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EXECUTIVE SUMMARY

Background

Foster Wheeler Environmental Corporation (Foster Wheeler) has prepared this Basis of Design/Design
Analysis (BD/DA) report for the dredging design at the New Bedford Harbor Superfund Site.
The dredging design is being performed under Task Order No. 17 of the U.S. Army Corps of Engineers
(USACE) New England Total Environmental Restoration Contract (NE TERC) No. DACW33.94-D-
0002 as part of the Remedial Design (RD) of Operable Unit #1 (OU #1), Upper and Lower Harbor, New
Bedford Harbor Superfund Site, New Bedford, Massachusetts.

Applicable or Relevant and Appropriate requirements (ARARS)

In the development of the remedy, Applicable or Relevant and Appropriate Requirements were evaluated
and as necessary complied with. These include:

« Fish and Wildlife, Endangered Species, and Cultural and Historical Resources

o Clean Water Act — Section 404 and Rivers and Harbors Act Requirements

+ Clean Water Act - Section 401 and Massachusetts 304 CMR 9.00 Requirements

«  Wetlands Protection

«  Waterways Regulations - The Massachusetts Chapter 91 Waterways Licenses Law
(91 MGL 1.00 et. seq.) and MADEP regulations (310 CMR 9.40)

»  Water Quality Certification - Water Quality Certification Standards are satisfied through the
remedy meeting the substantive requirements of Section 402 of the Clean Water Act
(National Pollutant Discharge Elimination System [NPDES]) and the Massachusetts
Wetlands Regulations

« Massachusetts Coastal Zone Management Program (MCZM)

« Noise Control Regulations

« Federal Air Pollution Control Regulations

« Massachusetts Air Pollution Control Regulations

o Local Regulations

Basis of Design

Numerous studies and field tests have been performed leading up to the final design. These include
extensive sediment sampling and analysis, as well as geotechnical borings and analysis; bathymetric and
geophyiscial surveys throughout the harbor; analysis of ongoing activities in harbor; climatic conditions
and seasonal fluctuations; physical oceanographic parameters such as tides, tidal currents, salinity,
temperature, waves; geology of the area; previous dredge operations and their effectiveness; a detailed
evaluation of dredge technologies suitable for accomplishing the work; comparison of resuspension rates
from various dredge equipment types; and a detailed summary of the most recent field dredge test
program called the Pre-Design Field Test (PDFT) using a mechanical excavation with hydraulic slurry
transport (MEHT).

The excavation and dredging work at New Bedford will be performed over an area greater than 300 acres,
with varying physical and chemical conditions and over multiple years. In order to manage the design
and construction of this large project, the excavation and dredging areas are subdivided into Sediment
Management Units (MUs), each approximately 5 acres in area.

Table ES-1 summarizes the area and dredge volumes based on the Zstar geostatistical analysis.
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Table ES-1. Area and Volume Calculations by Domain for Zstar > or = 0.5 Feet

Domain ID | Description of Domain Total Area Total Area | Theoretical Allowable Total Volume
Area (Square Feet) (Acres) Volume (cy) | Overdredge | (Cubic Yards)'
Volume (cy)
DOMAIN 1A |North of Wood Street 150,000 35 8,347 1.870 10,000
DOMAIN 1B |Upper Harbor 7,600,000 180 551,130 94,165 650,000
DOMAIN IC |Upper Harbor Wetlands 1,200,000 27 51,618 14,597 66,000
DOMAIN 2 |Lower Harbor (Coggeshall tof 2,000,000 45 104,523 24,450 130,000
Route 6)
DOMAIN 3 {Lower Harbor (Route 6 to 630,000 15 27,394 7,800 35,000
Hurmicane Barrier)
DOMAIN 4 {Outer Harbor (South off 39,000 09 1,346 486 1,800
Hurricane Barier)
TOTAL 12,000,000 270 744,358 143,368 890,000

! Total volumes include overdredge of 4 inches.
Design Criteria

The dredging design criteria were developed in accordance with the ARARs, ROD requirements, USACE
Engineering Guidance, and the work plan. The results of previous studies and investigations
(Section 3.0), including the Superfund Pilot Study, Hot Spot Dredging Report, Dredge and Excavation
Technology Assessment, and PDFT, were incorporated into the design criteria to provide practical
limitations on operating parameters. The design criteria are presented in the following sections and other
related criteria, such as ARARSs, are summarized in Table 4-3.

Material transport from the point of dredging to the dewatering facility will be accomplished only by
pipeline; thus, excavation using closed clamshell equipment will require a system to produce a slurry and
pump it to the dewatering processes at the Sawyer Street site. The slurry will need to be pumped to a
distance of up to approximately 7,000 feet.

Dredge performance criteria for a floating plant where the bottom elevation is -2.4 feet and below are
presented in the following sections.

The primary function of this contract is to improve and protect the environment, therefore a recognized
environmental dredge system shall be used (e.g., closed clamshell, etc). This project is not a “production”
project, so certain constraints and limitations will be imposed on the dredge contractor and on the
operation of the dredge equipment. The dredge contractor must have demonstrated his experience and
equipment ability to minimize or eliminate resuspension.

The dredge production rate shall be matched to the throughput capacity of the dewatering facility. The
peak hourly flow rate to the desanding facility shall be limited to 2,500 gallons per minute (gpm) and
subject to a maximum production volume of 1.6 million gallons per day (mgd), based on a slurry content
of 15 percent.

The sediment portion of the dredged material shall be transported only by pipeline, from the point of
dredging to the Desanding Facility. Barging of the sediment is prohibited.

When performing the initial cut of dredging, clamshell or other mechanical dredging means shall have the
bucket sized to reflect the cut thickness and be full of sediment on retrieval. Auger, cutterhead or other
methods shall be kept in the cut face at all times and operated in a manner that minimizes resuspension
(e.g., slowest practical rotation speed and swing rates).
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Where mechanical means are used, dredging shall be performed using a closed clamshell bucket capable
of performing a level cut as it closes and capable of being monitored and positioned to meet the horizontal
and vertical accuracy requirements set forth below. The dredge bucket shall be designed to completely
enclose the dredged sediment and water captured. The bucket shall not have teeth. The bucket shall be
equipped with escape valves that shut when the bucket is withdrawn from the water column.

The delivery of the dredged material shall match the capacity of the dewatering facility. Optimum
operation of the dewatering facility calls for the delivery of a dredged slurry of 10 to 15 percent solids by
weight. Dredged slurry may be produced in the traditional manner with ambient water at the cutterhead or
similar, or may be produced using recycled water. Allowable variations in slurry percent solids by weight
are as follows:

« Slurry concentrations below 10 percent solids by weight are permitted as long as the average
for the day is above 10 percent; and

« Water used for flushing the discharge pipe and any other systems shall be included when
calculating the average slurry density for the day.

The percent solids by weight that is sent to the desanding/dewatering processes cannot be adjusted by
other than mechanical or physical means. No chemical additives may be used.

Slurry produced shall meet the density requirements above and a contractor failing to meet these
requirements will be back-charged for treatment of any ambient water added to produce a slurry above
limits herein.

As practical, sturry shall be produced using recycled water. Any water needed to purge the discharge
pipeline shall be recycled water.

Debris that is too large and cannot be transported via pipeline shall be separated and transported to the
shoreside facilities established in the Upper and Lower Harbors. Debris shall be transported using a
shallow draft barge or similar. To minimize resuspension in the Upper Harbor, barge movement shall
occur only when the tidal elevations are above +1.0 foot NGVD (29).

A system to continuously locate, control, and record the horizontal and vertical position of the cutting
face or bucket will be required. A Real Time Kinematic Positioning System (RTK) will be used to
provide the horizontal and vertical positioning for the dredge systems. A ‘“heads up” computer display
will be utilized to provide the dredge operator with real time horizontal and vertical dredge head or bucket
position when dredging.

Dredge horizontal position accuracy shall be +/- 1.5 feet. Dredge cut tolerance shall be plus zero, minus 4
inches vertically. Note that dredging depths exceeding the 4-inch allowable vertical tolerance will result
in liquidated damages being assessed in an amount equal to the per cubic yard cost of dewatering,
disposal and water treatment for the actual number of cubic yards overdredged.
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Where the bottom elevation is -2.4 feet NGVD (29) and lower, the following specific criteria shall be
met:

1. The dredge shall float at all times. The dredge may create adequate water depth by making a
design cut only (i.e., no overdredging would be allowed),

2. No cables or anchors will be allowed to hold the dredge in position or to reposition the dredge
within an MU during dredging. Spuds shall be used to hold position and move in any one
MU. The dredge shall be able to “walk” using only its spuds; and

3. Repositioning the dredge within a MU, or to another MU by tug or pusher vessel shall be
accomplished only when the tide elevation is at or above +1.0 feet NGVD (29).

Due to the nature of the sediments, after initial dredging has occurred to the required lines and grades, an
unconsolidated or “fluff’ layer of contaminated material may remain. Therefore, if directed to perform
cleanup dredging of this layer, hydraulic means that entrain significant ambient water may be used. Such
means may include a modification to the MEHT style plant that has a “matchbox™ head on the excavator
arm, with suction provided by the slurry pump system. [f cleanup dredging of a fluff layer is directed by
the USEPA/USACE, the slurry concentration criteria will not be enforced. Details of such a system will
be left to the contractor performing the work.

Coordination of cleanup dredging with dewatering/desanding operations will be required. However,
planned throughput of low concentration slurry can be accepted by the system on a short-term basis
(Oroski, 2002).

The dredge plant may operate in bottom elevations above -2.4 feet NGVD (29) during higher tides and by
creating additional water depths as part of the dredge process. However, the daily production rates will
be less than when floating at all tides, since the plant cannot work when grounded or may be constrained
from working over areas that have not been cleaned up. When working in areas where the bottom
elevation is above -2.4 feet NGVD (29), the dredge shall only ground on an area that has been dredged to
the design elevation (1.e., clean).

Water quality monitoring will be required during all dredging and excavation operations that occur below
mean high water within the Acushnet River estuary. Water quality monitoring will be performed at
varying levels of intensity during the course of the project, depending on dredge location and the specific
operational activity. Turbidity monitoring will be the methodology employed and shall be performed
using a backscatter nephelometer with an underwater sensor and direct surface readout.

Dredging operations near shorelines will require protection (or removal) of existing shoreline features and
maintenance of shoreline slope stability. Shoreline features include stormwater and industrial outfalls
(active and abandoned), timber piles and bulkheads, and water intake cribs. Additional survey data and
information on existing shoreline features is required to maximize removal of sediment and to integrate
the sediment remediation with adjacent shoreline remediation. A detailed evaluation of slope stability is
required for final design, including identifying the geologic cross sections for each type of shoreline
section and appraising soil and sediment parameters such as unit weight and shear strength obtained from
design-level field analyses.

2-0£7.02
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1.0 INTRODUCTION

Foster Wheeler Environmental Corporation (Foster Wheeler) has prepared this Basis of Design/Design
Analysis (BD/DA) report for the dredging design at the New Bedford Harbor Superfund Site. The
dredging design is being performed under Task Order No. 17 of the U.S. Army Corps of Engineers
(USACE) New England Total Environmental Restoration Contract (NE TERC) No. DACW33-94-D-
0002 as part of the Remedial Design (RD) of Operable Unit #1 (OU #1), Upper and Lower Harbor, New
Bedford Harbor Superfund Site, New Bedford, Massachusetts.

Other activities associated with and supporting the New Bedford Harbor dredging project include
excavation of contaminated wetland areas (vegetated and non-vegetated), separation and dewatering of
dredged sediments, water treatment, and site restoration. This document addresses only the dredging
portion of the project. Separate BD/DA reports address these other activities.

The U.S. Environmental Protection Agency (USEPA) and USACE entered into an Inter-Agency
Agreement in February 1998 that gives USACE the responsibility of providing technical assistance to
USEPA for New Bedford Harbor. In October 1998, USEPA authorized USACE to perform RD activities
associated with the Upper and Lower New Bedford Harbor cleanup areas. In the period from December
1998 through April 1999, Foster Wheeler prepared an RD Work Plan and Cost Estimate for the design of
the OU #1 remedial action for New Bedford Harbor. USACE authorized Foster Wheeler to proceed with
the RD work in January 1999. The Work Plan was finalized in April 1999. Modification No. 22 to the
Work Plan for the Remedial Design for OU #1 was tinalized in June 2001,

This report provides the basis of design for the dredging portion of the remedial activities at New Bedford
Harbor. A detailed summary of the Applicable or Relevant and Appropriate Requirements (ARARs) for
the dredging design is provided 1n Section 2.0 Site studies and site conditions relevant to the dredging
design are summarized in Section 3.0. The dredging design criteria developed from the ARARs in
Section 2.0, and the site information in Section 3.0, are summarized in Section 4.0. The dredging design
1s presented in Section5.0. References are presented in Section 6.0.

1.1 Site Description

The New Bedford Harbor Superfund Site (the site), located in Bristol County, Massachusetts, extends
from the shallow northemn reaches of the Acushnet River estuary south through the commercial harbor of
New Bedtord and into adjacent arcas of Buzzards Bay (Figure 1-1). Industrial and urban development
surrounding the harbor has resulted in sediments becoming contaminated with high concentrations of
many pollutants, notably polychlorinated biphenyls (PCBs) and heavy metals, with contaminant gradients
decreasing from north to south.

The site has been divided into three arcas—Upper, Lower, and Outer Harbors—based on geographical
features and levels of contanunation. QU #1 prnimarily covers the remediation of the Upper and Lower
Harbors and a small area in the Outer Harbor as defined by cleanup goals in the Record of Decision
(ROD) (USEPA, 1998). The Upper Harbor extends from an area approximately 200 feet north of the
Wood Street Bridge south to the Coggeshall Street Bridge. The Lower Harbor extends from the
Coggeshall Street Bridge to the New Bedford Hurricane Barrier. The Outer Harbor is the area between
the Hurricane Barrier and an imaginary linc drawn from Rocky Point southwesterly to Negro Ledge and
then southwesterly to Mishaum Point.
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1.2 New Bedford Harbor Cleanup Remedy

In accordance with the ROD, the cleanup remedy for New Bedford Harbor involves dredging PCB-
contaminated sediment from intertidal, subtidal, and wetland (salt marsh) areas in the Upper and Lower
Harbors. In the Upper Harbor, sediments in the intertidal and subtidal zones with PCB concentrations
above 10 mg/kg (ppm) will be dredged, while in the Lower Harbor and in the salt marshes, sediments
with PCB concentrations above 50 ppm will be dredged. Intertidal sediments in specific areas adjacent to
homes or in areas prone to beachcombing will be removed if PCB levels are above 1 or 25 ppm,

respectively.

Pursuant to the ROD for OU #1, the dredged sediments were to be placed in confined disposal facilities
(CDFs). While disposal of all or a portion of the sediments in a CDF may still occur, the USEPA
subsequently 1ssued an Explanation of Significant Difterence (ESD) and dredged sediments may be
dewatered and shipped off-site. Initial separation of debris is to take place at the dredge location. The
sediments will be processed into a slurry at their point of dredging and will be pumped to shore near CDF
C, where coarse sediments and sand will be separated. The fine sediment dewatering facility will be
located in the area previously designated as CDF D. Water separated from these sediments will be treated
before discharge back into the harbor. The water treatment plant (WTP) will be located adjacent to the
existing water treatment plant and will consist of a series of physical and chemical processes to remove
suspended solids, heavy metals and PCBs.

2002-017-0232
1071702 L 2



N
Now Bedford Harbor
H
3 Acushnet Upper :
Hot Spot CDF § Harbor
A
Coggeshall St. Bridge |
Route 195 Bridge
Lower
Harbor
(2
Route 6 Bridge Y& oy q
2 Fairhaven
New Bedford
Hurricane
Barrier — Sconticut
Buzzards Neck NASKETUCKET BAY
Bay
Butler Flats
/ Lighthouse
Clarks ®
Cove
Clorks
Point
West
& Ricrl’(e_(s‘ons g’gll)r:xtr islond
“s oin'
Rock
Point
Dartmouth Outer
Harbor
Round Hill Negro
Point Ledge
Smith
Neck
FIGURE 1-1
Mishuam NEW BEDFORD HARBOR SUPERFUND SITE
Point NEW BEDFORD, MASSACHUSETTS
SITE LOCATION MAP
FOSTER WHEELER ENVIRONMENTAL CORPORATION
NOT TO SCALE TERC PROGRAM

C+DDFILE: SUPERFUNDSITE.OWG



2.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)
2.1 Record of Decision Requirements
This section lists the specific requirements of the ROD that apply to the dredging design.

Excerpts from Record of Decision — September 1998 (Section X)

l. USEPA determined that the site meets the standards of 40 CFR 761.50(b)(3)(I)(A) for
remediation and that the selected remedy will not pose an unreasonable risk of injury to
health or the environment pursuant to 40 CFR 761.61(c).

2. The selected remedy calls for cleanup levels of 10 ppm PCBs in the Upper Harbor and
50 ppm PCBs in the Lower Harbor and salt marshes. Cleanup levels of 25 and 1 ppm
PCBs will be used for intertidal sediments in areas prone to beachcombing and in areas
adjacent to residential properties, respectively.

3. The ROD proposed that sediments (both less than and greater than 50 ppm PCBs,
depending on the location) be disposed of 1n in-water CDFs.

An ESD directs that sediments be dewatered and shipped off site.
2.2 Fish and Wildlife, Endangered Species, and Cultural and Historical Resources

Dredging activities must consider the potential impacts to fish, wildlife, and endangered specics, as well
as to areas where historical (e.g., sunken ships) and Native American artifacts may be located.

Under the Fish and Wildlife Coordination Act (16 USC Part 661 et. seq.; 40 CFR 6.302(g)), the Fish and
Wildlife service and appropriate state agencies must be consulted during project planning to determine
ways to avoid or minimize potentially adverse effects to fish and wildlife. USEPA Region I has consulted
with the Massachusetts Department of Marine Fisheries and has told Foster Wheeler that dredging
activities may occur throughout the year and that there is no constraint due to fish migration.

The Federal Endangered Species Act (16 USC Part 1531 et. seq.; 40 CFR 6.302(h)) requires consultation
with appropriate federal and state agencies if a threatened or endangered listed species or their habitat
may be affected by a federal action. In accordance with the ROD, USEPA will consult with the State
Omithologist (Mr. Brad Blodget) to evaluate mitigation measures for dredging activities affecting the
identified feeding grounds of the Roseate Tern and will provide input to be incorporated in this document.
Mr. Blodget may be contacted at the Massachusetts Division of Fisheries and Wildlife, One Rabbit Hill
Road, Westboro, Massachusetts 01581, or by phone at (508) 366-4470.

An assessment will be conducted to determine potential project impacts to cultural resources that are
eligible for, nominated to, or listed on the National Register of Historic Places (NRHP), in accordance
with the requirements in the National Historic Preservation Act of 1966 (as amended) and the National
Preservation of Historical and Archeological Data Act of 1974. As of September 2002, field activities for
historical/cultural resource surveying had not been completed for the intertidal areas. When completed,
results of the survey will be referenced in this document. In addition, USACE must consult with the State
Historic Preservation Office (1.e., the Massachusetts Historical Society) and the Massachusetts Board of
Underwater Archeological Resources to determine potential impacts of the dredging activities.
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2.3 Clean Water Act — Section 404 and Rivers and Harbors Act Requirements

All dredging activities must comply with the substantive requirements of Section 404 of the federal Clean
Water Act and associated regulations (dredging and filling within waters of the U.S.). At a minimum, the
impact of dredging activitics on the environment will be avoided, minimized and/or mitigated by
employing the following practices (40 CFR 230.70-76):

e Varying the cleanup standards for the sediments so as to minimize dredging of the sediments. In
accordance with the ROD, a higher cleanup level was set for wetlands (50 ppm PCBs), which will
reduce excavation in wetlands, compared to the cleanup level of 25 ppm for the intertidal areas
prone to beachcombing and the level of 1 ppm for intertidal areas adjacent to residential
properties;

e Use of dredging equipment and dredging rates that minimize sediment disturbance and migration;

e Use of silt screens/curtains or other appropriate methods during dredging to confine suspended
particulates and minimize increases in turbidity;

e Orientation of the dredging platforms to minimize undesirable obstruction to the water current or
circulation pattern in New Bedford Harbor;

¢  Dewatering dredged sediments to reduce their liquid components (chemical flocculants may be
added to enhance dewatering); and

e Replacement of filled/disturbed salt marsh areas that are dredged on the castern shore on a
1:1 ratio, based on equivalent wetlands functions and values.

While the use of silt screen/curtains 1s often recommended, recent experience with their use in tidal
estuartes similar to New Bedford has proven them inetfective due to resuspension of bottom sediments by
the lifting and dropping action and tidal currents causing the curtains to drag on the bottom. For this
reason, silt screens/curtains will not be utilized in the Upper Harbor.

Although permits will not be required for project activities, the activities must meet the substantive
requirements under the Section 404 permitting program. Foster Wheeler will confirm that the
aforementioned activities are reviewed and authorized pursuant to Section 404 prior to the start of work.

The Rivers and Harbors Act requires the coordination and approval of USACE for dredging in navigable
waters of the U.S. All dredging activities at the site will be coordinated and carried out with the
participation and approval of USACE. As stated in the ROD, the remedial dredging (as opposed to
navigational dredging) activity is not expected to interfere with navigation. Foster Wheeler and/or its
subcontractor will 1ssue notification to the New Bedford Harbormaster prior to the start-up of dredging
activities, and a Local Notice to Mariners (LNM) will be issued, as required (see Section 3.4.54). As
required 1 the dredging specifications, the discharge piping will be marked in a manner so that it is
vistble to harbor vessel operators (1.¢., via the use of buoys, flags, and/or flashing lights), or it will be
weighted and placed on the bottom in areas where it may interfere with regular navigation.

24 Clean Water Act — Section 401 and Massachusetts 304 CMR 9.00 Requirements

The discharge of dredged or fill material into United States waters must be authorized pursuant to Section
401 of the federal Clean Water Act (Water Quality Certifications). In Massachusetts, Section 401 Water
Quality Certifications are administered by the Massachusetts Department of Environmental Protection
(MADEP) (314 CMR 9.06(1) and (2)). These regulations state that the discharge of dredged or fill
material is not permitted if there is a practicable alternative to the proposed discharge that woulfd have less
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adverse impacts to the aquatic ecosystem, so long as the alternative does not have other significant
adverse environmental consequences. In addition, discharge of dredged or fill material 1s not permitted
unless appropriate and practicable steps have been taken that will minimize potential adverse impacts to
the bordering or isolated vegetated wetlands or land under water, including a minimum of 1:1 restoration
or replication of bordering or isolated vegetated wetlands. These regulations further state that
minimization and mitigation of adverse impacts shall be required for the selected alternative and the
ability to minimize and mitigate impacts may be a factor in the evaluation of alternatives.

In accordance with the ROD, the selected remedy (dredging of contaminated harbor sediments) represents
the best practicable alternative for remediating harbor contamination. Any adverse impacts resulting from
dredging activities will be minimized by implementing engineering controls, which may include adjusting
the dredging rate. Salt marsh areas that are dredged on the eastern shoreline will be replaced on a
1:1 ratio, based on equivalent wetland functions and values.

2.5 Erosion and Sedimentation Control Plan

Dredging activities will be conducted in a manner that prevents recontamination of dredged areas and
contamination of clean sediments to the extent possible. This may include using erosion and
sedimentation control measures such as sheet piling. Silt curtains are not deemed feasible in intertidal
areas, as they will cause excess disturbance of sediments as they rise and fall on the bottom at each tidal
cycle. Silt curtains or booms may be used in deeper water.

2.6 Stormwater Management Plan

Dredging activities are not anticipated to require additional stormwater management compliance
procedures. The existing stormwater controls at the existing CDF, where the dredged sediment will be
discharged, will be designed and constructed as part of the Sawyer Street site design for the dewatering
facilities.

2.7 Wetlands Protection Requirements

Dredging activities have the potenual to umpact areas protected under the Massachusetts Wetlands
Protection Regulations (310 CMR 10.00). The USEPA has consulted with the Massachusetts Division of
Marine Fisheries for dredging activities affecting fish and shellfish habitats. If the dredging program
cannot meet the performance standards listed below, mitigation methods (or a variance of the
performance standard) may be employed. Performance standards and mitigation methods are listed in
Table 2-1.
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Table 2-1. Performance Standards and Mitigation Methods for Wetlands Protection

** “Performance Standard Mitigation Methéd

e  Projects shall not alter the bottomi topography in amanner | ¢ USEPA will consult with state agencies regarding any
that increases the potential for storm damage or erosion of “fish window” constraint.
nearshore areas. Project activities should attempt to avoid
areas with eelgrass or widgeon grass and high densitiesof | ¢  USEPA will review the proposed dredging program to

polychaetes, mollusks, or macrophytic algae (310 CMR evaluate the potential for erosion and storm damage.
10.25). Foster Wheeler will design a protective measure if areas
will be affected.
o Ifthe dredging activity is located in a designated port ¢  Dredging activities will occur within designated areas as
area, which is determined to be significant to marine needed to meet cleanup levels. Impacts on water quality
fisheries, then water quality and water circulation interests and circulation will be minimized as practicable.

should be protected (310 CMR 10.26).

»  Water-dependent projects on tidal flats should be e  Dredging activities associated with the cleanup activity
designed and constructed to minimize adverse effects to are non-water dependent. Therefore, this standard does
marine fisheries and wildlife habitat caused by alterations not apply.
in water circulation, distribution of sedinient grain size or
changes in water quality (310 CMR 10.27). ¢ Foster Wheeler will follow the approved sedimentation

and erosion control plan during dredging to minimize

e  Massachusetts’s water quality standards must be met for sedimentation in New Bedford Harbor.
dredging operations (310 CMR 10.27).

e  Dredging should not destroy any portion or have an . Dredging will remove salt marsh areas. Foster Wheeler
adverse effect on a salt marsh (310 CMR 10.32). will maintain wetland acreage and community

distribution, replant existing native species, and emulate
or use existing soils to achieve the restoration of functions
and values of impacted areas on a |:1 net basis.

e Ifthe dredging area underlies an anadromous or e The USEPA has consulted with the Division of Marine
catadromous fish run, the project should not impede or Fisheries and/or other appropriate entities regarding
obstruct the migration of fish, change the volume or rate timing of work activities and there will be no restriction
or flow of water within the fish run or impair the capacity placed on when the work can be accomplishcd.

of the spawning or nursery habitat.

2.8 Waterways Regulations

The Massachusetts Chapter 91 Waterways Licenses Law (91 MGL 1.00 et. seq.) and MADEP regulations
(310 CMR 9.40) focus on the long-term viability of marine industrial uses within a Designated Port Area,
maintaining or improving public access, and protecting public rights in tidelands. Public rights include
fishing, fowling, and navigation in Commonwealth tidelands. A Chapter 91 Waterways License 1s
considered an admunistrative requirement (t.e., permit) and is not required for this Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA) project.

The dredging activities should comply with the performance standards given below. If the performance
standards cannot be met, then mitigation methods must be considered. Mitigation measures may include
engineering controls (c¢.g., modification to dredge types and dredging operations) to minimize adverse
effects. Performance standards and mitigation methods are presented in Table 2-2.
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Table 2-2.

Performance Standards and Mitigation Methods for Waterways Protection

Performance Standard

Mitigation Method

Navigational impacts from dredging must be minimized.
g p g

Foster Wheeler anticipates minimal navigational impacts

from dredging activities. The dredged slurry pipeline will
be located in an area where navigation will be occurring,

and will either be placed on the bottom, or routed to avoid
disruption. All feasible measures will be taken to mitigate
any navigational impacts associated with dredging.

Design and timing of dredging and dredged material
disposal should avoid interference with anadromous and
catadromous fish runs; no activity benwveen March 15"
and June 15™ without approval from Division of Marine
Fisheries (310 CMR 9.40(2)).

Design and timing of dredging and dredged disposal
should minimize adverse effects on shellfish beds,
fisheries resources and submerged aquatic vegetation (310
CMR 9.40(2)).

The shoreward extent of dredging shall be a sufficient
distance from the edge of adjacent marshes to avoid
slumping. In general, for improvement dredging projects
the edge of the dredging footprint, including and side
cuts, should be at least 25 feet from any marsh boundary.
(310 CMR 9.40(3)).

The USEPA has consulted with the Division of Marine
Fisheries and other appropriate authorities regarding
proposed design and timing of work activities and there
will be no restriction placed on when the work can be
accomplished.

The USEPA has consulted with the Division of Marine
Fisheries and other appropriate authorities regarding
proposed design and timing of work activities and there
will be no restriction placed on when the work can be
accomplished.

The NBH Superfund project is not a navigational
dredging project. To meet cleanup goals, dredging will
occur up to the edge of vegetated (marsh) areas, and in
some cases, within vegetated (marsh) areas. In areas
where appropriate design calculations indicate that
dredging may result in instability to the shoreline,

stabilization means such as backfilling with clean granular
or native material, or slope protection will be employed.

2.9 Water Quality Certification

Water Quality Certification Standards are satistied through the remedy meeting the substantive
requirements of Scction 402 of the Clean Water Act (National Pollutant Discharge Elimination System
[NPDES]) and the Massachusetts Wetlands Regulations. Discharges of treated dewatering supernatant
from water treatment plants must meet discharge limits applicable to either a discharge to the harbor or to
the Publicly Owned Treatment Works (POTW) pursuant to the ROD.

2.10  Massachusetts Coastal Zone Management Program (MCZM)

The MCZM program 1s a federally funded and approved state Coastal Zone Management (CZM) Program
under the Federal Coastal Zone Management Act of 1972. The MZCM has established policies that are
based upon existing Massachusetts Water Quality, Wetlands and Waterways regulations. The ARARs
from these regulations have already been identified in Sections 2.7 and 2.8.

2.11  Noise Control Regulations

Engineering controls will be used during dredging operations to minimize noise emissions so that the
activities do not cause or contribute to unnecessary emissions (310 CMR 7.10(1) and (2)). Such
engineering controls may inciude modifying the equipment by having enclosures to reduce sound or
having the equipment operated in a manner that minimizes sound. Use of supplemental or replacement
mufflers or other sound-suppression devices on equipment must meet the manufacturer’s specifications
for the original device. The Massachusetts Department of Air Quality Control (DAQC) Policy 90-001
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guideline for allowable sound emissions restricts new sources of noise to no more than 10 decibels above
background at the property line. Policy 90-001 provides guidelines on sound measurement procedures.
Sound levels will be monitored near residential areas that could potentially be affected by the noise. The
noise standard will be followed to the extent practicable.

2.12  Air Pollution Control Regulations
2.12.1 Federal Air Pollution Control Regulations

40 CFR 50 establishes the federal ambient air quality standards for criteria pollutants. The potential
emissions of criteria pollutants from this project will be below thresholds that require an analysis of their
impact of the air quality standards. It is anticipated that the project will not significantly impact these
standards. However, where appropriate, engineering controls will be used to limit emissions.

40 CFR 63 provides source-specific National Emissions Standards for Hazardous Air Pollutants
(NESHAPS). The list of sources scheduled for NESHAPS has been updated several times since the 1990
Clean Air Act amendments. At this time, the proposed remediation activities at New Bedford Harbor are
not subject to any promulgated NESHAPS. However, “site remediation” is a NESHAPS source category
(40 CFR 63 Subpart GGGGG) that 1s currently under development. The proposed NESHAPS for this
source category are tentatively scheduled to be released in February 2002, with a final rulemaking
scheduled for May 2002. Upon relcase of the NESHAPS for site remediation, its applicability to the
project will be evaluated. [f applicable, the project will comply with the provisions.

2.12.2 Massachusetts Air Pollution Control Regulations

310 CMR 7.02 of the Massachusetts Air Pollution Control regulations require that any new source of air
contaminants with potential emissions greater than one ton per year obtain an air permit. Potential sources
of air emissions associated with dredging include dredging, storage of sediment in tanks and/or CDFs,
and dewatering of sediment. It is not likely, however, that the potential emissions from these sources will
exceed the one ton per year threshold. Consequently, the requirements associated with an air permit, such
as installation of Best Available Control Technology (BACT), will not need to be met. Massachusetts’s
regulations require that sources exempt from permitting maintain a record keeping system to ensure that
they do not exceed one ton per year in emissions.

310 CMR 7.09 requires that construction or demolition activities do not contribute to a condition of air
pollution, which includes generation of excessive odors or fugitive dust. During dredging operations,
excavation of saturated marine sediments, which will be discharged as slurry via pipeline, will be
performed underwater; no dust is expected. It necessary, engineering controls will be used to control the
generation of dust and odors.

310 CMR 6.00 establishes the state ambient air quality standards for criteria pollutants. The potential
emissions of criteria pollutants from this project will be below thresholds that require an analysis of their
impacts to the air quality standards. [t is anticipated that the project will not significantly impact these
standards. However, where appropriate, engineering controls will be used to limit emissions.

Massachusetts has established air quality guidelines for toxic air pollutants that were developed to be
protective of public health. These guidelines provide short-term and long-term exposure point
concentrations for air contaminants (recommended Air Action Levels (AALs) and Threshold Effects
Exposure Limits [TELs}). Compliance with these guidelines will be ensured through an ambient air
management program that is designed to protect the public. Health-based allowable ambient limits were
developed for residential and commncereial receptors. These ambient limits were used in conjunction with
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sampled background concentrations and dispersion modeling to develop AALs, which define the upper
ambient air concentration limits (above baseline) that would pose an acceptable/minimal risk to the most
sensitive receptors. The AALs were then used to develop cumulative exposure budgets, as presented in
the draft final document Development of PCB Air Action Levels for the Protection of the Public (Foster
Wheeler, 2001a). The cumulative exposure budgets will be integrated into an ambient air management
program for the remediation operations at New Bedford Harbor. The main elements of this program will
include ambient air monitoring for volatile PCBs and tracking of these ambient concentrations for the
duration of the project to ensure that exposure to PCBs does not exceed the cumulative exposure budgets,
and thus remains protective of public health.

2.13  Local Regulations

Local jurisdictions have been contacted concerning local regulations on noise, light, working hours, and
local transportation restrictions. Fairhaven is the primary residential community near the dredging areas.
Fairhaven does not have any written limits on noise or work hours. However, local police recommended
that working hours in the vicinity of the residential areas be limited to a reasonable time period.

Roads and bridges in the area are regulated by the state. The state has been contacted to determine weight
limits on local bridges and roads that may limit transport of heavy equipment or materials, and this
information will be incorporated in the final design. However, no road transportation is proposed for the

dredging portion of the project.

The waterways are in the jurisdiction of the local harbormaster, who has been contacted to determine
additional restrictions on site access, noise, light, or working hours. No specific requirements have been
imposed; however, the harbormaster reserves the right to impose restrictions on operations that may affect
marine traffic.

2.14 USACE Project Requirements

USACE prepared engineering guidance for the design of remedial actions in New Bedford Harbor. The
following excerpts are applicable to dredging:

2.14.1 USACE Engineering Guidance

As stated in USACE 1998, “The remedial design shall be accomplished in accordance with the Record of
Decision dated 25 September 1998 and any subsequent ESDs and shall be prepared in compliance with all
applicable Federal, State and local laws and regulations.”

2.14.2 Foster Wheeler and USACE Remedial Design Work Plan

Foster Wheeler and USACE prepared the dredging design in accordance with the Final Dredging,
Excavation, Restoration and Dewatering Design Work Plan, Modification No. 22 (Foster Wheeler,
2001b).
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3.0 SITE CONDITIONS AND INVESTIGATIONS

The following sections provide summary information from site investigations relevant to the dredging
design. Additional detailed information is available in individual investigation reports as referenced in
each section.

3.1 Geographic Location

New Bedford Harbor is an urbanized tidal estuary on the western shore of a targer estuary, Buzzards Bay,
in southeastern Massachusetts. The harbor is located in Bristol County approximately 83 miles south of
Boston. The harbor is bordered by the City of New Bedford to the west and the towns of Fairhaven and
Acushnet to the east. The Acushnet River flows from north to south into the New Bedford Harbor
estuary. The harbor includes all the tidewaters lying north of a line from Clarks Point at the southern
extremity of New Bedford to Wilbur Point at the southern end of Fairhaven, and extends to the head of
navigation on the Acushnet River at the town of Acushnet (National Oceanic and Atmospheric
Administration {NOAA], 2001).

3.2 Naming Conventions
3.2.1 Coves and Inlets

The Upper Harbor has several coves and “inlets,” which are shown in Figure 3-1. The following
describes these coves and inlets:

e Prouteau Street Cove and Inlet — (A new designation) The cove on the northeastern shore, south
and east of the Titleist plant. The inlet extends southeast from the cove.

s Beech Street Cove — (A new designation) The cove on the eastern shore between Prouteau Street
Cove and the Commonwealth Electric substation.

e Coffin Avenue Cove (also referred to as King Philip Cove) - The covc on the western shoreline
north of the Sawyer Street CDE and USACE trailer/offices.

e Veranda Avenue Cove and Inlet - The cove and inlet on the eastern shore, due east of Sawyer
Street and north of the Coggeshall Street Bridge.

3.2.2  Delineation of Mudflats and Vegetated Areas
The nomenclature conventions are as follows:

e “Subtidal” indicates areas below mean lower low water (MLLW).

e “Mudflat” indicates areas above MLLW and below mean higher high water (MHHW) with no
emergent vegetation.

o “Vegetated Areas” are areas above MLLW generally covered with emergent vegetation.

The edge of the Vegetated Areas aligns very closely with the elevation +1.0 foot National Geodetic
Vertical Datum (NGVD) (29) contour line and is shown in Figure 3-2.
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3.2.3 Sediment Management Units

The excavation and dredging work at New Bedford will be performed over an area greater than 300 acres,
with varying physical and chemical conditions and over multiple years. In order to manage the design
and construction of this large project, the excavation and dredging areas are subdivided into Management
Units (MUs), each approximately 5 acres in area. A detailed explanation of the methodology used to
establish the MUs, along with a figure delineating the MUS, is included in Section 4.1.1.

33 Description of Upper Harbor
3.3.1 Overall Areas and Depths

The Upper Harbor consists primarily of relatively shallow water and tidal flats, as shown in Figure 3-2.
The solid green line on this map represents the edge of the vegetated areas. The solid blue contour line
represents the MHHW elevation of +2.72 feet NGVD (29), while the solid red line represents the MLLW
elevation of -1.44 feet NGVD (29). (The solid gold line represents the outer limit of all analyses of
contaminants as delineated by USACE.)

3.3.2 Bedrock

The Report of Marine Geophysical Surveys: Side Scan Sonar, Sub-Bottom Profiler, and Magnetics
(Foster Wheeler, 2001c) reports two areas of relatively shallow bedrock. A review of vibra-core data for
these areas indicates penetration depths of between 6.1 feet and 9.6 feet below the anticipated dredging
depth.

3.33 General Use (Commercial and Recreational)

The western shoreline of the Upper Harbor is primarily bordered by commercial and industrial buildings
that extend to the water’s edge. The eastern shoreline is dominated by vegetated wetlands and residential
areas situated on uplands behind the marshes. A power substation is located on the eastern shore of the
Upper Harbor and a submerged power line extends across the harbor approximately halfway between the
Coggeshall Street Bridge and the Wood Street Bridge.

Marine vessel access to the Upper Harbor i1s limited due the restrictive 8-foot clearances under the
Coggeshall Street and Interstate 195 bridges that pass over the harbor.

3.3.4 Western Shoreline

The Upper Harbor’s western shoreline is approximately 2.5 miles long, and is largely developed by a mix
of active and abandoned industrial and commercial facilities. While landfilling has altered most of the
western shore, areas of low marsh and high marsh vegetation are present in the vicinity of Coffin Avenue
Cove, and limited areas of scattered cobble-gravel beaches are present along the shoreline.

Though the Upper Harbor is a low energy area, the majority of shoreline fill areas exhibit some type of
erosion protection feature, including riprap slope protection, sheet pile and wood pile walls/bulkheads,
slab rock walls, rock and concrete building foundations, and reinforced concrete retaining walls. In
addition to these shoreline protection features, additional structures that need to be addressed during near-
shore dredging include abandoned industrial water intake cribs and buried intake pipes, active stormwater
outfalls, wood piles, abandoned industrial outfalls, and combined sewer overflows (CSOs).
Representative western shoreline types and features are identified in Figure 3-1. Photographs of select
shoreline features are presented in Appendix D, with photograph locations identified in Figure 3-1.
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3.3.4.1 Western Shoreline Slope Stability

Much of the western shoreline exhibits substantial shoreline protection features that were constructed
prior to installation of the Hurricane Barrier in 1966. Although installation of the barrier reduced the
erosion potential in the Upper Harbor, some level of slope protection is required to maintain slope
stability for fill areas and for near-shore structures.

Based on a review of aerial and site photographs and limited visual inspection, the existing shoreline
appears to be generally stable. This is supported by the presence of established low marsh vegetation
fringing much of the western shoreline. One notable area of potential instability is a slab rock wall
adjacent to the Nashawena Mill property. This wall appears to have settled and sloughed towards the
harbor, though its current state may be stable.

3.34.2 Location/Description of Existing and Relocated CSOs

Figure 3-1 presents six CSOs and approximately fifteen additional outfalls. Note that the outfall sizes and
locations are summarized based on historical maps and site walks that may not have identified all of these
types of structures.

The CSOs range in size from 36 inches to 72 inches in diameter and may be pile supported. CSO 022, a
72-inch diameter outfall formerly located at the end of Sawyer Street, was relocated to the south
(Figure 3-1). Other outfalls range mn size from 4 inches to 60 inches in diameter and include active and
inactive stormwater drains, building sanitary sewer drains, industrial discharges, and numerous
unidentified discharges. Additional buried active and inactive outfalls are likely present throughout the
western shoreline.

3.3.5 Eastern Shoreline

The castern shoreline extends from the Wood Street Bridge south to the Coggeshall Street Bridge and
supports a large, well-established salt marsh ecosystem, bordered by a mix of residential, commercial and
industrial land uses. There are no known CSO outfalls or intake structures along the eastern shoreline. A
wetland delineation conducted by Foster Wheeler between August and October 2001 (Foster Wheeler,
. 2001d) identified four distinct wetland complexes associated with the eastern shoreline, known as
Wetlands 2, 3, 4, and S (see Figure 3-1). The shoreline description presented herein is referenced to these
wetland locations.

335.1.1 Wetland 2

Wetland 2 1s located south of the Wood Street Bridge and west of the Titleist facility in the town of
Acushnet. A protective riprap bank und disturbed vegetated upland are associated with the shoreline in
this area.

3.3.5.1.2 Wetland 3

Wetland 3 is located southeast of Wetland 2 and north of the electrical substation in Acushnet. Prouteau
Street Cove 1s a dominant feature of the shoreline in this area, containing extensive mud flats, low marsh
(LM) and high marsh (HM) vegetation, five intertidal creeks, and an upland island. Beech Street Cove is
located south of Prouteau Street Cove, and also consists of extensive mud flats, LM and HM vegetation,
and a small linear strip of sand/cobble-gravel beach.
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33513 Wetland 4

Wetland 4 1s located south of Wetland 3 and north of the bus station off of Sycamore Street, and spans the
towns of Acushnet and Fairhaven. This section of shoreline extends approximately | mile and consists of
two sand/cobble-gravel beaches west of the electrical substation, extensive mud flats, LM and HM
vegetation, four intertidal creeks, numerous mosquito ditches, and Veranda Cove and Inlet. Immediately
south of Wetland 4 is one of two sections of the eastern shoreline not associated with wetlands. The
shoreline adjacent to the bus station parking area consists of a rock bulkhead with little intertidal area.

33514 Wetland 5

Wetland 5 is located north of the Coggeshall Street Bridge and south/southwest of the bus station. This
section of shoreline consists of mudflats, LM and HM vegetation, and a cobble-gravel beach.
Approximately 175 feet of the shoreline in this area is not designated as wetland and consists of a riprap-
protected slope adjacent to an industrial facility parking area.

3.4 Description of Lower Harbor

The Lower Harbor is the area between the Coggeshall Street Bridge and the Hurricane Barrier and is
divided approximately in half by Fish and Pope’s Islands and the Route 6 Bridge (Figure 1-1). The
western shoreline is dominated by industrial development. The eastern shoreline north of Pope’s Island is
primarily residential, and south of Pope’s Island is mixed commercial with some residential just inside the
hurricane barrier. Fish and Pope’s Islands have a number of marine and small craft support facilities and
marinas for pleasure and commercial craft.

The majority of the contaminants in the Lower Harbor are located in areas away from the shorelines, as
shown in Figure 3-2.

3.4.1 Overall Areas and Depths

The Lower Harbor water depths range from 2 to 10 feet in the wide areas along the eastern half of the
Lower Harbor, to over 30 feet in the western half and adjacent to the industrial areas. New Bedford
Reach is the governiment-maintained channel that extends from the Hurricane Barrier to above Pope’s
Island. The Reach has a project depth of 30 fect and a project width of 350 feet.

342  Arecas and Volumes to be Dredged

As shown in the Zstar depths on Figure 3-2, the areas to be dredged are scattered about the Lower Harbor.
The approximate area and volume of material to be dredged in the Lower Harbor is 60 acres and
164,200 cubic yards, respectively.

3.43 General Use (Comimercial and Recreational)

The Lower Harbor is 2 major commercial fishing port, a regional center for marine transportation, and a
gateway to marine recreation in Buzzards Bay and the waters beyond. More recently, the harbor has
become home to a major fresh-fish processing company.

The western shoreline of the Lower Harbor consists of three main usage areas: the South Terminal just
inside the Hurricane Barrier, the Central Waterfront, and the North Terminal located north of the
Fairhaven Bridge. The South Terminal was extensively rehabilitated by the City of New Bedford in the
1950's.  The South Terminal has between 25 and 30 acres of marine industrial land, mostly fish
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processing plants, with a 1,200-foot bulkhead and depths of up to 30 feet for the off-loading of fish and
seafood directly into these plants.

The Central Waterfront consists of the Steamship Pier, waterfront parks, Pier #3, and the State Pier.
These attractions, along with the nearby historic areas of New Bedford, serve to draw tourists to New
Bedford. The State Pier has 1,800 feet of berthing space and a 30-foot draft (MLW) (City of New
Bedford Harbor Development Commission [HDC], 2002). The United States Coast Guard leases a
portion of the State Pier.

The North Terminal is a marine industrial area accessed via the Fairhaven Bridge and a 30- to 40- foot
deep turning basin (City of New Bedford HDC, 2002). The North Terminal hosts marine-related
industries and a major fish processing plant.

Residential and commercial use areas, primarily marinas and marine service and repair businesses, extend
along the eastern shore of the Lower Harbor. Pope’s Island and Fish Island located in the middle of the
harbor host a marine park, recreational marinas, and a few other small commercial services. While New
Bedford’s fishing fleet travels through the harbor year round, pleasure craft are typically only in the
waters during the warmer summer months. During the rest of the year, pleasure craft are stored out of
water in the various harbor marinas.

3.4.4  General Description of Outer Harbor Shorelines

The Outer Harbor shoreline is heavily developed. Wharves for the fishing fleet and other commercial
uses are the dominant features of the New Bedford shoreline, while the Fairhaven shoreline is dominated
by boatyards and some residential property to the south. Support services for both the commercial and
recreational fishing fleet are present on both sides of the Outer Harbor, including fuel docks and fish
processing operations.  Significant fill placement has occurred along both shorelines, though more
extensively on the New Bedford side, and little modified shoreline remains in the Lower Harbor between
Route 6 and the Hurricane Barrier.

3.4.5 Harbor Operations
3.4.5.1 Marine Traftic

The marine traffic within New Bedford Harbor is diverse due to the many services and industries that
reside along the harbor’s shores. According to the City of New Bedford HDC (2002), the most important
traffic hosted by the harbor is New Bedford’s active fishing fleet, which consists of more than
200 vessels. In addition to the fishing fleet, there are various cargo vessels that come into port
periodically, bringing an assortment of cargo but mostly fruit and frozen fish. These vessels are
refrigerated ships averaging 400 to 500 feet in length, bringing in 300 to 400 tons of cargo per trip.
Typically, one or two of these ships will stay in port per month for a period of about three days.

The Portuguese-American Export Line owns and operates the vessel “Pauline Marie,” which brings
Portuguese specialties to and from Portugal and the islands, averaging 200 tons of cargo per trip. The
cargo for this vessel, which returns to New Bedford approximately every six weeks, consists mostly of
personal affects and occastonally automobiles. The Cape Verdean Warehouse owns and operates the
vessel “Jenny,” which makes approximately 10 trips to and from the Cape Verde [slands per year,
bringing various cargo and personal affects. The Alert 1, a 65-foot steel passenger and cargo vessel,
operates out of Fisherman’s Wharf and makes daily trips to Cuttyhunk Island, approximately 16 miles
south of the Port of New Bedford. The M/V Schamonchi docks just outside the Hurricane Barrier and
makes one to four trips daily to Martha’s Vineyard, seasonally (City of New Bedford HDC, 2002).
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The New Bedford State Pier is where the U.S. Coast Guard Cutter Campbell is docked during certain
months of the year. Cutters are generally in port for four months, out to sea for six months, and dry-
docked in Baltimore, MD for the remaining two months of the year.

Other marine traffic in the Lower Harbor includes seasonal recreational vessels, ferry services, and other
vessels. Starting in 2002, the New Bedford Harbor will also become a regular stop for cruise ships (over
the past several years, New Bedford has provided an unplanned stop for several cruise ships).

According to the Massachusetts Highway Department (2000, 2001, and 2002), the amount of fishing
vessels that passed through the Fairhaven Bridge in 1999, 2000, and 2001 was on average slightly less
than 50 percent of the total number of vessels passing through the bridge each year. Although fishing
vessels traveled under the bridge most frequently in July, there were high numbers of fishing vessels for
each month throughout the three years. The number of pleasure craft (e.g., sailboats) that passed under
the Fairhaven Bridge each year was on the order of 20 percent, but the number of pleasure craft varied
greatly between the summer and winter months. The remainder of vessels that were monitored as they
passed under the Fairhaven Bridge during 1999, 2000, and 2001 were towboats (tugs), towed crafts
(barges), and steamers or motor ships (tankers). The latter of the three numbered the least per year out of
all other vessels.

3452 Commercial Areas, Usage, Impacts to Existing Operations

Dredged sediments will be transported via pipeline in a slurry form from the point of dredging to a
desanding facility, subsequently dewatered by others and shipped off-site. As discussed in the design, the
pipeline in the Lower Harbor will be either submerged and resting on the bottom of the harbor or floating
on the surface of the water. In the event a submerged pipeline is used, the line will be securely anchored
to prevent the pipeline from lifting off the harbor floor under any conditions and the location of the entire
length of the submerged pipeline will be marked. In the event a floating pipeline is used, the pipeline will
be visible on the water surface and clearly marked.

Interference with the usage of channels and passages in the harbor will be minimized. If necessary,
dredging operations may be shifted, moved, or interrupted to accommodate the movement of vessels and
floating equipment. If a floating pipeline is used it will be routed in such a manner as to keep clear of all
navigation areas.

3453 Channels Moorage and Restricted Areas

Access channels, restricted anchorage areas, cables and pipelines, and areas subject to special restrictions
are shown on NOAA Charts 13229 and 13232 (provided in Appendix H).

3454 Vessel Controls, Harbor Regulations, Enforcement

Vessel movement in New Bedford Harbor is monitored by the local harbormaster. Contact can be made
via VHF-FM channels 9 and 16.

Project personnel will comply with all New Bedford Harbor rules and regulations, available through the
City of New Bedford HDC at (508) 961-3000 or the following URL: < http://www.ci.new-
bedford.ma.us/ECONOMIC/HDC/pdf%20tiles/rules PDF>.  The  Harbormaster and  Assistant
Harbormaster of the City of New Bedford, as well as the HDC’s Exccutive Director and other HDC
personnel designated by the HDC, strictly enforee all HDC rules and regulations.
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34.54.1 Local Harbormaster

In general, the duties of a harbormaster in Massachusetts include the following:

e Harbor planning and management;

¢ Mooring and dockage management for both transient and permanent vessels;

¢ Education of the public regarding safe and legal boating;

e Law enforcement of applicable State and local boating and shellfish statutes and regulations;
e Search and Rescue operations;

e Dispute resolution among the boating community; and

e Community relations and communications with various local governing authorities.

The local harbormaster for New Bedford Harbor can be reached at (508) 961-3085 or the following
location: 111 William Street, New Bedford, Massachusetts 02740.

3.4.54.2 Local Notice to Mariners

The LNM, maintained by the U.S. Coast Guard Navigation Center, 1s the primary means for
disseminating information concerning aids to navigation, hazards to navigation, and other items of marine
information of interest to mariners on the waters of the United States, its territories, and possessions.
These notices are essential to all navigators for the purpose of keeping charts, Light Lists, Coast Pilots
and other nautical publications up-to-date. These notices are published weekly.

LNM’s are developed from information received from Coast Guard field units, the General Public,
USACE, the U.S. Merchant Fleet, NOAA, National Ocean Service (NOS), and other sources. LNM's
must be filed for any information regarding establishment of, changes to, and deficiencies in aids to
navigation and any other information pertaining to the safety of the waterways within each Coast Guard
District.  This information includes reports of channel conditions, obstructions, hazards to navigation,
dangers, anchorages, restricted areas, regattas, information on bridges such as proposed construction or
modification, the establishment or removal of drill rigs and vessels, and similar items. An LNM must be
submitted at least two weeks prior to the commencement of any one of the previously mentioned
activities by filling out an LNM Information Form and sending it via fax or email to:

Aids to Navigation - Marine Information
U.S. Coast Guard Navigation Center
Phone: (617) 223-8356

Fax: (617)223-8073

The responsibility for preparing an LNM for the work detailed in this BD/DA report rests with USACE.
The dredging contractor will be responsible for providing adequate mformation on the impending work
schedule to allow the LNM Information Form to be submitted in a timely manner.

LNM’s may be obtained for the New Bedford Harbor area free of charge by making application to the
First Coast Guard District, which 1s located at 408 Atlantic Avenue, Boston, Massachusetts 02110-3350.
To order an LNM, the following daytime phone number can be called: 1-800-848-3942, ext. 8335. The
LNM's are also available on the Internet at the following URL: <http://www.navcen.uscg.gov/Inm/d1/>.
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3.4.5.5 Bnidges/Bridge Operations, Opening Restrictions

Four bridges cross the Acushnet River at New Bedford Harbor. The southernmost bridge is the Route 6
or Fairhaven Bridge, which has a swing span with a clearance of 6 feet. The bridgetender monitors VHF-
FM channel 16 and works on channel 13. The call sign is WHH-238. Approximately 1 mile north of this
drawbridge is the Coggeshall Street Bridge, which has a fixed span with a clearance of 8 feet. Just below
the Coggeshall Street Bridge, the Interstate 195 Bridge also has a fixed span with a clearance of 8 feet.
Approximately 1.9 miles north of the Coggeshall Street Bridge is the Wood Street Bridge with a
clearance of 6 feet (NOAA, 2001).

Drawbridge operations are managed by the Commonwealth of Massachusetts. The following
information, an excerpt from 33 CFR Part 177, details the drawbridge operation regulations for the
Fairhaven Bridge (NOAA, 2001):

(a) The drawspan will be opened promptly, provided proper signal is given, on the
following schedule:

(1) On the hour between 6:00 a.m. and 10:00 a.m. inclusive.
(2) At a quarter past the hour between 11:15 a.m. and 6:15 p.m. inclusive.
(3) At all other times on call.

(b) The draw will be opened at any time for vessels whose draft exceeds 15 feet, for
vessels owned or operated by the U.S. Government, the State of Massachusetts, or by
local authorities.

(c) Each opening of the draw, from the time vehicular traffic flow 1s stopped until the
tlow resumes, shall not exceed 15 nmunutes except for vessels whose draft exceeds 15 feet
or in extraordinary circumstances.

(d) From 6 p.m. on December 24 to midnight on December 25 and from 6 p.m. on
December 31 to midnight on January 1, the draw shall open on signal if at least a two-
hour notice 1s given by calling the number posted at the bridge.

Yearly Drawbridge Reports for the Fairhaven Bridge are maintained by the Massachusetts Highway
Department, District 5. According to the 1999, 2000, and 2001 Yearly Drawbridge Reports
(Massachusetts Highway Department, 2000, 2001, and 2002), the Fairhaven Bridge opened an average of
approximately 4,207 times per year (not including openings for tests or repairs) and allowed passage of an
average of approximately 8,507 marine vessels per year. From the data for all three years, the bridge
opened the most number of times per month in July and the least number of times per month in either
January or February. The bridge opened most frequently between 10 a.m. and 1 p.m.

3.4.6 Hurricane Barrier
34.6.1 Description and Purpose

The Hurricane Barrier, built in the mid-1960s by the Army Corps of Engineers, extends across the mouth
of the New Bedford Harbor to the Fairhaven side near Fort Phoenix. The barrier is 9,100 feet long and
twenty feet above mean sea level, and was constructed with stecl and stone from the Rock O'Dundee
Quarry. The top of the barrier provides a walkway for recreational activities. A paved road also covers
the length of the harbor section of the barrier for maintenance activities and access to the manned steel
gates at the center of the section.
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The western section of the barrier protects the city from tidal surges in Clark's Cove. The harbor section
has two 440-ton gates in the center that can be closed during strong tides or storms associated with
extremely low-pressure systems to protect the inner harbor. The large gates are on 27-inch diameter
rollers and open by rotating sideways into recesses in the dike (Beaudoin, 2002). The opening between
the gates is 150 feet wide, and the depth of the harbor at this passage is 30 feet.

3.4.6.2 Testing Schedule
Testing of the gates at the Hurricane Barrier 1s performed monthly.
3.4.6.3 Criteria for Closing/Reopening

The decision to close the gates is based on wind speed, wind direction, and tidal rise. Tide watch begins
when the tide is at +4.0 feet MLLW datum. If winds are from the south quadrant (southwest to southeast)
and above 25 to 30 knots and the tide 1s at or above +4.0 feet MLLW, the gate will be closed. Closures
typically last 2 to 3 hours, whereupon the gates are reopened to vessels (Beaudoin, 2002).

If the harbor is under hurricane watch, the Hurricane Barrier will be closed under the same tide and wind
conditions; however, the gates may be left closed even with diminished winds. This is due to the
atmospheric pressure drop associated with hurricanes, which increases the tide height to an unacceptable
level inside the harbor.

During the first 24 years of operation, the hurricane barrier {floodgates were closed an average of six times
per year. However, since 1990, the average number of closures has increased to 17 times per year. In
1996, the barrier reached an all time record number of closings when it was closed 38 times (The
Bioengineering Group, 2002). The increase in gate closure frequency is due to the south quadrant winds,
which drive water into the harbor and cause local flooding. By closing the hurricane barmer, this flooding
is prevented (Beaudoin, 2002).

3.5 Climate
3.5.t  Season Temperatures and Extremes

The New Bedford Harbor area climate is variable due to sea breezes, which control both summer and
winter temperatures. Based on 77 years of records at New Bedford, the average annual temperature is
10°C (50°F). The highest average monthly temperature occurs in July at approximately 22°C (72°F), and
the lowest average monthly temperature occurs in January at approximately -1°C (30°F) (Battelle
Memorial Institute, 1990).

According to the Weather Channel (2002), typical summer and winter average temperatures are 22°C
(71°F) and 0.56°C (33°F), respectively. The highest temperature recorded in the past approximately
50 years occurred in August 1975 at 42°C (107°F). The lowest temperature recorded occurred in
January 1957 at -22°C (-8°F).
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The following chart illustrates historical monthly weather temperatures that are typical for the New
Bedford Harbor area (ERsys, 2001):
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3.5.2 Seasonal Precipitation and Extremes

New Bedford is characterized by frequent but short periods of heavy precipitation. Based on 151 years of
records at New Bedford Harbor, the average annual precipitation is 45 inches and 1s distributed
approximately uniformly throughout the year so that the average monthly precipitation is approximately
3.9 inches. The maximum monthly precipitation at New Bedford occurred in August 1826 at 19 inches,
and the minimum monthly precipitation occurred in June 1949 at 0.0098 inches (Battelle Memorial
Institute, 1990).

3.5.3  Wind Conditions

The average wind speed recorded at Green Airport in Warwick, Rhode Istand, approximately 28 miles to
the west-northwest of the New Bedford area, 1s 11 miles per hour (maph) (9.3 knots). According to the
Battelle Memorial Institute (1990):

The highest average monthly winds occur in March and April and the lowest in August.
The fastest winds occur in August associated with the passage of a hurricane, with speeds
up to 40.3 m/s (78.3 knots). For the rest of the year, the fastest winds are typically up to
22.3 nv/s (43.3 knots).

The following chart illustrates historical monthly wind speeds that are typical for the New Bedford
Harbor area (ERsys, 2001):
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3531 Typical Summer

New Bedford summer winds are predominantly from the southwest (Battelle Memorial Institute, [990).
According to the Manager of the New Bedford FAA Tower (Chartier, 2002), summer winds are typically
out of the west-southwest, with the exception of storm winds, which come from offshore out of the
southeast. Summer wind speeds are “between 8 to 12 miles per hour (mph) on an average day, 15 mph at
most” (Chartier, 2002).

3.53.2 Typical Winter

New Bedford winter winds are predominantly from the northwest (Battelle Memorial Institute, 1990).
According to the Manager of the New Bedford FAA Tower (Chartier, 2002), winter winds are typically
out of the west-northwest, with the exception of storm winds, which can come from the northeast or
southeast. Winter wind speeds are typically slightly stronger than summer winds and are between 10 to
18 mph on an average day (Chartier, 2002).

3.5.3.3 Storm Conditions and Recurrence Intervals for Hurricanes and Nor’easters

The New Bedford Harbor area experiences several different types of severe weather conditions
throughout the year, including short-duration thunderstorms in May through August, coastal storms such
as the “Nor’easters” of late winter, and hurricanes in the summer and fall. Thunderstorms typically last
for only a short period of time and are usually accompanied by high winds. Coastal storms with high
winds, which can occur during any month of the year, produce the most severe weather at New Bedford.
Nor’easters typically occur from late fall through spring, while June through November is known as the
hurricane season.

During typical storms, winds are generally from the west and south. The Nor'easter, however, 1s a strong,
windy storm from the northeast that comes up from the Atlantic coast, dropping large amounts of rain or
snow (The Bioengineering Group, 2002). During these storms, gusts sometimes reach up to 70.0 mph
(60.8 knots), tides are | to 3 feet above normal, and average ranfall often increases to 0.51 inches
(Battelle Memonal Institute, 1990).

Based on meteorological records at the Buzzards Bay Light Tower, the storm season for Buzzards Bay 1s
October through April. Storms generally occur approximately twice per month and have wind speeds in
excess of 34 mph for approximately | to 2 days (Battelle Mcmorial Institute, 1990).
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The chance that a tropical storm or hurricane will hit the New Bedford Harbor area during an entire
hurricane season from June to November is approximately 24 percent (NOAA, 2002). Hurricanes or
tropical storms are most likely to hit the New Bedford Harbor area in August and September. The chance
that a hurricane or tropical storm will hit within 100 miles of New Bedford Harbor in August or
September is approximately 8 percent for each month (NOAA, 2002).

3.6 Hydrographic Conditions

3.6.1 Tides and Datums

The entire New Bedford Harbor project area is tidally influenced. The following data sets forth the tidal
datums at the Fairhaven Bridge (USACE, 1999), which are representative of the harbor:

Highest Observed Tide = 4.19 feet NGVD (29) (Based on observations between 10/8/77 and 11/13/77)
MHHW = 2.72 feet NGVD (29)

MHW = 2.45 feet NGVD (29)
NGVD (29) = 0.0

MLW = -1.32 feet NGVD (29)
MLLW = _1.44 feet NGVD (29)

Lowest Observed Tide = -2.27 feet NGVD (29) (Based on observations between 10/8/77 and 11/13/77)

Over a one-year period from June 2000 to June 2001, the predicted tidal extremes in the Upper Harbor are
as follows (WWW Tide and Current Predictor 2001, Nautical Software, Inc., February 1996):

Highest Predicted Tide 1s +3.98 feet NGVD (29) in August
Lowest Predicted Tide is -2.64 feet NGVD (29) in March

The tidal cycle in the Upper Harbor exhibits a very moderate diurnal inequality (i.e., a different high and
low on each 23 hour tidal day) but has a very nearly equal twice daily high and low tide. According to
the Battelle Mcemorial Institute (1990), the mean tide range is 3.6 feet, and the spring tide range is
4.59 feet. The tides display a standing-wave behavior, with maximum flood and ebb currents occurring
approximately 3 hours before high and low water, respectively. Based on measured flows at the
Coggeshall Street Bridge versus predicted tides, there appears to be a little tidal damping or phase shift
between the Lower and Upper Harbors and Buzzards Bay.

A typical tide prediction plot over a 3-day period in August 2001 is presented in Figure 3-3. (Note the
typical prediction program outputs in MLLW datum.)

3.6.2  Delineation of Mud Flats and Vegetated Wetlands

The nomenclature conventions established during the August 2001 On-Board Review Meeting (Foster
Wheeler, USACE, and USEPA) are as follows:

e “Subtidal” indicates areas below MLLW,
e “Mudflat” indicates areas above MLLW and below MHHW with no emergent vegetation.
o  “Vegetated Areas” indicates areas above MLLW generally covered with emergent vegetation.

e “Grasshine” is the line between mudflats and vegetated areas.
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The grassline aligns closely with the elevation +1.0 foot NGVD (29) contour line and has been delineated
by detailed field studies. The boundary i1s shown where appropriate in Figure 3-2 and on design
drawings.

3.6.3  Salinity and Temperature

New Bedford Harbor Estuary is classified as a weakly stratified, low-energy, partially mixed estuary.
Because of the predominance of the tidal currents over the freshwater inflows, the harbor is relatively
saline. Incoming waters from Buzzards Bay generally have a salinity of 31 to 33 parts per thousand (ppt)
(The Bioengineering Group, 2002). Due to dilution by freshwater, typical salinities throughout the harbor
vary from 26 to 30 ppt, with a minimum of 12 ppt at the water surface during heavy rains (Battelle
Memorial Institute, 1990).

At the Coggeshall Street Bridge, salinities have been reported to range as much as 18 ppt over vertical
distances (Battelle Memorial Institute, 1990). In the remainder of the Inner Harbor, however, the water 1s
generally well-mixed in the vertical direction, with differences in salinity rarely exceeding 1 to 3 ppt from
the surface of the water to the sediment (New Bedford Harbor Trustee Council [NBHTC 1998]). This
stratification is due to entrainment of deeper saline waters by the predominant southem surface water
flow and is strongest in the spring when freshwater flows associated with thaw are at their peak (The
Bioengineering Group, 2002). Longitudinal gradients in salinities throughout the harbor have not been
measured to be significant. As reported by the NBHTC (NBHTC, 1998), the “‘average horizontal salinity
gradient in the Inner Harbor is approximately 4 ppt over a 3.1-mile distance.”

The temperature of the water in New Bedford Harbor ranges from a winter low of 0.5°C (33°F) to a
summer high of 19°C (66°F) (Battelle Memonial Institute, 1990). Vertical temperature gradients exist due
to solar heating of the surface water, although they have not been measured. These gradients are
strongest in late summer and break down in the fall with increased winds and subsequent mixing (The
Bioengineering Group, 2002).

3.6.4 Tidal Currents

Within the New Bedford Harbor, tidal currents vary considerably due to the various constrictions present,
such as the Coggeshall Street Bridge and the hurricane barrier. Tidal currents are predominantly
associated with the flow of water on each tidal cycle that passes through the hurricane barrier and into the
harbor, and they are considered in general to be weak.

3.6.4.1 Upper Harbor Currents

Studies performed at the Coggeshall Street Bridge (USACE, 1988) and reported in the Final Pre-Design
Field Test Dredge Technology Evaluation Report (Foster Wheeler, 2001¢e) show that current velocities
can reach 6.0 feet per second (ft/s) (3.6 knots) on an ebb and 3.0 fi/s (1.8 knots) on a flood and average
1.7 ft/s (1.0 knots) and 1.1 ft/s (0.66 knots), respectively. In the middle of the Upper Harbor
approximately at the Commonwealth Electric substation, currents of 0.25 ft/s were measured. According
to the Battelle Memorial Institute (1990), current speeds in the Upper Harbor average approximately
0.30 ft/s and have been measured at a maximum of 0.85 ft/s.

3.6.4.2 Lower Harbor Currents

In the Lower Harbor, current speeds over two tidal cycles were measured to be an average of 0.20 ft/s
with a maximum of 0.59 ft/s (Battelle Memorial Institute, 1990).
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3.6.4.3 Currents Through Hurricane Barrier

Limited data is available on currents through the hurricane barrier. In the Outer Harbor, currents are
typically less than 1.6 ft/s. Currents through the hurricane barrier, a sizable water flow constriction, have
been estimated at 4.0 ft/s (Battelle Memonal Institute, 1990). From a series of current observations
conducted by the Corps of Engineers over a two-day period in October 1965, the maximum flooding and
ebbing velocities at the center of the navigation opening of the hurricane barrier were approximately
4.1 ft/s (2.4 knots). The average flood and ebb direction was 344° and 144° respectively (NOAA, 2001).

365 Waves

Because there is limited depth of open water distance to fully develop waves in the Acushnet River,
waves in New Bedford Harbor are generally depth and fetch limited. The Upper and Lower Harbors are
well protected from most wind-generated waves due to the narrow width of harbor, shallow water depths,
and constrictions at the hurricane barrier, the Interstate 195 Bridge, the Coggeshall Street Bridge and Fish
and Pope’s Islands. While a hurricane surge would normally raise the water level of the harbor, the
harbor is protected from storm surges by the hurricane barrier. Although storms can increase wave
heights in the deeper channels of the harbor, the wave heights decrease rapidly in shallower areas outside
the main channel.

3.6.5.1 Upper Harbor Storm-Generated Predicted Wave Heights

While the Inner Harbor is generally well protected from waves by the hurricane barner, waves as high as
3 feet have been observed north of the Coggeshall Street Bridge during storms (Battelle Memorial
Institute, 1990). The predicted maximum wave height in the Upper Harbor during 90-mph winds
(hurricane conditions) is approximately 2.7 feet. Calculations for this prediction are shown in
Appendix C.

3.6.5.2 Lower Harbor Storm-Generated Predicted Wave Heights

No specific wave height analysis has been performed for the Lower Harbor. Given that the fetch lengths
between the Wood Street and Interstate 195 Bridges, between the Interstate 195 and Route 6 Bridges, and
between the Route 6 Bridge and the Hurricane Barrier are approximately the same, the maximum wave
height can be assumed to be the same for each section of the harbor. Therefore, since the maximum wave
height in the Upper Harbor is predicted to be 2.7 feet in 90-mph winds, the maximum wave height
throughout the Lower Harbor 1s predicted to be 2.7 feet in 90-mph winds.

36.6 Freshwater Inflows

Fresh water flows inlo the New Bedford Harbor Estuary from the Acushnet River, from smaller streams
on the east bank of the Upper Harbor, as stormwater runoff, and as wastewater from CSOs. The
Acushnet River, however, is the major source of freshwater inflows into the New Bedford Harbor. The
greatest freshwater inflow to the Acushnet River is an 18.4-square mile basin above Saw Mill Dam,
slightly less than a half mile upstream from the Wood Street Bridge, which is the approximate upstream
limit of tidal influence (Battelle Memorial Institute, 1990).

Although there is no long-term stream flow data for the Acushnet River, freshwater inflow is small. The
average annual discharge of the Acushnet River is an estimated 30 cubic feet per second (cfs) and the
average runoff is an estimated 28 cfs (Battelle Memorial Institute, 1990 and NUS, 1984). U.S.
Geological Survey measurements of the discharge of the Acushnet River from 1972 through 1974 near
the Leonard Street Bridge indicate a maximum (monthly) flow of approximately 25 cfs and a minimum
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(monthly) flow of 0.7} cfs. Based on estimates by the U.S. Army Corps of Engineers, the standard
project flood for the basin at Saw Mill Dam is 1,330 cfs peak flow. The 10-, 25-, 50-, and 100-year storm
events for the Acushnet River are an estimated 600, 724, 802, and 1,350 cfs, respectively (Battelle
Memorial Institute, 1990).

Some of the freshwater input from the western part of the watershed in the Upper Harbor is via CSOs.
The eastern watershed contains numerous small streams, which discharge into an expansive intact salt
marsh system and ultimately the harbor. The cumulative discharge of these smaller sources has been
estimated at 50,000 cubic feet per day, or less than 2 percent of the mean annual discharge rate of the
Acushnet River (NUS, 1984).

For comparative purposes, approximately 1.5 million cubic meters of water (USACE, 1988) pass under
the Coggeshall Street Bridge on any one ebb or flood. The volume of freshwater resulting from the
Acushnet River, at a rate of 30 cfs over a tidal cycle, amounts to less than | percent of the tidal prism
(volume of water between MLW and MHW) (The Bioengineering Group, 2002). Due to the lack of a
significant freshwater inflow, the tidal influence is dominant in both water exchange and currents, and the
harbor is generally well mixed.

3.6.7 Predicted Seasonal Ice Formation

According to the Coast Pilot tor the New Bedford Harbor (NOAA, 2001), the channels and anchorage
areas are usually navigable throughout the year. However, in prolonged periods of extreme cold weather,
the harbor as well as all of Buzzards Bay may be closed to navigation because of the ice. Such conditions
are infrequent and of short duration. Steamers generally can make their way through the ice in the harbor.

According to a resident engineer of USACE (Beaudoin, 2002), thin ice formation can occur 2 to 3 times
per year and mostly in the Upper Harbor. Longer freezes can prevent small boat operations in the Upper
Harbor; however, shipping in the Lower Harbor rarely is affected by ice formation.

3.6.8 Hydrographic Surveys

This section presents a revicw and evaluation of the existing hydrographic survey data for the excavation
and dredging areas in New Bedford Harbor. The existing conditions base map shown in Figure 3-1 is
based on the following surveys:

1. Upland topographic ground surface elevations and locations of existing physical features
based on a December 1998 photogrammetric survey by James W. Sewall Company; and

2. Bathymetric mudline elevations based on a 1999 hydrographic survey performed by USACE
New England District, with additional data collected to fill data gaps in shallow water areas
by Foster Wheeler in late 2001.

From the hydrographic surveys, a composite digital terrain model (DTM) of the existing mudline/ground
surface elevation will be produced using Microstation INROADS DTM that covers the harbor from the
deepest areas of the bay to the uplands above the tidal flats.

3.7 Geologic Conditions

Above the bedrock surface, the sediments of New Bedford Harbor consist of a mixture of marine, glacial,
and post-glacial sediments. This arca 1s characteristic of the southern New England marine/glacial
sequence that developed upon the retreat of the glaciers at the end of the Pleistocene. The lowest
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anconsolidated strata in the sequence found at New Bedford Harbor includes glacial till, which consists of
a dense mixture of coarse to fine materials with silt, clay, cobbles, and some boulders. The till represents
a sedimentary veneer that was formed during glacial advance, and is found only sporadically in the harbor
area. Much of this formation was re-entrained as sediment in fast-moving rivers and hardened marine
mass (induration) created by a high-energy environment in the harbor during post-glacial ice retreat and
sea level rise.

Glacial outwash deposits, consisting of coarse to fine sands, silts, and gravels, are found above the till
(where the till exists) and above bedrock (where the till does not exist) throughout the harbor area. The
outwash deposits show characteristics of rapidly moving fresh water deposition, evidence of high-energy
post-glacial fluvial deposition on a broad scale. In places, the surface of the glacio-fluvial deposits is
separated from the overlying marine deposits by an erosional surface, which represents high-energy
outwash prior to marine induration. In places, marine sediments may be inter-fingered (or “feathered”)
with the upper glacio-fluvial, as it is likely that induration occurred in stages in the area, allowing cyclic
deposition of fluvial, then marine, then fluvial, followed by marine sedimentation.

The marine sediments (found above the glacio-fluvial sediments) consist of poorly graded sands, gravels,
silts, and clays, sometimes containing shell hash and sometimes displaying seasonal variations. Sandy
and gravelly marine deposits represent higher energy beach areas, whereas siits and clays are indicative of
deeper and calmer water deposition. These various marine deposits are overprinted on one another
throughout the sediment column, evidence that post-glacial variations in sea level within the harbor area
led to complex marine and estuarine depositional regines.

In some areas, erosional surfaces may exist within the marine sediments as well, evidenced by the
presence of peat deposits in some areas within the marine sedimentary sequence. The uppermost
sedimentary units within the harbor exist as modern estuarine and shallow marine deposits. In deeper
water, or lower energy areas, these sediments exist as a thick muck layer, consisting of a mixture of silt,
fine sand, and decaying organic material (and often contain biogenic “gas” pockets, the residuals of the
decomposition process). In shallower areas, the recent bottom sediments may consist of coarser sands
and shell hash, indicative of the presence of a higher energy environment.

3.8 Geotechnical Investigations

The post-ROD sediment sampling program for New Bedford Harbor consisted of four phases of
sampling, Phases [, I, Illa, and IIIb, which were performed primarily to characterize the level and extent
of contamination in the harbor. Select samples taken during Phases [lla and [IIb were analyzed for
geotechnical data, which will be summarized in a separate report along with geotechnical data from
various other investigations. Four geotechnical boring investigations also took place at the proposed CDF
A, CDF B, CDF C, and CDF D sites. The CDF investigations are summarized in the following sections.

Sediment sampling was also performed prior to completion of the ROD. Discussion of the sampling and
data gathered are presented in Section V.A of the ROD (USEPA - Region [, 1998).

3.8.1 CDFs A, B, and C Geotechnical Investigations

In support of the design of CDFs A, B, and C, geotechnical investigations were conducted to provide data
on the thickness, classification, and engineering properties of the subsurface strata in the areas, as well as
the nature of the bedrock beneath the overburden. The geotechnical investigations included advancement
of onshore and offshore borings, and installation of groundwater observation and monitoring wells
(MWs). [In situ tests, including borehole permeability testing and field vane shear testing, were conducted
to provide estimates of in situ engineering parameters. The geotechnical investigations are summarized in
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the following sections. All drilling and sampling activities were overseen by Nobis Engineering, Inc.
(Nobis) of Concord, New Hampshire. Additional details for CDFs A, B, and C can be found in Foster
Wheeler 2001f, 2001g, and 2001h, respectively.

3.8.1.1 Geotechnical Explorations

CDF A: The onshore boring program at the proposed CDF A location consisted of advancement of
seven test borings, installation of seven observation wells, and installation of three MWs. The offshore
boring program consisted of advancement of twenty-five borings and installation of two MWs. All
drilling work was performed by Atlantic Testing Laboratories, Limited (ATL) of Canton, New York,
between July 28, 1999, and November 9, 1999.

CDF B: The onshore boring program consisted of advancement of thirteen borings, installation of seven
observation wells (OWs), and installation of four MWs. The offshore boring program consisted of
advancement of twenty-four borings and installation of two MWs. All drilling work was performed by
ATL between July 15, 1999 and November 4, 1999.

CDF C: The onshore boring program at the proposed CDF C location consisted of advancement of
seventeen borings, installation of six OWs, and installation of three MWs. The offshore boring program
consisted of advancement of twenty-two borings and installation of two MWs. All drilling work was
performed by ATL between June 15, 1999 and October 7, 1999, with the majority of the work being
completed by August 1999.

The complete results of the CDF C geotechnical exploration program are reported in Geotechnical Data
Report for Confined Disposal Facility C for Operable Unit #1 (Foster Wheeler, 2000).

3.8.1.2 Summary of Subsurtace Conditions

CDF A: The subsurface conditions at the site vary both onshore and offshore. The onshore portion of
the site 1s, in general, characterized by fill overlying interbedded sands, with the exception of three
borings where fill overlying organic soil was encountered. The offshore portion of the site is generally
characterized by organic soil overlying interbedded sands.

Borehole permeability tests were performed at four offshore boring locations at various depths within the
organic clay and underlying interbedded sands strata. A total of eight borehole permeability tests were
performed at CDF A; four tests in the organic clay and four tests in the interbedded sands. Borehole
permeability testing was conducted using the falling head method to provide an indication of the in situ
permeability of the organic clay and sand strata. These tests were performed as either flush-bottom, from
which a mean coefficient of permeability was estimated, or open-hole (wick), from which a horizontal
coefficient of permeability was estimated.

Field vane shear tests (FVSTs) were performied at CDF A in accordance with ASTM D 2573 at 2-foot
intervals throughout the entire thickness of the organic clay layer at six offshore locations. The
rectangular stainless steel vane, provided by USACE, was 4 inches in diameter and 8 inches in height.
The vane was welded onto a 0.5-inch diameter vane rod, which was then attached to standard (AW sized)
drill rod for applying torque to the vane. Torque was applied by hand with a torque wrench.

CDE B: The subsurface conditions at the site vary both onshore and offshore. The onshore portion of
the site is, in general, characterized by fill overlying organic clay, which is underlain by interbedded
sands. In three borings, however, fill overlying interbedded sands was encountered. The offshore portion
of the site is generally characterized by organic soil overlying interbedded sands.
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Borehole permeability tests were performed at four offshore boring locations at various depths within the
organic clay and underlying interbedded sands strata. A total of eight borchole permeability tests were
performed at CDF B; four tests in the organic clay and four tests in the interbedded sands. Borehole
permeability testing was conducted using the falling head method to provide an indication of the in situ
permeability of the organic clay and sand strata. These tests were performed as either flush-bottom, from
which a mean coefficient of permeability was estimated, or open-hole (wick), from which a horizontal
coefficient of permeability was estimated.

FVSTs were performed at CDF B in accordance with ASTM D 2573 at 2-foot intervals throughout the
entire thickness of the organic clay layer at five offshore locations. The rectangular stainless steel vane,
provided by USACE, was 4 inches in diameter and 8 inches in height. The vane was welded onto a
0.5-inch diameter vane rod, which was then attached to standard (AW sized) drill rod for applying torque
to the vane. Torque was applied by hand with a torque wrench.

CDF C: The subsurface conditions at CDF C vary both onshore and offshore. The onshore portion of
the site is generally characterized by fill overlying interbedded sands, with the exception of several
borings immediately adjacent to the Acushnet River, where fill overlying organic soil was encountered.
The offshore portion of the site is generally characterized by organic soil overlying interbedded sands.

Borehole permeability tests were performed at four offshore boring locations and one onshore boring
location at various depths within the organic clay and underlying interbedded sands strata. A total of nine
borehole permeability tests were performed at CDF C; four tests in the organic clay and five tests in the
interbedded sands. Borehole permeability testing was conducted using the falling head method to provide
an indication of the in situ permeability of the organic clay and sand strata.

A total of seven FVSTs were performed at CDF C. FVSTs were generally performed in accordance with
ASTM D 2573 at 2-foot intervals throughout the entire thickness of the organic clay layer at six offshore
locations. A FVST was also attempted at one onshore location on the existing CDF embankment (FC-8),
where 9.5 feet of organic clay 1s overlain by 17 feet of fill maternial. The rectangular stainless steel vane,
provided by USACE, was 4 inches in diameter and 8 inches in height. The vane was welded onto a
0.5-inch diameter vane rod, which was then attached to standard (AW sized) drill rod for applying a
torque to the vane. The torque was ¢ither applied with a geared drive or by hand with a torque wrench.

3.8.1.3 Summary of Groundwater Monitoring

CDF A: Seven OWs and three MWs were installed at the proposed CDF A site, and weekly
groundwater level measurements were taken for a period of two months thereafter. Groundwater
elevations were influenced by tidal fluctuations, with mean tides ranging from approximately El. -1.3 feet
MLW to El. +2.4 feet MHW. Depending on well location, groundwater elevations could vary as much as
2.7 feet between low tide and high tide. As shown in the Geotechnical Data Report for Design of CDF A
(Foster Wheeler, 2001f), average groundwater elevations ranged from El. +1.8 feet in monitoring wells
MW-A1l and MW-A2(S) to El. +3.4 feet in monitoring well MW-A3.

CDF B: _Seven OWs and four MWs were installed at the proposed CDF B site, and weekly groundwater
level measurements were taken for a period of two months thereafter. Groundwater elevations were
influenced by tidal fluctuations, with mean tides ranging from approximately El. -1.3 feet (MLW) to El.
+2.4 feet (MHW). Depending on well location, groundwater elevations could vary as much as 2.9 feet
between low tide and high tide. As shown in the Geotechnical Datu Report for Design of CDF B (Foster
Wheeler, 2001g), average groundwater elevations ranged from El. +1.0 feet in observation well OW-B2
to EL. +3.1 feet in observation well OW-BS.
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CDF C: Six OWs (OW-CI1 through OW-C6) and three MWs (MW-C8S, MW-C8D, and MW-C9) were
installed onshore, and two MWs were installed offshore (MW-C10 and MW-C11). Weekly groundwater
level measurements were taken for a period of two months from the onshore observation and MWs.
Results of groundwater monitoring are presented in Draft Baseline Groundwater Monitoring Report New
Bedford Harbor Superfund Site (Foster Wheeler, 20011). In addition to these weekly water level
measurements, a baseline groundwater monitoring program was conducted from August 1999 through
November 2000 to assess groundwater contaminant concentrations in the vicinity of the proposed CDF C
(both onshore and offshore). Groundwater level measurements associated with four of the five sampling
events were recorded. Note that water level measurements from the offshore wells were obtained from
the November 1999 sampling event only.

Groundwater elevations were influenced by tidal fluctuations ranging from approximately EL -1.3 feet
MLW to El. +2.4 feet MHW. Depending on well location, groundwater elevations varied as much as
1.8 feet between low tide and high tide.

3.8.1.4 Summary of Physical Laboratory Testing

CDFs A. and B: Geotechnical laboratory testing programs were performed to assist in classification of
soils and estimation of engineering parameters necessary for the design of CDFs A and B. Index testing,
including moisture content, specific gravity, particle size, and Atterberg limits determinations, was
conducted on samples of fill, organic clay, interbedded sands, and glacial till. Triaxial compression tests,
one-dimensional consolidation tests, and flexible wall permeability tests were performed on Shelby tube
samples of the organic clays at both sites, and peat at CDF A. Laboratory testing was performed by
GeoTesting Express, Inc. (GTX) of Boxborough, Massachusetts. Laboratory results for CDFs B and C
are contained in the geotechnical data reports Foster Wheeler 2001f and Foster Wheeler 2001g,
respectively.

CDF C:
3.8.1.4.1 Index and Engineering Tests

A geotechnical laboratory testing program was performed to assist in classification of soils in the area of
the proposed CDF C. Index testing, including moisture content, specific gravity, particle size, Atterberg
limits, and organic content determinations, was conducted on samples of fili, organic clay, interbedded
sands, and glacial till. Unconsolidated-undrained triaxial compression (Q) tests, consolidated-undrained
triaxial compression (R) tests, one-dimensional consolidation tests, and flexible wall permeability tests
were performed on Shelby tube samples of the organic clay and peat. Laboratory testing was performed
by GTX. Laboratory results are reported in the Geotechnical Data Report for Design of Confined
Disposal Facility C (Foster Wheeler, 2000).

3.8.1.4.2 Column Settling Tests

In August 1999, six composite samples were taken of the upper 2 feet of the organic clay from six
sampling locations. Based on earher sampling by the Waterways Experiment Station (WES), the
sediments at these locations were assumed to be representative of the range in material properties, such as
percent sand and water content. These samples were shipped to Soil Technology, Inc. of Bainbridge
Island, Washington. Index testing was performed on each of the six samples, including moisture content,
specific gravity, particle size, Atterberg limits (on the fines portion of the samples only), and organic
content determinations. The six samples were then combined into one composite sample for column
settling and consolidation analyses.
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Initially, four columns were set up with slurry concentrations based on percent solids by weight. This
was later corrected to reflect concentrations based on percent solids by volume of roughly 2, 4, 7, and
20 percent. Settling column analysis was performed on the four columns in general accordance with
USACE Engineer Manual (EM) 1110-2-5027. The interface height between the supernatant water and
the concentrated slurry was measured, and the total suspended solids and turbidity of the supernatant
water above the interface were measured at various depths and time intervals throughout the duration of
each test. After the settling column analyses were complete, two self-weight consolidation tests and two
in-column consolidation tests were performed. Standard odometer consolidation tests were performed on
each of the in-column consolidation samples after their completion, and on one of the self-weight
consolidation samples.

3.8.2 CDF D Geotechnical Investigation
3.8.2.1 Phase IlId Sediment Sampling Program

Geotechnical laboratory testing was performed during the Phase IIId sediment sampling program to assist
in classification of sediment and estimation of engineering properties. Index testing, including moisture
content, organic content, particle size, and Atterberg limits determinations, was conducted on ten samples
of sediment and interbedded sands collected from five locations. The upper three feet of sediment was
classified as a high plasticity organic soil having a sand content ranging from 4 to 30 percent and a gravel
content of up to 11 percent. The moitsture content of this upper sediment ranged from approximately
76 to 105 percent. Samples classified as clayey sands (16 to 30 percent fines) were encountered at
intervals of 0.8 to 1.8 and 1.8 to 2.8 feet below mudline surface. The moisture content for these sand
samples ranged from approximately 24 to 64 percent. Sediment samples collected from 3.3 to 7 feet
below mudline surface were classified as high plasticity organic soil having a sand content ranging from
13 to 33 percent and a gravel content up to 12 percent. The moisture content of this lower sediment
ranged from approximately 79 to 136 percent. Modified proctors were performed on composite samples
collected from the North Lobe and Area D bulkhead locations.

3.8.2.2 Phase I Soil Boring Program

Geotechnical laboratory testing was performed on undisturbed samples collected from one soil boring
located to the east of the South Lobe in the vicinity of the Area D bulkhead. Index testing, including
motisture content, organic content, specific gravity, particle size, and Atterberg limits determinations, was
conducted on samples of sediment and underlying interbedded sands. One-dimensional consolidation and
triaxial compression tests were also performed on these undisturbed samples. The sample collected from
1 to 3 feet below mudline surface was determined to be high plasticity organic soil having a sand content
of 32 percent, a gravel content of 3 percent, and a moisture content of approximately 73 percent. The
sample collected from 4 to 6 feet below mudline surface was determined to be clayey sand (46 percent
fines) having a moisture content of approximately 31 percent.

3.9 Geophysical Conditions
3.9.1 Introduction

This section summarizes the geophysical surveys completed as part of the New Bedford Harbor
Superfund Site cleanup. Details of the surveys are provided in the Report of Marine Geophysical Surveys:
Side Scan Sonar, Sub-Bottom Profiler, and Magnetics (Foster Wheeler, 2001c) and the Report of Marine
Geophysical Surveys: Phase I Uniboom & Seismic Refraction, and Phase [l Seismic Refraction (Foster
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Wheeler, 2001j). The areas of interest for the geophysical surveys are the Upper Harbor, Lower Harbor,
and a portion of the Outer Harbor in New Bedford, Massachusetts.

The objective of the marine geophysical investigations was to detect and characterize potential cultural
resources objects and/or sites and in-water hazards to dredging operations, such as submerged boulder
fields, piers, moorings, debris, metallic pipes, and foundations. In addition, these investigations may
provide information on the character of the harbor bottom and sub-bottom in areas where dredging and
removal of contaminated sediment are likely to be required, and as such may serve as a tool in developing
the detailed dredge and excavation design drawings.

Where feasible, large identifiable debris from the marine geophysical surveys will be removed prior to
dredging.

3.9.2 Side Scan Sonar, Sub-Bottom Profiler, and Magnetics

39.2.1 Methods

Marine geophysical surveys were conducted from August 29, 1999 through September 13, 1999, at New
Bedford Harbor to 1dentify the bottom and sub-bottom characteristics below the MHW mark. The marine
surveys were conducted from survey vessels outfitted with side scan sonar, a sub-bottom profiler, and a
magnetometer. Shipboard systems were integrated with a differential global positioning system (DGPS)
so that the geophysical data collected from the various instruments could be tagged with position
information at regular intervals.

The marine survey vessels were outfitted with equipment capable of producing accurate and detailed
images of the harbor bottom and shallow sub-bottom. A side scan sonar device was utilized to produce
picture-like acoustic images of the harbor bottom in order to map bottom features and objects.
A magnetometer was used to produce magnetic field maps of the harbor areas for the detection of metallic
objects on the harbor bottom or in the shallow harbor sub-bottom. A sub-bottom profiler was also
utilized to gather acoustic information on the shallow sub-bottom conditions of the harbor in order to
identify potcntial buried objects. All three of the geophysical instruments were integrated with a DGPS
for accurate location referencing information.

Marine geophysical data for this survey was collected from the three portions of New Bedford Harbor that
are of interest to the project:

1. The Upper Harbor from about 200 feet north of the Wood Street Bridge south to the Coggeshall
Street Bridge;

2. The Northern Half of the Lower Harbor from the Coggeshall Street Bridge south to the
Fairhaven Bridge (Huttlestone Avenue); and

3. The innermost portion of the Outer Harbor, from the hurricane barrier out to approximately the
David Street Pier (on the New Bedford side) and the west end of the Fort Phoenix Beach (on
the Fairhaven side).

Maps of the survey areas are provided in Appendix A of the Report of Marine Geophysical Surveys: Side
Scan Sonar, Sub-bottom Profiler, and Magnetics (Foster Wheeler, 2001c¢.) Figures A-1 through A-3 of
the referenced report show the ship’s track-lines and the extent of the survey.
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A total of approximately 103 nautical miles of data was collected from these three portions of New
Bedford Harbor. Line spacings ranged from approximately 30 feet in some of the smaller embayments, to
approximately 50 feet in the larger open areas.

3922 Results

Analysis of the side scan, magnetics, and sub-bottom data collected during this phase of the geophysical
work conducted at New Bedford Harbor was completed by Foster Wheeler geophysicists and the results
are summarized on the Geophysical Target Summary Plan Maps presented as Figures A-4, A-5, and A-6
in Appendix A of the Report of Marine Geophysical Surveys: Side Scan Sonar, Sub-bottom Profiler, and
Magnetics (Foster Wheeler, 2001c). These plans were generated in order to provide easy and rapid
reference information on all of the targets identified as a result of the analysis of the side scan, magnetics,
and sub-bottom data analyzed. The targets appear on the plan maps in correct coordinate position as
determined by the DGPS in the field during the survey.

The targets identified from the data sources fall into one of two primary categories:

o Natural objects or features; or

¢ Those objects or features which appear to be of cultural origin (manmade).

The “natural™ objects are thought to consist primarily of large boulders, either resting on the harbor
bottom or buried in the shallow sub-bottom. In addition, at several locations the data indicate that the
bedrock surface beneath the harbor bottom may be elevated and within the conceivable range of the
dredging operations.

The “cultural” objects identified were of several different types. Linear features were noted that are
thought to consist mostly of pipelines and cables. Individual targets are believed to generally represent
stand-alone features, such as mooring blocks, anchors, and miscellaneous dropped objects. Groups of
targets clustered together are thought to generally represent structures or the remnants of structures, such
as existing or remnant piers, pilings, and bulkheads, modern vessels debris, or engineering structures such
as submerged water intakes or waste outfalls.

The Geophysical Target Summary Plan Maps (Figures A-4 through A-6 in Appendix A of the referenced
report) present the data interpreted from all three instruments on one plan. At locations where objects
identified as either side scan or sub-bottom targets line up with magnetic targets, there is a high likelihood
that the object s of a cultural nature and is metallic or contains at least some metallic parts. Significant
exceptions to this assumption are areas where shallow bedrock may be present, or where the bedrock
appears to be relatively close to the harbor bottom. In these areas, such as those noted in the southeast
portion of the Outer Harbor survey area, a broad magnetic “high” appears coincident with near harbor
bottom surface anomalies on the sub-bottom records. The other areas with elevated magnetic readings in
the Inner Harbor are not as pronounced, but might also be due to relatively shallow bedrock. The Upper
Harbor contains two areas where the magnetic data suggests bedrock may be relatively shallow (orange
colored areas on Figure A-7 of the Report of Marine Geophysical Surveys: Side Scan Sonar, Sub-bottom
Profiler, and Magnetics (Foster Wheeler, 2001c): a small area to the north in the vicinity of magnetic
target 39 and a large area in the southern portion of the Upper Harbor. There are two regions
(orange-colored areas on Figure A-8 of the referenced report) of potentially shallow bedrock in the Lower
Harbor; both are on the Fairhaven side of the harbor. One is east of Pope’s Island, and the other 1s
northeast of the proposed CDF D.
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A summary table of all targets identified from the side scan data is presented as Table A-1 in Appendix A
of this report. The table presents the anomaly number (which matches the target numbers presented in the
Geophysical Target Summary Plan Maps in Figures A-4 through A-6 of the referenced report), the x and
y location of the object, and a brief description of the nature of the object as interpreted by a geophysicist.
For the x and y locations of targets identified from the magnetic and sub-bottom data, see Tables 5.2 and
5.3 of the Report of Marine Geophysical Surveys: Side Scan Sonar, Sub-bottom Profiler, and Magnetics
(Foster Wheeler, 2001¢).

An analysis of the sub-bottom data was also carried out in an attempt to determine if the data quality was
sufficient in depth to enable the mapping of the bedrock surface over the extent of the surveyed area.
While the bedrock surface was identifiable on many of the sub-bottom profiler records, the presence of
biogenic gas in some of the harbor sediments impeded signal penetration, and therefore data interpretation
was hampered over some of the more critical portions of the areas of interest. As a result, a second
subsequent two-phase investigation was undertaken utilizing seismic reflection and seismic refraction
geophysical techniques, which yielded much better bedrock surface results. The two-phase study (Phase [
and Phase II) is summarized in the following section and in detail in the report entitled Report of Marine
Geophysical Surveys: Phase I Uniboom & Seismic Refraction, and Phase [I Seismic Refraction (Foster
Wheeler, 2001j).

3.9.3  Seismic Reflection and Seismic Refraction Investigations
3.93.1 Methods

The objective of the marine geophysical investigations detailed in the Report of Marine Geophysical
Surveys: Phase I Uniboom & Seismic Refraction, and Phase I Seismic Refraction (Foster
Wheeler, 2001j) was to detect and map the surface of the bedrock beneath the harbor bottom along survey
lines within the proposed CDF D. The work conducted as part of Phase [ was completed during the
summer of 1999 and entailed Uniboom Seismic Sub-bottom Profiling (Uniboom) and Seismic Refraction
surveying. Upon evaluation of the geotechnical boring and geophysical information obtained during the
Phase [ work, the team designing CDF D determined that the overall alignment of the CDF walls would
need to be modified. Because additional information conceming the topology and character of the
bedrock would be needed for this modification, a Phase II Seismic Refraction program was developed and
completed.

3.9.3.1.1 Seismic Reflection

Both the Uniboom and Seismic Refraction marine surveys were conducted from survey vessels outfitted
with the necessary equipment for high quality data collection. The Uniboom 1s a single channel analog
scismic reflection system, which was used to create images of the sub-bottom beneath the harbor by
discriminating between layers based on how reflective they are to sound waves. Uniboom data collection
was performed from a survey vessel outfitted with the Uniboom and DGPS, so that positioning
information could be determined by matching the event stamp on the Uniboom data printout at regular
intervals with that in the HyPak DGPS files.

Uniboom marine geophysical data for the Phase I survey was collected from an area encompassing the
proposed CDF D configuration that measured approximately 2 000 feet (north-south) by 1,000 feet (east-
west). The track-line spacing for the Uniboom survey was approximately 50 feet and approximately
30 lines were surveyed with the Uniboom equipment, for a total of about 12 line-miles of data collection.
The locations of the Uniboom survey lines are shown in Figure A-1 in Appendix A of the Report of
Marine Geophysical Surveys: Phase I Uniboom and Seismic Refraction and Phase Il Seismic Refraction
(Foster Wheeler, 2001j).
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39.3.1.2 Seismic Refraction

Seismic Refraction surveying was used to locate layers in the subsurface having different seismic
velocities [e.g., sediment (low relative seismic velocity) vs. bedrock (fast relative seismic velocity)]. The
geophysical instrumentation used for seismic refraction was integrated with a DGPS for accurate location
referencing information. The Phase [ survey consisted of 13 seismic refraction spreads, each spread
consisting of 24 hydrophone receivers (24 channels) with a nominal hydrophone spacing of 20 feet.
Thus, each spread measured approximately 460 feet in length. Seismic energy was initiated for a total of
four shots per seismic spread. The 13 survey lines in the CDF D area (all in the upper portion of the
Lower Harbor) were located as follows:

¢ 4 survey spreads along the outermost edge of the eastern CDF wall;

¢ 4 survey spreads along the innermost edge of the eastern CDF wall;

* 2 survey spreads near the north edge of the northern CDF wall;

* | survey spread along the southernmost edge of the northern CDF;

e | survey spread along the northernmost edge of the southern CDF wall; and

e 1 survey spread along the southernmost edge of the southern CDF wall.

The Phase II survey consisted of 11 spreads having 48 channels with a nominal hydrophone spacing of
20 feet, with each spread measuring approximately 940 feet in length. Seismic energy was initiated for a
total of seven shots per seismic spread. The 11 survey lines in the CDF D area were located as follows:

s 2 survey spreads along the outermost edge of the re-aligned eastern CDF wall,
¢ 2 survey spreads along the innermost edge of the re-aligned eastern CDF wall; and

¢ 7 east-west survey spreads crossing the re-aligned eastern CDF wall.

The locations of both Phases I and II Seismic Refraction survey spreads are shown in Figure 2 of Foster
Wheeler 20011.

39.3.2 Results
3.9.3.2.1 Seismic Reflection

Reproductions of the Uniboom records from the marine geophysical survey of Area D, which depict the
acoustic response of the subsurface to the output signal generated by the instrument, are included in
Appendix A of the Report of Marine Geophysical Surveys: Phase [ Uniboom and Seismic Refraction and
Phase Il Seismic Refraction (Foster Wheeler, 2001j). In general, the results of the Uniboom survey show
that the Uniboom records are characterized by poor signal penetration. This is presumably due to
elevated amounts of biogenic “gas,” which inhibits the transmission of acoustic energy into the
subsurface, in the sediments. The records from the survey in general have solid acoustic returns from the
upper couple of feet of sediment (above the “gas”), followed by poor or no returns from the deeper
sediments. The signal penetration does improve somewhat in areas east of the CDF location, nearer to the
Fairhaven shoreline, presumably because there is less biogenic “gas” in the sediments there.
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As a result, most of the Uniboom survey data lines collected on the New Bedford side of the harbor
(in the CDF D area) yielded little useful information concerning the sub-bottom below the surficial few
feet. Toward the Fairhaven side of the harbor, where the penetration was slightly better, some of the
Uniboom records yielded a small amount of interpretable sub-bottom data. In most cases, however, this
data was spotty and not particularly useful in determining the bedrock profile. The data profiles in
Appendix A of the referenced report that were considered interpretable contain the interpretations that
were considered reasonable given the data. On a few of the records where data at depth was interpretable,
the later returns on the records are depicted as a layer surface at depth. In general, the layer was
designated as either possible bedrock surface or potentially a former erosional (soil) surface. This is
because, even for the records that contained interpretable sub-bottom returns, the returns were not strong
enough to enable the interpreter to differentiate a bedrock surface signature from those of a possible relict
or former (for instance, post-glacial) erosional soil surface.

Because of the relative uncertainties assoctated with the Uniboom data, the decision was made to conduct
a Seismic Refraction survey of the CDF D area. The results of that survey were significantly more
definitive than those of the Uniboom survey, and the resuits of that survey are included in the following
section. The interpretable portions of the Uniboom data were compared with the results from the Seismic
Refraction survey to verify that the Refraction interpretations were consistent with all available data
concerning the harbor sub-bottom.

3.9.3.2.2 Seismic Refraction

After completion of the data gathering for the year 2000 Seismic Refraction program, all of the
geophysical data collected for both Phase I and Phase II geophysical investigations were combined and
reprocessed in order to present a single unified interpretation of the all the data. The Seismic Refraction
survey was significantly more successful in profiling bedrock characteristics at the site, particularly in the
area of critical interest along the CDF alignment. The final results of the combined seismic program also
indicate that the Phase Il seismic data filled in several critical data gaps.

Profiles generated from the data using the subsurface modeling software packages SIP2 and SeisOpt
indicate that the bedrock character in the area of interest is urregular, marked by undulations of the
bedrock surface. The “highs” on the bedrock surface elevation, NGVD (29), noted in the harbor portions
of the CDF are in the range of -40 fcct (-43.1 feet on Line 11). The “lows” in the bedrock topography
noted from the data within the old CDF alignment area are in the -70-foot range, NGVD (29) (-74 feet on
Line 6, 18 feet shallower than the Phase [ interpretation). The “lows” in the bedrock topography noted
from the data within the new CDF alignment area are in the high -60s, NGVD (29) (-69 feet on Line 23).
The two maximum elevation changes within the CDF alignment are a 15-foot elevation change over
50 feet between Lines 20 and 21, and a 16-foot change over 40 feet between Lines 4 and 5 (see Figure 5
of Foster Wheeler, 2001j).

The shallowest bedrock encountered in the seismic data was -33.5 feet on Line 24 at the eastern end of the
line. This is within approximately 500 feet of where bedrock outcrops on Marsh Island. The deepest
bedrock, at -92.4 feet, 1s found on Line 14 in the west central part of the line. This deep spot is in the
centerline of the probable relict bedrock channel delineated n Figure 9 of Foster Wheeler, 2001j. This
elevation difference, from deepest to shallowest bedrock, occurs over a distance of approximately
730 feet. The results of the seismic refraction portion of this program are conveyed in the cross sections
and surface maps of Figures 3 through 5 of the referenced report.

The Phase Il seismic data was also very useful in clanfying the locations and orientations of the Low
Velocity Zones (LLVZs) detected at the site. These anomalies in the data occur at locations where the
velocity of the energy wave traveling through the bedrock matenial 1s reduced, usually because the
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bedrock is fractured or severely weathered in that zone. Correlation of the LVZs detected in the data with
low RQD information from the boring program resulted in a composite interpretation that suggested the
locations of several fracture and fault zones within the study area (see Figure 9 in Foster Wheeler, 2001j).
While the presence of LVZs in the seismic data may indicate faulting or fracturing in the bedrock, High
Velocity Zones (HVZs) noted in the seismic data at several locations in the sediment above the bedrock
surface probably indicate areas where boulders or dense till materials may exist. It appears that such a
phenomenon may be occurring in the northeastern corner of the CDF along Seismic Line 5, where boring
information and seismic information are not consistent. It is likely that the boring encountered highly
brecciated and weathered rock or boulders, whereas the seismic data denotes the “fresher” bedrock
surface. The HVZs in the overburden are shown in the plan view on Figure 9 of the referenced report.

3.10 Sampling Results from Previous Dredging and Excavation Activities

This section summarizes the sediment sampling conducted during four prior dredging and excavation
activities in New Bedford Harbor:

e New Bedford Harbor Superfund Pilot Study (1988-1989);
o Hot Spot Dredging (1995);

e Pre-Design Field Test (2000); and

e Early Action Removal Action (2001).

The summary for each effort focuses on identifying the type of sediment sampling performed (i.e., core or
grab sampling), the depth of the post-dredging surficial sediment layer sampled, and the characteristic
density of the samples collected.

3.10.1 New Bedtord Harbor Superfund Pilot Study

A pilot scale field test was performed in the Upper Acushnet River Estuary from May 1988 to February
1989 (USACE, 1990). The pilot study area was broken into two dredging areas within the Coffin Street
Cove located 2,000 feet north of the Coggeshall Street Bridge on the New Bedford side of the Acushnet
River. Dredging Area 1 was a square measuring 250 feet on a side (1.43 acres), while Dredging Area 2
was a square measuring 180 feet on a side (0.75 acres). This field test was performed to determine if
contaminated sediments could be removed by conventional or specially designed dredging equipment
without causing unacceptable releases and mobilization of contaminants. The techniques of three
hydraulic pipeline dredges (cutterhead, horizontal auger, and Matchbox) were evaluated. Ten-thousand
cubic yards of sediment were removed from the harbor, of which 2,900 cubic yards were contaminated.

The cutterhead dredge made one pass over Dredging Area 1 and removed a layer of sediment that
averaged 1.5 feet thick. Thirty-two sediment cores were taken in Dredging Area | from the top 3 inches
of the newly exposed sediment. These 32 cores were composited into 8 samples for analysis. PCB
concentrations ranged from 8.2 to 189 ppm, with an average of §0.5 ppm. The post-dredging sediment
sampling was conducted with a coverage of approximately 16 samples per acre, or the equivalent of one
sample being taken per grid assuming a regular grid network with grids approximately 51 feet on a side
(see Table 3-1). The characteristic width of cut was 60 feet. In Dredging Area 2, the cutterhead made two
passes over the area and removed a 1. 1-foot layer of sediment on average. On the second pass, the dredge
was positioned to remove only the surface layer of sediment. In Dredging Area 2, 16 sediment cores were
taken from the top 3 inches of the newly exposed sediment. These 16 cores were composited into
4 samples for analysis. PCB concentrations ranged from 0.5 to 153 ppm, with an average of 8.6 ppm.
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The Matchbox dredge made two passes over Dredging Area 2, removing 6 inches per swing with
2 swings per pass. This resulted in the removal of a sediment layer of 1.5 feet average thickness. Sixteen
sediment cores were taken in Dredging Area 2 from the top 3 inches of the newly exposed sediment.
These 16 cores were composited into 4 samples for analysis. PCB concentrations ranged from 3 to
9.6 ppm, with an average of 5.4 ppm. The post-dredging sediment sampling was conducted with a
coverage of approximately 29 samples per acre, or the equivalent of one sample being taken per grid
assuming a regular grid network with grids approximately 39 feet on a side (see Table 3-1). The
characteristic width of cut was 60 feet. Numerous mechanical problems were encountered in Dredging
Area 1 and contaminant removal was not evaluated.

The Mudcat (Ellicott SP-915) horizontal auger dredge made 4 passes over both Dredging Areas | and 2.
This resulted in the removal of an average 1.0-foot layer of sediment in Dredging Area 1 and a 1.2-feet
layer of sediment in Dredging Area 2. The residual PCB concentration in the sediment in Dredging
Area 1 averaged 66.4 ppm. The post-dredging sediment sampling was conducted with a coverage of
approximately 20 samples per acre, or the equivalent of one sample being taken per grid assuming a
regular grid network with grids approximately 46 feet on a side (see Table 3-1). The characteristic width
of cut was 9 feet.

A sampling device was installed on cach dredgehead and surface water sampling was conducted while the
dredges operated to determine the degree of sediment resuspension and contaminant release from each of
these dredges. These water samples were analyzed for total suspended solids. This data was used
together with the dredge’s swing speed and water depth to estimate the sediment suspension rate. The
cutterhead dredge proved to be the most effective at minimizing resuspension, while the Mudcat dredge
was the least effective, as shown in Table 3-2.

Table 3-1. Summary of Post-Dredging Sampling during Past Dredging Activities

Type of Post-
Dredging Depth of Post- Effective Square
Prior New Bedford Sediment Dredging Characteristic Density | Sampling Grid
Harbor Dredging Sampling Sediment of Samples Collected Spacing
Activity Performed Sampled {samples/acre) (feet)
New Bedford Harbor Superfund Pilot Study (1988/1989)
- Cutterhead - Core 0 to 3 inches 16 51
Dredging Area |
- Matchbox - Core 0 to 3 inches 29 39
Dredging Area 2
- Mudcat - Dredging Core 0 to 3 inches 20 46
Area |
Hot Spot Dredging None --- --- ---
Report {1993]
Pre-Design Field Test Core I-foot intervals 33 36
{2000] Grab 010 0.8 in. Not Applicable Not Applicable
Early Action Grab 0 to 12 inches 28 40
Removal Area [2001] (1 sample 12 to
24 inches)
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Table 3-2. Comparison of Sediment Resuspension Rates Measured for Each Tested Dredge
During the New Bedford Harbor Superfund Pilot Study

Range of Average
Dredge Type Resuspension Rates (grams/sec)
Cutterhead 8.5 -60.5
Matchbox 26.2-78.4
Horizontal Auger 187 — 690

The sediment and contaminant transport was evaluated for each of the dredges by establishing 15 stations
around each of the dredge work areas. These stations were sampled to detect if there was a plume of
suspended material moving away from the point of dredging. Samples were taken hourly from each of
these stations, around each of the dredges, and composited. These composited samples were then
analyzed for PCBs and metals. A well-defined plume of suspended material never developed around any
of the dredges. The results of all three dredges indicated that the sediment and contaminant movement
away from the point of dredging was limited.

3.10.2 Hot Spot Dredging Report

The hot spot sediments were located in a shallow tidal estuarine area where the Acushnet River merges
with upper New Bedford Harbor (USEPA et al, 1997). Dredging of these hot spot sediments took place
between April 1994 and September 1995. Approximately 14,000 cubic yards of sediments were dredged
and placed in an interim CDF.

In order to verify that the dredging operations did not present undue risks to human health or the
environment, extensive air and surface water quality monitoring was performed throughout the duration
of the dredging. Water quality monitoring was performed at station NBH-2, a 5-point sampling array
located at the Coggeshali Street Bridge. This location was chosen to monitor the migration of
contaminants since one of the objectives of the hot spot dredging was to avoid the transport of
contaminated sediment from the Upper Harbor to the Lower Harbor. Water samples were taken at
13 separate locations at the multi-point station NBH-2 (5 locations within NBH-2 were sampled at
multiple depths), at each 6-inch rise or fall in the tidal fluctuation. The samples were composited to form
one sample for the ebb tide and one sample for the flood tide and were analyzed for PCBs and metals.
Based on the results of the hot spot water quality data, there was ninimal net transport of PCBs during
the dredging. This analysis was used to develop a maximum cumulative transport (MCT) criterion value.
The mass of PCBs transported out of the Upper Harbor during this time period was significantly less than
the amount considered sufficient to require additional remediation in the Lower Harbor (USEPA et al,
1997). Sampling of biota to determine the degree of contaminant uptake and toxicity tests also was
performed (USEPA et al, 1997).

An air monitoring program also was designed and implemented to monitor the potential impacts of the
hot spot remedial activities on the air quality. Previous studies had indicated locally elevated airborne
PCB levels around the hot spot area (NUS Corporation, 1986). To monitor the air quality, 16 stations
were placed around the harbor 6 feet above ground (with the exception of 2 stations that were 10 feet
above ground). The locations of these stations reflected the predominant southwesterly wind direction
during the summer, when higher PCB volatilization is expected. Due to the high degree of public concern
about the dredging operations, airborne PCB data was made available to the public on a quick tumaround
basis. The air stations sampled the air around either the interim CDF (the Sawyer Street CDF) or the area
where the dredging activity was occurring. The monitored air concentrations were compared to a tiered
series of action levels that were established to manage the potential air impacts.
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The discharge of treated water from the interim CDF was measured and tracked relative to established
discharge limits for certain metals and PCBs

No post-dredging sediment sampling was conducted as part of the hot spot removal effort.

3.10.3 Pre-Design Field Test

Details of the sampling effort during the Pre-Design Field Test (PDFT) are described in Section 3.11 and
in the Final PDFT Dredge Technology Evaluation Report (Foster Wheeler, 2001¢).

3.10.4 Early Action Removal Area Activities

Between March and April of 2001, seduments were excavated from a residential area in the far Upper
Harbor near Main Street in Achushnet. This area, called the Early Action Removal Area, was
approximately 0.7 acres in size, and was excavated and backfilled with imported clean fill. Sediment
sampling was performed two weeks later as part of a long-term sampling program designed to monitor the
PCB concentrations in the sediments that wash into this area during the next 2 years. The residences
located on the properties that make up this area are relatively close to the Acushnet River and exposed
sediment, and the population potentially exposed to the sediments includes young children (ages 0-6) due
to the proximity of a nearby daycare center.  Given these potential exposure conditions, the residential
cleanup goal of 1 ppm PCBs was applied as the target cleanup goal.

Twenty locations (identified as sampling locations EAC-1 to EAC-20) were established on a grid
approximately 50 feet apart over the area that was excavated and backfilled. Surface soil/sediment grab
samples (in the depth range of 0 to 1 foot) were collected at these locations. Two samples were taken at
depths of 0 to 1 foot and 1 to 2 feet in one location (EAC-30), in an area that was not backfilled. The
sample taken from 0 to | foot exceeded the cleanup goal of 1 ppm. Therefore, three more samples were
taken around this sample (EAC-30N, EAC-30E, and EAC-30S). In addition, the owner of this property
had previously used soil from the banks of the River as fill for the front yard and garden. Therefore, six
additional soil samples were taken in the garden (EACG-01 through EACG-06) and three additional
samples were collected in the front yard (EACF-01 through EACFEF-03) at depths of 0 to 1 foot below the
ground surface. Each set of samples, both front yard and garden, were composited separately before
being sent offsite for analysis of PCBs. The post-dredge sediment sampling was conducted with a
coverage of approximately 28 samples per acre, or the equivalent of one sample being taken per grid
assuming a regular grid network with grids approximately 40 feet on a side (see Table 3-1).

3.11  Pre-Design Field Test

The following sections summarize the findings of the August 2000 PDFT, as reported in the Final PDFT
Technology Evaluation Report (Foster Wheeler, 2001¢). Note that recommendations made in the PDFT
Report will not necessarily be used in the final design.

3.11.1 Introduction

The PDFT was 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 altemnative hydraulic dredging systems used at the site in 1989 for a Pilot Dredging
Study, and in 1995 for hot spot dredging. However, changes in dredge technology over the past several
years makes it likely that newer technology could improve dredge production and other performance
values over previous estimates. The PDFT demonstrated and recorded performance data including dredge
production, accuracy, slurry solids concentration, and air and water quality impacts. To reflect full-scale
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remediation activities to the greatest extent possible, the PDFT was conducted over a 100-foot by
550-foot area in the New Bedford Upper Harbor.

3.11.2 Objectives

Several performance parameters were measured to evaluate the performance improvements of a state-of-
the-art environmental dredge technology over conventional dredge technology previously used at the site:

¢ Horizontal and vertical dredging accuracy;

» Potential impacts to water quality;

e Potential impacts to air quality;

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

o Percent solids concentrations in the dredged slurry and slurry pumping capabilities; and

e 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 flocculants 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.

3.11.3 Dredge Technology Selection

Over sixty dredge technologies available in the United States and interationally 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:

e The Bean Technical Excavation Corporation (Bean TEC) Bonacavor;

¢ The Normrock Industries Amphibex; and

e  The Ellicott International Series 370 hydraulic cutterhead dredge.

Because the Normrock Industries Amphibex is built on a foreign hull and prohibited from operating in
navigable waters of the U.S. under the Jones Act, and because adequate performance data was already
available for the Ellicott 370 hydraulic cutterhead dredge, the PDFT only evaluated a specialized
mechanical excavator using hydraulic transport system (MEHT) developed by Bean Environmental LLC
(BELLC).

Foster Wheeler subcontracted BELLC for the delivery and demonstration of the MEHT. The MEHT
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 dredged slurry effluent. The dredging
system delivered to the site for the PDFT included a portable, shallow draft barge platform, a honizontal
profiling grab bucket (HPGY), a crane monitoring system, the Bean patented slurry processing unit (SPU),
and a water recirculation system.
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3.11.4 Dredge Performance Tests
The dredge performance tests evaluated three areas:

1. Dredge performance at removing PCBs:

e Dredge production over a range of conditions

e Dredging accuracy

Solids concentration of the dredged slurry

Recirculation system effectiveness

e PCB removal efticiency (before and after sediment sampling);

2. Water Quality impacts within the Upper Harbor caused by dredging operations; and
3. Air Quality impacts at the point of dredging and at the Sawyer Street CDF.
3.11.4.1 Dredge Production

Dredge production monitoring was performed during dredging operations in the PDFT test area.
Dredging was performed to obtain represcntative 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 slurry 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 feet. and 2.0 feet.

Slurry 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 1s believed that by optimizing the debris management system, slurry production will match, or exceed
that of the excavator production for full-scale remediation.

3.11.4.2 Vertical Dredging Accuracy

Comparison of the PDFT post-dredge survey with the target depths indicated that 95 percent of the test
area was dredged to within 6 inches of the target depth, and 90 percent of the test arca was dredged to
within 4 inches. Most of the points that deviate more than 6 inches are in the slope area, to the north and
south of the test area.

3.11.4.3 Solids Concentration of Dredged Slurry

Average sustained solids concentration values recorded by the SPU system over sustained dredging
periods ranged from 13.3 percent to 16.3 percent solids by weight. These concentrations were achieved
in dredge areas having in situ sediments with average solids concentrations of 32 percent to 43 percent
solids by weight. The solids concentration values attained by the MEHT dredge were affected by debris
clogging. Higher solids concentrations may be attainable with an improved debris separation system.
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3.11.4.4 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 effective in essentially
creating a closed loop system, whereby the only water added to the process was that entrained in the
dredge bucket. This water addition amounts to approximately 40 percent of the in situ volume. The
water was recycled back to the dredge for use as make up water for the slurry 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 slurry. The recirculation system operated without any significant problems, and
confirmed the feasibility of using such a system on the full-scale remediation.

3.11.4.5 PCB Removal Efficiency

The evaluation of the dredge efficiency at PCB removal included two components. The first was to
evaluate the dredge’s ability to remove contaminated sediment to a given depth horizon relative to the
dredging plan. Comparison of the neat line dredge volume with the actual volume dredged yielded an
overdredging value of 16 percent, with vertical accuracy of /- 4 inches relative to achieving the intended
horizon. Comparison of pre- and post- dredging sediment PCB concentrations revealed that 97 percent of
the PCB mass was removed over the dredged area.

The second component 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 average sediment PCB concentration (upper one foot) was
reduced from 857 ppm to 29 ppm over the dredged area. This met the cleanup criteria of 50 ppm for the
Lower Harbor and approached the criteria of 10 ppm for the Upper Harbor. A similar reduction in
sediment concentration was observed for the area dredged to planned depth and the area dredged to depth
based on the visual method.

The PCB mass remaining after dredging appeared to reside entirely in a thin surface veneer and was
attnbuted 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 mobuilized during support vessel operations, and general transport related to tides
and meteorological events.

Based on experiences during the PDFT, it was determined that remedial dredging to 10 ppm would
require the use of modified operational procedures and project design. During full scale operations,
development of a dredging plan and sequencing that proceeds from upslope to downslope and with an
understanding of the site current and tidal regime would be made to address some of the recontamination
effects due to sloughing. Additionally, dredging operational approaches including return sweeps, tighter
overlap of bucket grabs, and slower retrieval of final bucket grab may 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 modity dredging techniques
to obtain a bottom that met the cleanup criteria. Section 5.6 of this report addresses confirmation
sampling; dredge sequencing is discussed in Section 5.1.
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3.11.4.6 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 USEPA, USACE, and ENSR.

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

e Predictive modeling to aid m 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 scdiment 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: :

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

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

e 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.

3.11.4.7 Air Sampling and Analysis

Flux chamber samples and ambtent 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 WES for emissions
measurements.

PDFT flux chamber sampling provided useful data for evaluating relative emissions from various sources.
Some key findings are summarized as follows:
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¢ 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.

o 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.

e 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.

e 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.

s 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.

e 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.

3.11.4.8 Comparison with Baseline Dredge Technology

The Ellicott 370 HP Dragon Series 10-inch (discharge) hydraulic cutterhead dredge, used on both the
Pilot Dredging Study in 1989 and the Hot Spot Dredging event in 1995, had been established as the
baseline for the Upper Harbor site in terms of dredge efficiency and performance. Prior studies had
excluded mechanical dredging techniques for use on these two events due primarily to the inefficiency of
barge transport to the disposal facility in shallow operating depths, the perception that a hydraulic system
left a more uniform bottom surface and concern over resuspension of contaminated sediments.

The key performance areas were compared for the Pilot Dredging, Hot Spot Dredging, and PDFT events.
These three dredging performance evaluations were conducted across different test areas with different
chemical and physical conditions and performance testing/cleanup objectives. Despite the different
conditions, the PDFT demonstrated that the MEHT attained dredge performance values exceeding that of
the baseline dredge. In particular, baseline dredging accuracy, dredging production, and solids
concentration of the dredged slurry were exceeded by the MEHT. For both the baseline dredge
technology (hydraulic cutterhead) and the MEHT, 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.
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3.11.5 Pre-Design Field Test Conclusions

The MEHT demonstrated dredge performance values exceeding those previously 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 cleanup goals established
for Upper New Bedford 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 results of the study, the PDFT Technology Evaluation Report recommended
consideration of the dredge performance design values in Table 3-3 for full-scale remediation activities.

Table 3-3. PDFT Recommended Design Values

Dredge Performance Parameter Recommended Design Value
Dredging Production, Water Depths greater than 4 feet. ! 95 cy/hr
Dredging Production, Water Depths between 2 feet and 4 feet ' 35 cy/hr
Dredging Accuracy, Vertical Plane, to Design Depth + 0 inches to - 4 inches
Dredging Accuracy, Horizontal +/- 1.5 feet ]
Average Solids Concentration of Dredged Slurry * 10% to 20% solids by wt
Use of Recirculation System for reuse of Dredged Effluent Water from CDF Recommended
Notes: ' Based on minimum of 10 hr operating day

2 Will vary depending on in siru density of dredged sediment

Water quality monitoring revealed a hmited impact on the water column from the actual dredging in
terms of both PCBs and suspended solids. The detected increases of these parameters were within the
range of fluctuations normally found in the Upper 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 the CDF was a more significant PCB emissions source than
the dredging platform.

3.12  Dredge and Excavation Technology Review

The following sections provide a brief summary of the Drafi Dredge and Excavation Technology
Assessment submitted to USACE for review in October 2001 (Appendix F). The Dredge and Excavation
Technology Assessment 1s the fourth in a senes of studies. The Phase | work was presented in the New
Bedford Harbor Cleanup Dredge Technology Review (Foster Wheeler, 1999a). Phase 2 was presented in
the Draft Report — Evaluation of Dredge Technologies, Phase 2 — Detailed Evaluation (Foster Wheeler,
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1999b). As a result of the findings from the Phase 2 process, the PDFT was performed in the summer of
2000, which resulted in the preparation of a third report entitled Final Pre-Design Field Test, Dredge
Technology Evaluation Report (Foster Wheeler, 2001¢).

The fourth evaluation, included in Appendix F, was performed to collect additional data on dredging and
excavation systems that will perform well in shallow, intertidal, and vegetated zones. In combination, the
four evaluations provide design criteria and performance input to preparing the dredging and excavation
design analyses.

3.12.1 Conclustons

3.12.1.1 Dredging

Working examples of suitable systems for dredging in shallow water that will meet all of the
environmental and production criteria are very limited. Of the systems evaluated, only three are
considered feasible. First is the Amphibex and second is a shallow water system conceptually offered by
Bean Dredging. However, the Dry Dredge may have a place on the project if certain limitations are
recognized and the recommendations made below are followed.

The Amphibex has demonstrated in recent projects that it has the capability to operate and dredge in
shallow water and mud flats. However, as identified in the 1999 and 2000 studies, due to its intermittent
to nearly continuous contact with the bottom, it has the potential to cause unacceptable levels of
resuspension of contaminated sediment. Further, the Amphibex does not have a proven dredge matenal
transport system that can be included on the dredge plant to create and discharge high density slurry
similar to the MEHT system.

Bean Dredging has proposed a shallow water system that has not yet been built or tested. The recent
success with the MEHT dredge system in the PDFT suggests that such a system could be developed.

3.12.1.2 Excavation

A pumping system mounted on tracked or wheeled equipment that is capable of traversing the marsh and
tidal flats is acceptable for use on the project. This pumping system may be either a closed loop slurry
system or a one-way positive displacement pump system for the “dry dredge” equipment. Selection
would probably be driven by cost considerations over other, more traditional methods.

We anticipate that any machine working at its maximum depth will be less efficient than when operating
in more shallow water. Production rates stated by the manufacturer are considered burst maximum
capacities and long term averages will range between 40 percent and 60 percent of these values,
depending on soil conditions and debris.

As an add-on product for different types of excavation products, barriers are an option to create a non-
mixing zone. Barriers such as dikes, AquaBarriers, PORTADAMs, and sheet pile walls were analyzed to
determine which was the most viable solution. The preferred type of barrier will be left to the discretion
of the bidders and as constrained by appropriate controls set for in the specifications.

3.12.2 Recommendations
This analysis focused on identifying appropriate equipment to dredge or excavate shallow subtidal,

mudflats and vegetated areas above the Coggeshall Street Bridge. The area of concern encompasses a
total of approximately 255 acres, which includes 193 acres of subtidal and mudflats and approximately
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62 acres of vegetated areas. Nearly all of the equipment evaluated, in conjunction with operational
limitations, met the eight basic criteria for successful dredging and excavation and can be effectively used
to accomplish the dredging or excavation in the shallow subtidal, mudflat and vegetated areas as defined

above.

The following summarizes the equipment and techniques that are recommended to perform the cleanup of
the Upper Harbor.

-3.12.2.1 Dredge Equipment

A floating MEHT-style plant reflecting the development for the PDFT can be constructed to draw
2.5 feet. Such a plant would be able to ground at low tides, use a long reach excavator, and take
advantage of the required cleanup dredging to create added working depth. The system, when making a
1-foot cut, would be operational during approximately 95 percent of all tide heights when the existing
bottom elevation was at or below -2.44 feet NGVD (29). Approximately 102 of the total of 193 acres of
the subtidal and mudflat areas in the Upper Harbor are at or below -2.4 feet. NGVD (29). While the size
of the equipment on a MEHT plant will affect dredge production rates, the size and production rates
observed by the PDFT plant were deemed satisfactory to use in evaluating downstream processes. Any
additional cut such as 2 or 3 fect will allow the equipment to work into progressively shallower water on
all tides.

The floating plant could also operate for a portion of each day in shallower water. The amount of time
that it could work in shallower areas would be dependent on the pre-dredge bottom elevation and
thickness of the cut. During the upper half of the tide cycle, a dredge drawing 2.5 feet and making a
1-foot cut will be operational during 50 percent of all tides when the existing bottom elevation is -0.9 feet
NGVD (29) or deeper. The total accessible area would increase by 65 acres to 167 of the 192 acres of
subtidal area and mudflats. The floating plant as envisioned can thus reach to the edge of the vegetation
line along a majority of the shorelines. The exception would be the mudflats at the upper extreme of the
harbor and the slough in the lower section just north and east of the Coggeshall Bridge. As set forth in
the PDFT report, hourly production rates when working in shallower water are expected to be about half
of the 95 cy/hr rate, and the plant can only operate 12 to 14 hours a day. Thus, daily production rates
would decrease and per-yard costs would rise by a factor of 2.5 to 3 times.

Assuming the plant will be mounted with a long reach excavator arm and using recycled water for slurry
processing, the floating plant could continue to work even on the lower half of the tidal cycle for a period
while aground. Controls on when grounding would be acceptable are included in this report.

The floating plant drawing 2.5 feet and making a 1-foot cut will be operational for short periods
(2 to 3 hours) at the top of the tide cycle when the existing bottom elevation is +1.0 foot NGVD (29), and
thus could work itself up to the edge of the vegetated area throughout the Upper Harbor. The use of an
MEHT-style dredge in this zone is considered possible; however, other equipment may be more suitable
and cost effective. It is recommended that the use of the MEHT plant working the higher tides be left to
the discretion of the contractor bidding the work.

In the upper mudflat zone (-0.9 to +1.0 foot NGVD [29]), the Amphibex and Dry DREdge are also
suitable for dredging. It is recommended that the use of the Amphibex or Dry DREdge in this zone be
left to the discretion of the contractor bidding the work.

Given the relatively small volume of material (30,000 to 50,000 cubic yards) that would be dredged from
the mudflats by any system such as Amphibex, Dry DREdge, or Marsh Buggy, it is feasible to consider
bidding the work for these areas as part of the bid for the subtidal areas. In this manner the Amphibex or
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Dry DREdge would be required to discharge to the MEHT acting as booster, thus removing the
requirement that the Amphibex have a separate booster system.

3.12.2.2 Excavation Equipment

Excavation of the mudflats is feasible with several types of land-based tracked and low ground pressure
equipment. The use of temporary dike structures such as steel sheet pile walls will be required to reduce
resuspension, and allow controlled excavation efforts to be less hindered by tidal activities.

It is recommended that the equipment selection and isolation in the vegetated areas and mudflats be left to
the discretion of the contractor bidding the work. It is further recommended that this zone be bid as part
of both the dredging work and excavation work and that the most cost-effective method be awarded.

As with the dredging equipment evaluation, the selection and use of specific equipment, isolation, and
transfer for disposal should be left to the discretion of the successful bidder, within the following
constraints:

1. Any excavation in the mudflats should be processed and sent has a high-density slurry via
pipeline to the dewatering facility. Generally, the higher the density of the slurry, the
more cost-effective the alternative; and

2. [solation of trucked sediments during transport is recommended but not required.
3.13  Comparison of Resuspension Rates
3.13.1 Introduction

In an effort to quantitatively assess resuspension rates of several types of dredge equipment, the New
Bedford Harbor Dredge Design team has researched the literature and made contacts with researchers for
sources of resuspension rate data from actual dredge operations. The results are presented in Appendix E.

Several reports were used to develop the conclusions and recommendations that are reached in this
section. These include the New Bedford Harbor Superfund Pilot Study (USACE, 1990), the Final Pre-
Design Field Test Dredge Technology Evaluation Report (Foster Wheeler, 2001¢), the Draft Evaluation
of Dredge Technologies Phase Two (Foster Wheeler, 1999b), and the Draft Dredge and Excavation
Technology Assessment (included as Appendix F). Two other reports, the Simple Approach to TSS Source
Strength Estimates (Hayes and Wu, 2001) and the Dredge Bucket Comparison Demonstration at Boston
Harbor (USACE, 2001) are also cited, as they provide methodologies for calculating resuspension from
TSS data.

Only the New Bedford Pilot Study reported a mass flux resuspension rate from a particular dredge type.
Generally, near and far field TSS concentrations were measured and reported to provide a means of
calculating resuspension rates and thus compare dredge types.

3.13.2 Dredge Types

Several dredge equipment types such as hydraulic and mechanical, as well as alternate dredging systems
such as cutterhead, horizontal auger, open clamshell, closed clamshell (Cable Arm) and tight clamshell (as
used in the PDFT), were evaluated. The following summarizes the equipment types and the associated
reports from where the data was obtained:
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e Hydraulic Cutterhead — New Bedford Harbor Superfund Pilot Study (USACE, 1990);
e Horizontal Auger — New Bedford Harbor Superfund Pilot Study (USACE, 1990);
e Tight Clamshell — Pre-Design Field Test (Foster Wheeler, 2001e);

¢ Open Clamshell and CableArm - Dredge Bucket Comparison Demonstration at Boston Harbor
(USACE, 2001); and

e Cable Arm - Puget Sound Naval Shipyard CERCLA and MCON Dredging (unpublished Foster
Wheeler, 2002).

3.13.3 Conclusions

The principal focus of these investigations was to compare the tight clamshell bucket used in the PDFT
against the hydraulic cutterhead used in the Pilot Study. This dredge type comparison is quantitative,
however the results must be qualified because direct comparison between projects is limited. The
reported TSS and the estimated resuspension rates are highly dependent on operational aspects and the
specifics of each project, such as equipment type, cutterhead rpm, swing rate, retrieval rate, bucket
condition (condition of seals), and environmental/soil conditions at each project location.

Near field data (at the point of dredging) for the hydraulic cutterhead in the Pilot Study and the closed
clamshell used in the PDFT report suggest that, on average, the TSS concentrations are nearly equal. It is
notable that the horizontal auger created significantly higher TSS values than either the cutterhead or
closed clamshell. In the Boston Harbor project, which used much larger equipment than that used at New
Bedford, TSS concentrations were significantly higher for an open clamshell than a closed clamshell.
Comparison of the near field TSS between equipment types used in New Bedford and Boston yields
inconclustve results.

Comparing far field data between the cutterhead dredge used in the Pilot Study and the closed clam in the
PDFT suggests there is no difference between the equipment types. However, there are differences when
comparing how the equipment is operated. As with the near field data, far field TSS was significantly
higher for an open clamshell than a closed clamshell. Comparison of the far field TSS between
equipment types used in New Bedford and Boston yields inconclusive results.

3.13.3.1 Water Treatment

In addition to the conclusions reached regarding resuspension rates, the comparison between the
cutterhead dredge and the closed clam must also consider carrier water introduced in the dredging process
and pumped to the dewatering facility. Tor a cutterhead dredge, operations that would minimize
resuspension, such as slower swing rate and slower cutterhead rpm, will reduce the solids concentration
of the slurry delivered to the dewatering site. For comparison, the average suspended solids concentration
delivered to the CDF during the Pilot Study was reported to be 37 grams per liter. For the PDFT, slurry
concentrations in the pipeline ranged from 120 to 144 grams per liter, and the slurry was created using
recycled water.

It is predicted that the actual solids concentration in the slurry while dredging would fall below the
concentration required for optimum performance by the dewatering facility (10 to 15 percent average, S to
20 percent range by weight).
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3.13.3.2 Contracting Process

To insure that resuspension is addressed in the contractor selection process, detailed information on the
type of dredge equipment that the contractor is proposing to perform the work with will be required.
Bidders may submit and bid the type of equipment they believe can best perform. The bidder must
specify the type of equipment, size, and operational procedures proposed to be used to meet the contract
performance criteria for resuspension. Water volume impacts of that equipment would then also be
evaluated.

3.13.3.3 Special Note on the Horizontal Auger

The only data identified for the horizontal auger equipment was from the New Bedford Harbor Pilot
Study, where it was found that the resuspension rates were markedly higher than other dredge types.
Some of this increase was due to the difficulties the dredge had with debris. Newer horizontal auger
models have been used on other projects and may have had better success and exhibited comparable
resuspension rates to the cutterhead and closed clamshell. Therefore, pending data acquisition and
resuspension rate analysis on recent projects, which can be assessed either before or during the contractor
selection process, the horizontal auger should not be excluded from consideration.

3.14  Air Modeling and Monitoring Results

The remediation of sediments at New Bedford Harbor involves disturbing sediments contaminated with
PCBs, exposing them to the open air for varying periods of time, and releasing vapor phase PCBs into the
atmosphere. The potential impacts to public health due to the incremental amount of volatile PCBs that
may be released during remediation were assessed and a cumulative exposure budgeting program was
developed as part of the Draft Final Development of PCB Air Action Levels for the Protection of the
Public (Foster Wheeler, 2001a). This effort was undertaken to provide a sound foundation for managing
the cleanup operation such that the long-term benefits of the remediation activities (in terms of reduced
public exposure) far outweigh any short duration impacts, and to ensure that any remediation-related
impacts are minimized and controlled to acceptable health-based levels.

An air monitoring plan will be developed for the current project design and will be available for review
during the procurement process.

3.15  Cultural Resources and Marine Investigations

Under the scope of work discussed in the original Firnal Dredging, Excavation, Restoration, and
Dewatering Design Work Plun (Foster Wheeler, 2001b) and subsequent modifications, several stages of
cultural resources investigations of various geographical areas in and around the harbor have been
performed. These studies are required to address issues and ensure compliance with the National Historic
Preservation Act of 1996, as amended and as prescribed in the CERCLA Compliance with Other Laws
Manual: Part II. Clean Air Act and Other Environmental Statutes and State Requirements (USEPA,
1989) and the CERCLA/SARA Environmental Review Manual (USEPA, 1988). The following is a
summary of the survey work completed by Foster Wheeler and subcontractor John Milner and Associates.

Studies conducted as of June 2001 include an archeological background study, an architectural survey,
and an underwater remote sensing survey. The archeological background study identified the eastern
intertidal area of the harbor as requiring further intensive archeological survey before remediation
construction activities could be conducted. Such studies were conducted on a small scale in the Early
Action areas, which required removal of sediments due to elevated levels of PCBs and the potential for
human exposure. In addition to the Early Action areas, a one-week pilot study program was conducted in
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a small area of the intertidal salt marsh in order to evaluate different methods for field work and to
provide input for the planning of intensive surveys in other intertidal areas.

Fieldwork for further studies has been completed and the results will be referenced as they become
available.

3.16 Water Quality and Ecological Monitoring Results

The sediments within the upper portions of the New Bedford Harbor estuary and wetland areas contain
extremely high levels of PCBs, which can have significant environmental impacts if released to the water
column in an uncontrolled manner. Over the course of the various dredging test programs described
above, extensive water quality monitoring was performed to determine the effectiveness of various dredge
plants in minimizing water quality impacts.

Water quality monitoring programs have been and will continue to be used during all intrusive activities
associated with remediation actions at New Bedford Harbor that have the potential to result in
unacceptable environmental impacts to the water column. They will also be used to limit the transport of
contaminants away from the areas of operation to other portions of the harbor. In addition, prior
experience has shown that dredge repositioning and support vessel activity have the potential to
significantly resuspend material and impact water quality.

3.17  Utility Locations
3.17.1 Upper Harbor

Section 3.3.4.2 summarizes known CSO locations in the Upper Harbor. Commonwealth Electric
Company has a high voltage power crossing in the Upper Harbor at the location shown on Figure 3-1.
This crossing was installed in 2001. The cables are in conduit encased in concrete. Details of the
installation are available. A number of abandoned submerged power lines lie immediately adjacent to the
new crossing. These will be removed prior to, or as part of, the cleanup action.

3.17.2 Lower Harbor and Outer Harbor
A “Cable and Pipeline Area” is delineated on the navigational charts immediately south of Popes and Fish
Islands. The location of this crossing is outside of areas presently designated for clean up. There are no

other known submerged crossings in the Lower or Outer Harbor.

Additional information on the power line crossing and other utilities will be described in the
specifications and shown on the design drawings.

3.18  Site Access
Information on existing site access, including barge-to-shore operations, navigation limitations, routes for

floating pipelines, and other constraints on locations for dredge/excavation equipment will be included as
it becomes available as well as described in the specitications and shown on the design drawings.
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4.0 BASIS OF DESIGN AND DESIGN CRITERIA
4.1 Basis of Design
4.1.1 Sediment Management Units

The excavation and dredging work at New Bedford will be performed over an area greater than 300 acres,
with varying physical and chemical conditions and over multiple years. In order to manage the design
and construction of this large project, the excavation and dredging areas are subdivided into MUs, each
approximately 5 acres in area. Sediment MUs are shown in Figure 4-1.

MUSs will be used throughout design, implementation and monitoring activities to evaluate and document
remedial action progress, confirmatory sampling, and ultimately long-term environmental monitoring.
The MUs will be used for items such as:

¢ Projecting annual remedial resource requirements;

e Improving accuracy of material balance calculations;

o Specifying sequence of removal,;

e Providing data to bidders on sediment types for each unit; and

¢ Monitoring remedial progress.

MUs will also be used as acceptance units for remediation subcontractors and for making partial
payments to subcontractors. Sediment chemical and physical data for each unit may be compiled from the
project databasc and GIS to provide unit-specific data. For example, within each unit the maximum,
minimum, and mean of PCB concentrations, organic content, water content, and percent clay and sand
may be calculated and made available to contractors and subcontractors in tabular and contour mapped
form.

During sediment removal, water quality, air quality, PCB levels in the newly exposed sediment surface,
and dredge accuracy will all be monitored and reported by excavatior/dredge unit. Material balances will
also be made for each management unit to support cost loading of the project schedule and to be utilized
as an earned value tool during remediation.

4.1.2 Dredge Volumes

Results from the chemical analyses of all of the sediment samples taken throughout the harbor were input
into a geostatistical analysis computer program. The program then determined the thickness of sediment
that would require removal to meet cleanup criteria. The program created a 25- by 25-foot grid system of
the harbor below Wood Street Bridge. Within each grid, the computer program identified a sediment
thickness (called Zstar or Z*) of material below the mudline to the target cleanup level. The cumulative
volume of material within each grid was then calculated. Since the dredge plan that will be developed
from the Zstar data will require areas to be dredged to a predetermined elevation, the program was also
used to calculate a dredge volume to the nearest half-foot increment below the neat line. The analysis
resulted in the following areas and volumes of material to be dredged from the Upper Harbor.

Table 4-1 summarizes the area and dredge volumes based on the Zstar geostatistical analysis.
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Table 4-1. Area and Volume Calculations by Domain for Zstar > or = 0.5
Domain ID | Description of Domain Total Area Total Area Theoretical Allowable Total Volume
Area (Square Feet) (Acres) Volume (cy) | Overdredge | (Cubic Yards)'
Volume (cy)

DOMAIN 1A |North of Wood Street 150,000 3.5 8,347 1,370 10,000

DOMAIN 1B {Upper Harbor 7,600,000 180 551,130 94,165 650,000

DOMAIN IC [Upper Harbor Wetlands 1,200,000 27 51,618 14,597 66,000

DOMAIN 2 |Lower Harbor (Coggeshall to 2,000,000 45 104,523 24,450 130,000
Route 6)

DOMAIN 3 |Lower Harbor (Route 6 1o 630,000 15 27,394 7,800 35,000
Hurricane Barmier)

DOMAIN4 {Outer Harbor (South of 39,000 0.9 1,346 486 1,800
Hurricane Barrier)

TOTAL 12,000,000 270 744,358 143,368 890,000

! Total volumes include overdredge of 4 inches.

4.1.3

This section provides details of the different sediment target cleanup levels that have been established for

Sediment Cleanup Levels

five areas of the New Bedford Harbor. These areas include:

e Subtidal areas in the Upper and Lower Harbor;

e Intertidal salt marshes;

e Residential areas;

e Beachcombing areas; and

e Intertidal mudflats.

Note that for the purpose of this chapter, the terminology “salt marshes” as used in the ROD will be
followed; however, these arcas are defined in the remainder of this report as vegetated areas.
marshes and vegetated areas are one and the same.

The review focuses on the:

e Underlying basis of cach target cleanup level (i.e., whether it was based on the protection of

human health or the environment);

e Numerical value of that target cleanup level;

e Depth of the surficial sediment layer that must meet the target cleanup level; and

e Mecasure of sediment quality that is to be compared to the ROD target cleanup level to judge

compliance.

A confirmatory sampling approach 1s being designed for the New Bedford Harbor remediation project to
ensure that the target cleanup levels defined in the ROD are achieved. Four different numerical target
cleanup levels were defined in the ROD for application to five distinct types of areas of the harbor. Each
level differs based upon the nature of the current or reasonably expected activities of the human and
ecological receptors in these areas and their locations within the harbor (USEPA, 1998). The ROD target

cleanup levels associated with each of the five area types are reviewed below.
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4.1.3.1 Subtidal Areas in the Upper and Lower Harbor

A baseline ecological risk assessment completed in 1990 (Ebasco, 1990) concluded that a 0.1 to 1 ppm
range of sediment PCB levels was determined to be protective of marine resources (USEPA, 1998) in the
harbor. Comparison of these criteria with current PCB levels showed large areas of the harbor above the
upper bound of this range, with almost all of the Upper Harbor at least ten times higher than the | ppm
threshold (USEPA, 1998). By the time the ROD was written, it was generally believed that achieving the
relatively low sediment concentration of 1 ppm in the open water or subtidal areas would likely cause
more ecological damage than it would repair. After considering the potential impacts, a target cleanup
level of 10 ppm PCBs (dry weight) was established for the subtidal sediments in the Upper Harbor and a
target cleanup level of 50 ppm PCBs (dry weight) was established for the subtidal sediments in the Lower

Harbor.

Neither of the two ecologically driven target cleanup levels was specifically prescribed to a defined
thickness of newly exposed subtidal sediment following the dredging or excavation (USEPA, 1998). The
ROD alludes to a future long-term ecological monitoring program that would sample characteristics of the
ecological health of the top 2 to 7 cm of sediment (USEPA, 1998). Sediment depths of a foot or more are
associated with the bioturbation zones of many marine habitats, especially those with bivalves and
polychaetes relative to the summer-winter cycle of the activities of the organism.

The areas for which the ROD established the ecologically driven subtidal sediment target cleanup levels
of 10 ppm and 50 ppm PCB are shown in Figure 4-2 and are summarized in Table 4-2. The ROD did not
specify what measure of quality the exposed sediments in these areas (i.e., following dredging) should or
must meet with respect to the target cleanup levels (e.g., the mean or average concentration, the
95 percent Upper Confidence Level of the mean concentration).

4.1.3.2 Intertidal Salt Marsh Areas

As noted above, there was considerable concern at the time of the writing of the ROD regarding the
possible destruction of the harbor’s sensitive salt marsh areas. After considering the potential impacts of
an extensive removal or capping effort, a target cleanup level of 50 ppm PCBs (dry weight) was
established site-wide for the salt marsh areas. The 50-ppm target cleanup level was considered to strike a
balance between the benefits of removing PCB source material to reduce potential human and ecological

exposures and the preservation of existing, sensitive salt marshes (USEPA, 1998). This ecologically
driven target cleanup level was not specifically prescribed to a defined thickness of newly exposed

subtidal salt marsh sediment following the dredging or excavation. As with the subtidal areas, the ROD
also did not specify what measure of quality the exposed sediments in these areas (i.e., following
dredging or excavation) should or must meet with respect to this target cleanup level (e.g., the mean or
average concentration, the 95 percent Upper Confidence [evel of the mean concentration).

The intertidal areas for which the ROD established the ecologically driven salt marsh sediment target
cleanup level of 50 ppm PCB are summarized in Table 4-2. Included in the intertidal salt marsh areas is
the extensive, continuous salt marsh system located south of the Wood Street Bridge on the Acushnet and
Fairhaven shore of the Acushnet River.
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Table 4-2. Summary of the Target Cleanup Levels Specified in the ROD
Basis of Applicable Compliance
the Target | PCB Target Depth in Measure to
Areas Differentiated PCB Clean-Up Newly Compare to Overalt
On the Basis of ROD Clean-Up | Level Value Exposed Target Size !
Target Clean-up Levels Level (ppm) Sediment Cleanup Level | (Acres)
Subtidal Areas
- Subtidal Area in the Upper Harbor IHH/E t0 Whole Column Area Average 147.1
— Subtidal Area in the Lower/Quter Harbor IHH/E 50 Whole Column Area Average 976.9'
Total Subtidal Areas 1,124.0
Intertidal Salt Marsh (Vegetated) Areas
— _Salt Marsh Areas in the Upper Harbor IHH/E 50 Whole Column Area Average 44.60
- Salt Marsh Areas in the Lower/Outer Harbor [HH/E 50 Whole Column Area Average 53.76
Total Salt Marsh (VEGETATED) Areas 98.36
Residential Areas (Abutting the Harbor)
— Area North of Wood Street Bridge [New Bedford] DCHH 1/50 0 to t foot 95% UCL 0.56
— Veranda Street Inlet Area [Fairhaven] DCHH 1/50 0 to | foot 95% UCL 2.96
- 1-195/ Coggeshall Street Inter-Bridge Area (Fairhaven] DCHH 1/50 0 to 1 foot 95% UCL 0.40
— Early Action Removal Area (Area [)* [Acushnet] DCHH 1/50 0 to | foot 95% UCL 0.34
— Cherry Street Area [Fairbaven]* DCHH 1/50 0 to 1 foot 95% UCL 1.43
— Elm Street / Winslow Court Area [Fairhaven]* DCHH 1/50 0 to | foot 95% UCL 1.24
- Crow Island {Faithaven}* DCHH 1/50 Oto ! foot 95% UCL 1.67
- Area North of South Main Street [Acushnet]* DCHH 1/50 0 to | foot 95% UCL 0.13
~ Lawson Street Area [Acushnet]* DCHH 1/50 0 to | foot 95% UCL 0.91
Total Residential Areas (ABUTTING THE HARBOR) 9.64
Beachcombing Areas
- Coffin Street Cove Area [New Bedford] DCHH 25/50 0 to 1 foot 95% UCL 530
~ Early Action Removal Area (Area 1)’ [Acushnet] DCHH 25/50 0 to | foot 95% UCL 0.53
— Marsh Island Shore / West Strect Point Area [Fairhaven] DCHH 25/50 0 to 1 foot 95% UCL 941
- Kyler Seafood Beach Area [New Bedtord| DCHH 25/50 0 1o | fool 95% UCL 0.42
~ Truro Street Area [New Bedford] DCHH 25/50 0 to | foot 93% UCL 051
- Wood Street Area [New Bedford] DCHH 25/50 0 to 1 foot 95% UCL 0.05
— Veranda Street Inlet Area {Fairhaven| DCHH 25/50 0 to 1 fool 95% UCL 1.31
— 1195 7/ Coggeshall Street Inter-Bridge Arca {New DCHH 25/50 01to | foot 95% UCL 0.34
Bedford]
— Shoreline Arca North of the Hurmcane Bamer [New DCHH 25/50 0to | toot 95% UCL 5.32
Bedford[*
- Fort Phoenix State Beach Area {Fairhaven]* DCHH 25/50 0 to 1 foot 95% UCL 2.60
— Fairhaven Marina Beach Area [Fairhaven|* DCHH 25/50 0 1o 1 foot 95% UCL 2.69
— Pope Island Marina and Park Area [New Bedford]* DCHH 25/50 010 1 foot 95% UCL 5.79
- _Area North of the Route 6 Brndge [Fairhaven}* DCHH 25/50 0 to 1 foot 95% UCL 1.35
~ Bndge Street Area South of Route 6 [Fairhaven]* DCHH 25/50 0 to 1 foot 95% UCL 0.24
— Fairhaven Town Boat Ramp [Fairhaven]* DCHH 25/50 0 to | foot 95% UCL 0.59
—- New Bedford Public Beach Area [New Bedftord]* DCHH 25/50 0t 1 foot 95% UCL 3240
~ Cherry Street Area [Fairhaven]* DCHH 25/50 0 to 1 foot 95% UCL 1.62
~ Future Acushnet Park Area [Acushnet] DCHH 25/50 0 1o 1 foot 95% UCL 0.78
— Future Boat House Area [New Bedford] DCHH 25/50 0 to | foot 95% UCL 0.38
— Patmer Island Area [New Bedford]* DCHH 25/50 0 to | foot 95% UCL 335
Total Beachcombing Areas 74.98
Mudflat (Unvegetated) Areas
- Mudflats in the Upper Harbor IHH/E 10 Whole Column Area Average 46.22
- Mudflats in the Lower Harbor [HH/E 50 Whole Column Area Average TBD’
Total Mudflat (UNVEGETATED) Areas | 4622+
Notes: DCHH = Direct Contact Human Health Protection IHH/E = Indirect Human Health and Ecological Protection

ROD = Record of Deciston
CDF = Confined Disposal Facility

? Area has already been excavated

PCB = Polychlorinated Biphenyl

UCL = Upper Confidence Limit
' Overall sizes shown are acreage within the arca boundary, not necessarily the total area requiring dredging or excavation.

* The area of intertidal mudflats in the Lower Harbor has yet to be calculated pending suitable data on the low tide elevation.
*Areas denoted with an asterisk do not show sediment contamination above applicable target PCB cleanup levels relative to the

February 26, 2002 PCB charactenzation database.
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4.1.3.3 Intertidal Residential Areas

The ROD established a target cleanup level of 1 ppm PCBs (dry weight) for intertidal locations in
residential areas near the shoreline of the harbor. A 1-ppm target cleanup level was applied to the
locations where homes directly abut the harbor and where members of the public (especially children) are
likely to come into direct contact with the intertidal sediments. The 1 ppm human health risk-based target
cleanup level was calculated to be protective of a child up to the age of 6 who would access these
sediments as if they were an extension of his/her own backyard. The development of this target cleanup
level considered the close proximity of these homes to the sediment, and reflected a frequency of
exposure to the sediment of 150 days per year over six years. This target cleanup level was developed for
the surface layer of sediment, which extends from the surface down to a maximum depth of 1 foot

(USEPA, 1998).

The l-ppm residential target cleanup level has been assigned to four areas that have been or will be
dredged. These four residential areas are:

The residential area just north of the Wood Street Bridge;

The Veranda Street Inlet Area;

An Area Southeast of the I-195 Bridge; and

The Early Action Removal Area located north of the Wood Street Bridge.

PN —

The areas for which the ROD established the intertidal residential sediment target cleanup level are
summarized in Table 4-2. The ROD specified that the 95 percent Upper Confidence Level on the
arithmetic mean concentration of the exposed sediments in these areas following the excavation or
dredging should meet this target cleanup level. This specification was made since the 95 percent Upper
Confidence Level on the mean is the statistic utilized in assessing exposure in risk assessments
(USEPA, 1998).

4.1.3.4 Intertidal Beachcombing Areas

Certain areas located along New Bedford Harbor are popular for beachcombing. They are located in non-
residential and non-industrial areas and possess beach-like conditions (for example, the sandy areas in or
around boat yards). The ROD established a target cleanup level of 25 ppm PCBs (dry weight) for the
intertidal sediments in these areas (USEPA, 1998).

Three areas to be dredged or excavated were assigned the 25-ppm target cleanup level associated with
beachcombing. They are:

1. The Coffin Street Cove Area — including the Coffin Street Playground Area, the Vacant
Waterfront Property, and the Sawyer Street CDF Area;

2. The Marsh Island Shore Area; and

3. An Area Southwest of the I-195 Bridge.

This target cleanup level was developed for the surface layer of sediment, which extends from the surface
down to a maximum depth of | foot. The areas for which the ROD establishes the beachcombing
sediment target cleanup level of 25 ppm PCBs are summarized in Table 4-2. The ROD specified that the
95 percent Upper Confidence Level on the arithmetic mean concentration of the exposed sediments in
these areas following the excavation or dredging should meet this target cleanup level. Again, this
specification was made since the 95 percent Upper Confidence Level on the mean is the statistic utilized
1n assessing exposure in risk assessments (USEPA, 1998).
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4.1.3.5 Other Intertidal Areas in the Upper and Lower Harbor

The ROD established a target cleanup level of 10 ppm PCBs (dry weight) for the intertidal areas in the
Upper Harbor that are not associated with residential areas, beachcombing areas, or salt marshes. These
intertidal areas are generally referred to as the “mudflats”. Similarly, the ROD established a target
cleanup level of S0 ppm PCBs (dry weight) for mudflats in the Lower Harbor. Neither of these
ecologically driven target cleanup levels was specifically prescribed to a set thickness of sediment
following the dredging or excavation. The higher target cleanup level of 50 ppm PCBs was established to
reflect that public contact with the intertidal sediments in the Lower Harbor is not expected to occur due
to the presence of physical barriers such as riprap, cement walls, or industrial land use.

The areas for which the ROD establishes the mudflats sediment target cleanup levels of 10 ppm PCB in
the Upper Harbor and 50 ppm PCBs in the Lower Harbor are summarized in Table 4-2. The ROD did not
specify what measure of quality the exposed sediments in the mudflat areas (i.e., following excavation or
dredging) should or must meet with respect to the target cleanup levels (e.g., the mean or average
concentration, the 95 percent Upper Confidence Level of the mean concentration).

4.1.4 Air Pollution Control

In order to minimize the impacts of dredging activities on air quality, an air monitoring program will be
developed to ensure compliance with the cumulative exposure budgets. Sample cumulative exposure
budgets are provided in Appendix 1 of the Draft Final Development of PCB Air Action Levels for the
Protection of the Public (Foster Wheeler, 2001a). These budgets were developed when the remediation
plan included sediment disposal in CDFs. The budgets will be revised to reflect changes to the
remediation plan.

PCB action levels implemented during the 1994-1995 Hot Spot Dredging Operations were as follows:

I. 50 ng/m’ airborne PCBs measured in any single sampling event: The contractor shall notify
the contracting officer and provide an explanation of why the elevated ambient concentration
was observed.

2. 50 ng/m’ airborne PCBs measured in two or more consecutive sampling events: The
contractor shall take action outlined for Case 1 above and propose operational changes to
control emissions.

3. 50 ng/m’ airborne PCBs measure in more than 50 percent of ten consecutive sampling events:
The contractor shall take action outlined above for Case 2 and shall develop and present to
the Contracting Officer a plan to provide physical emission controls and contingencies.

4. 0.5 ug/m’ airborne PCBs measured in any one sampling event: The contractor shall notify the
Contracting Officer, provide an explanation of why the elevated ambient concentration was
observed, and be prepared to take immediate operational changes to control emissions.

5. 1.0 ug/m’ airborne PCBs measured in any one sampling event: The contractor shall stop
dredging activities until the airborne PCB levels can be lowered. The contractor shall take the
action outlined in Case 4 above and shall be prepared to implement immediate physical
emission controls and contingencies (e.g., vapor suppression foams).

During the Hot Spot Dredging Operations it was demonstrated that migration of PCBs via the air pathway
does occur during dredging operations, especially during warmer temperatures. The following operational
controls and design considerations were successful in reducing airborne PCB concentrations during
dredging and will be included in the full-scale design as practicable:
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o Slowing the sweep speed of the dredge;
o Dredging the areas of highest contamination during cooler weather; and

e Dredging during nighttime hours in the summer months, if permitted, to minimize the influence
of temperature and solar radiation on PCB volatilization.

4.1.5 Noise Control

Engineering controls will be used during dredging operations to minimize noise emissions so that the
activities do not cause or contribute to any unnecessary emissions (310 CMR 7.10{1] and [2]). Such
engineering controls may include modifying the equipment by having enclosures to reduce sound or
having the equipment operated in a manner that minimizes sound. Use of supplemental or replacement
mufflers or other sound-suppression devices on equipment must meet the manufacturer’s specifications
for the original device. The Massachusetts DAQC Policy 90-001 guideline for allowable sound emissions
restricts new sources of noise to no more than 10 decibels above background at the receptor. Sound
levels will be monitored near residential areas that could potentially be affected by the noise. The noise
standard will be followed to the extent practicable.

4.1.6 Site Access and Navigation

Roads and bridges in the area are regulated by the state. The state has been contacted to determine weight
limits on local bridges and roads that may limit transport of heavy equipment or materials, and this
information will be incorporated in the design stage. However, no road transportation is proposed for the
dredging portion of the project.

In order to comply with the Rivers and Harbors Act, Foster Wheeler will minimize impacts to navigation
in New Bedford Harbor. Foster Wheeler will notify the local harbormaster prior to dredging activities and
an LNM will be issued. Flagging, lights, flashing lights, or buoys will be used to mark discharge piping
and equipment to make them visible to harbor vessel operators. All dredging equipment will be oriented
to minimize impacts to navigation and water circulation in the harbor to the extent possible.

4.1.7 Nighttime Dredging

Dredging can occur at night. No regulations limiting the use of lights for the dredging project have been
found. Lights will be used as needed for safety, operational visibility, and visibility of equipment, piping,
and cables. Adequate lighting is a safety concern for project personnel as well as for mariners who may
be near the project area. Lighting will be directed away from residential areas when reasonably feasible
possible to prevent excess light pollution.

4.2 Design Criteria

The dredging design criteria were developed in accordance with the ARARs, ROD requirements, USACE
Engineering Guidance, and the work plan. The results of previous studies and investigations
(Section 3.0), including the Superfund Pilot Study, Hot Spot Dredging Report, Dredge and Excavation
Technology Assessment, and PDFT, were incorporated into the design criteria to provide practical
limitations on operating parameters. The design criteria are presented in the following sections and other
related criteria, such as ARARSs, are summarized in Table 4-3.

2002-017-0232
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Design Criteria for Excavation/Dredge Management Units

MUs were initially developed by assessing between 12 and 15 separate criteria. A fundamental
determination made was that there would be subtidal and mudflat MUs and distinct units in vegetated
areas termed Vegetated Units (VUs). Criteria used for determining the sizes, boundaries, and number of
MUs are:

Units will schedule and control the sequence of work and serve as specific bid items in
procurement packages;

The bottom elevation of each unit will be used as a criterion to select equipment type. Types will
include floating only, floating or low ground pressure, and low ground pressure only;

Vegetated and non-vegetated areas will have separate units;

North of the Wood Street Bridge will be a single unit;

The Upper and Lower Harbors will have separate units;

Separate units will exist where isolation (barmers such as sheet pile, dikes, etc.) is required;

Construction or operational considerations may affect unit locations (i.e. no units will straddle the
Commonwealth Electric cables);

The units will be small enough to provide flexibility for annual cost control;

Consideration will be given to separate units for areas with different ROD sediment cleanup
goals;

Consideration will be given to including contaminant concentrations;
Consideration will be given to scdiment types; and

PCB concentration.

Sediment MUs will be defined within the following areas of the Upper and Lower Harbors (see the
schematic following the area descriptions):

Subtidat Areas: The total area in the Upper Harbor below -2.4 feet NGVD (29) that is deep
enough to be accessible by floating dredging equipment over 95 percent of the time is
approximately 100 acres. There are a total of approximately 65 subtidal and intertidal acres where
the mudline is between -2.4 and -0.9 feet (see the schematic below). These areas can be dredged
by floating equipment approximately 50 percent of the time. All of the subtidal areas have a
single cleanup criterion and all of the sediment within the subtidal areas can be removed with one
type of dredge. Therefore, the subtidal areas will be subdivided into management units that meet
the sizing criteria listed above.

Mudflat Areas: There are a total of approximately 30 acres of mudflat where the elevation is
between -0.9 feet and the grassline, which generally corresponds +1.0 feet NGVD (29).
Excavation or dredging could be performed with either low ground pressure equipment at low
tides or floating equipment at high tides between elevations of +1.0 feet to -1.44 feet (MLLW).

Vegetated Areas: The vegetated areas generally encompass the areas above the grassline at
+1.0 feet NGVD (29). Excavation in the vegetated areas 1s required in several discrete locations
within the Upper and Lower Harbors. MUs will be established for each discrete area of
excavation.
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Summary of Sediment Management Unit Elevation Ranges and Accessibility
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- 4.2.2 Dredging Performance Criteria

Matenal transport from the point of dredging to the dewatering facility will be accomplished only by
pipeline; thus, excavation using closed clamshell equipment will require a system to produce a slurry and
pump it to the dewatering processes at the Sawyer Street site. The slurry will need to be pumped to a
distance of up to approximately 7,000 feet.

Dredge performance criteria for a floating plant where the bottom elevation is -2.4 feet and below are
presented in the following sections.

4.2.2.1 Environmental Protection

The primary function of this contract is to improve and protect the environment, therefore a recognized
environmental dredge system shall be used (e.g., closed clamshell, etc). This project is not a “production”
project, so certain constraints and limitations will be imposed on the dredge contractor and on the
operation of the dredge equipment. The dredge contractor must have demonstrated his experience and
equipment ability to minimize or eliminate resuspension.

4.2.2.2 Production Rate

The dredge production rate shall be matched to the throughput capacity of the dewatering facility. The
peak hourly flow rate to the desanding facility shall be limited to 2,500 gallons per minute (gpm) and
subject to a maximum production volume of 1.6 million gallons per day (mgd), based on a slurry content
of 15 percent.

2002-017-0232
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4.2.2.3 Sediment Transport

The sediment portion of the dredged material shall be transported only by pipeline, from the point of
dredging to the Desanding Facility. Barging of the sediment is prohibited.

4224 Equipment Type and Size

When performing the initial cut of dredging, clamshell or other mechanical dredging means shall have the
bucket sized to reflect the cut thickness and be full of sediment on retrieval. Auger, cutterhead or other
methods shall be kept in the cut face at all times and operated in a manner that minimizes resuspension

(e.g., slowest practical rotation speed and swing rates).

Where mechanical means are used, dredging shall be performed using a closed clamshell bucket capable

of performing a level cut as it closes and capable of being monitored and positioned to meet the horizontal -

and vertical accuracy requirements sct forth below. The dredge bucket shall be designed to completely
enclose the dredged sediment and water captured. The bucket shall not have teeth. The bucket shall be
equipped with escape valves that shut when the bucket is withdrawn from the water column.

4.2.2.5 Slurry Concentration

The delivery of the dredged material shall match the capacity of the dewatering facility. Optimum
operation of the dewatering facility calls for the delivery of a dredged slurry of 10 to 15 percent solids by
weight. Dredged slurry may be produced in the traditional manner with ambient water at the cutterhead or
similar, or may be produced using recycled water. Allowable variations in slurry percent solids by weight
are as follows:

¢ Slurry concentrations below 10 percent solids by weight are permitted as long as the average for
the day is above 10 percent; and

¢ Water used for flushing the discharge pipe and any other systems shall be included when
calculating the average slurry density for the day.

The percent solids by weight that ts sent to the desanding/dewatering processes cannot be adjusted by
other than mechanical or physical means. No chemical additives may be used.

Slurry produced shall meet the density requirements above and a contractor failing to meet these
requirements will be back-charged for treatment of any ambient water added to produce a slurry above
limits herein.

42.2.6 Recycled Water

As practical, slurry shall be produced using recycled water. Any water needed to purge the discharge
pipeline shall be recycled water.

4.2.2.7 Debris Handling

Debris that is too large and cannot be transported via pipeline shall be separated and transported to the
shoreside facilities established in the Upper and Lower Harbors. Debris shall be transported using a
shallow draft barge or similar. To minimize resuspension in the Upper Harbor, barge movement shall
occur only when the tidal elevations are above +1.0 foot NGVD (29).
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4.2.2.8 Positioning System

A system to continuously locate, control, and record the horizontal and vertical position of the cutting
face or bucket will be required. A Real Time Kinematic Positioning System (RTK) will be used to
provide the horizontal and vertical positioning for the dredge systems. A “heads up” computer display
will be utilized to provide the dredge operator with real time horizontal and vertical dredge head or bucket
position when dredging.

4229 Position Accuracy and Cut Tolerance

Dredge horizontal position accuracy shall be +/- 1.5 feet. Dredge cut tolerance shall be plus zero, minus 4
inches vertically. Note that dredging depths exceeding the 4-inch allowable vertical tolerance will result
in liquidated damages being assessed in an amount equal to the per cubic yard cost of dewatering,
disposal and water treatment for the actual number of cubic yards overdredged.

4.2.2.10 Other Operational Requirements

Where the bottom elevation is -2.4 feet NGVD (29) and lower, the following specific criteria shall be
met:

1. The dredge shall float at all times. The dredge may create adequate water depth by making a
design cut only (1.e., no overdredging would be allowed);

2. No cables or anchors will be allowed to hold the dredge in position or to reposition the dredge
within an MU during dredging. Spuds shall be used to hold position and move in any one
MU. The dredge shall be able to “walk” using only its spuds; and

3. Repositioning the dredge within a MU, or to another MU by tug or pusher vessel shall be
accomplished only when the tide elevation is at or above +1.0 feet NGVD (29).

4.2.2.11 Cleanup Dredging — Removal of Soft Fluff Layer

Due to the nature of the sediments, after initial dredging has occurred to the required lines and grades, an
unconsolidated or “fluff” layer of contaminated material may remain. Therefore, if directed to perform
cleanup dredging of this layer, hydraulic means that entrain significant ambient water may be used. Such
means may include a modification to the MEHT style plant that has a “matchbox” head on the excavator
arm, with suction provided by the slurry pump system. If cleanup dredging of a fluff layer is directed by
the USEPA/USACE, the slurry concentration criteria will not be enforced. Details of such a system will
be left to the contractor performing the work.

Coordination of cleanup dredging with dewatering/desanding operations will be required. However,
planned throughput of low concentration slurry can be accepted by the system on a short-term basis
(Otoski, 2002).

4.2.2.12 Shallow Water

The dredge plant may operate in bottom elevations above -2.4 feet NGVD (29) during higher tides and by
creating additional water depths as part of the dredge process. However, the daily production rates will
be less than when floating at all tides, since the plant cannot work when grounded or may be constrained
from working over areas that have not been cleaned up. Since the plant may be configured to allow it to
ground at low tides, the following modifications and additions to the requirements set forth in
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Section 4.2.2.2 shall be met when dredging where the bottom elevation is -2.4 feet NGVD (29) and
higher:

Average daily production rates shall be dependent on the bottom elevation where dredging is
occurring. The following chart summarizes the possible daily production rates versus water depth
that can be achieved. A peak daily production rate up to 2,400 in situ cy/day will be acceptable
for periods of no more than 2 consecutive days. Conversely, production rates 40 percent below
those set forth on the chart for periods of no more than 2 consecutive days will be acceptable if
the average daily production rate 1s still met.

Production Rates
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Note that the chart above displays possible production rates. These rates are not to be used as minimums.
4.2.2.13 Grounding

When working in areas where the bottom elevation is above -2.4 feet NGVD (29), the dredge shall only
ground on an area that has been dredged to the design elevation (i.e., clean).

4.2.3 Working Season and Hours

4.2.3.1 Seasonal Limits

The USEPA will formally consult with the Division of Marine Fisheries and/or other appropriate entities
regarding timing of work activities prior to commencement. However, it is anticipated based on informal
discussions that there will be no restriction placed on when the work can be accomplished.

4.2.3.2 Hours

No written restrictions on working hours in the harbor have been found. The Fairhaven Police
recommended restricting work near Fairhaven’s residential areas to reasonable working hours.
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Table 4-3. Summary of Criteria

Performance Standard

Design Objective

Design Criteria

Fish and Wildlife

Under the Fish and Wildlife Coordination Act
(16 USC Part 661 et. seq.; 40 CFR 6.302(g)), the
Fish and Wildlife service and appropriate State
agencies must be consulted during project planning
to determine ways to avoid or minimize potentially
adverse effects to fish and wildlife.

USEPA Region | has consulted with the
Massachusetts Department of Marine Fisheries to
discuss effects to fish and wildlife.

USEPA has determined that dredging activities may occur
throughout the year and there is no constraint due to fish
migration.

Endangered Species

The Federal Endangered Species Act (16 USC Part
1531 et. seq; 40 CFR 6.302(h)) requires
consultation with appropriate Federal and State
agencies if a threatened or endangered listed species
or their habitat may be affected by a Federal action.

In accordance with the ROD, USEPA will consult
with the State Ornithologist (Mr. Brad Blodget) to
evaluate mitigation measures for dredging activities
affecting the identified feeding grounds of the Roseate
Tern and will provide input to be incorporated in this
document. Mr. Blodget may be contacted at the
Massachusetts Division of Fisheries and Wildlife,
One Rabbit Hill Road, Westboro. MA 01581; phone
number: (508) 366-4470.

Information to be incorporated in final design documents.

Cultural Resources

An assessment will be conducted to determine
potential project impacts to cultural resources which
are eligible for, nominated to, or listed on the
National Register of Historic Places (NRHP) in
accordance with the requirements in the National
Historic Preservation Act of 1966 (as amended) and
the National Preservation of Historical and
Archeological Data Act of 1974.

As of February 2002, an historical/cultural resource
field survey had not been completed for the intertidal
areas. When completed, results of the survey will be
incorporated in this document. In addition, the
USACE must consult with the State Historic
Preservation Office (i.e., the Massachusetts Historical
Society) and the Massachusetts Board of Underwater
Archeological Resources to determine potential
impacts of the dredging activities.

Information to be incorporated in final design documents.

Wetlands Protection

Massachusetts Wetlands
(310 CMR 10.00) contains
performance standards:

e  Projects shall not alter the bottom topography
in a2 manner that increases the potential for
storm damage or erosion of nearshore areas.
Project activities should attempt to avoid areas
with eelgrass or widgeon grass and high
densities of polychaetes, mollusks, or
macrophytic algae (310 CMR 10.25).

Protection Regulations
the following

¢ Time the dredging activities to avoid the critical
life stages of the identified aquatic species to the
maximum extent possible.

¢ USEPA will review the proposed dredging
program to evaluate the potential for erosion and
storm damage.

¢ USEPA has determined that dredging activities may
occur throughout the year.

o  Foster Wheeler will design a protective measure if areas
will be impacted.
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Table 4-3. Summary of Criteria — Continued

Performance Standard

Design Objective

Design Criteria

e  Water-dependent projects on tidal flats should
be designed and constructed to minimize
adverse effects to marine fisheries and wildlife
habitat caused by alterations in water
circulation, distribution of sediment grain size
or changes in water quality (310 CMR 10.27).

e  Massachusetts’s water quality standards must
be met for dredging operations (310 CMR
10.27).

e Dredging activities will occur within tidal flats
as needed to meet cleanup levels.

e Foster Wheeler will treat all sediment dewatering
supernatant prior to discharge. The treated
supernatant will meet the current numerical
AWQCs for cadmium, chromium and lead. The
AWQCs for PCBs and copper will be met
through the phased TMDL approach. If these
limits cannot be met, the treated supernatant will
be sent to the New Bedford POTW.

Impacts on water quality and circulation will be
minimized as practicable.

See design criteria in the WTP BD/DA Report.

Contractor shall adhere to all requirements in the
approved sedimentation and erosion control plan during
dredging to minimize sedimentation in New Bedford
harbor.

e Dredging should not destroy any portion or
have an adverse effect on a salt marsh (310
CMR 10.32).

e  Dredging will remove salt marsh areas as needed
to meet cleanup levels

Restoration of wetlands will be performed in accordance
with criteria presented in the Restoration BD/DA Report.

Noise

Do not cause or contribute to unnecessary emissions
that may cause noise (310 CMR 7.10(1) and (2)).
MA DAQC Policy 90-001 guideline for allowable
sound emissions restricts new sources of noise to no
more than 10 decibels above background.

Minimize noise above existing background levels.
Make use of engineering controls that reduce or
muffle sound.

Comply with the MA DAQC Policy 90-001 by limiting noise
from dredging operations to no more than 10 decibels above
background as measured at the receptor to the extent
practicable.

Light Pollution Control

Limit light pollution in residential areas where
practicable.

Lights will be used as needed for safety, operational visibility,
and visibility of equipment, piping, and cables during
dredging. Lighting will be directed away from residential
areas when possible to prevent excess light pollution.

Site Access and Navigation

All dredging activities will be coordinated and
carried out with the participation and approval of the
USACE per the Rivers and Harbors Act.

Minimize impacts to navigation in New Bedford
Harbor.

Foster Wheeler will issue notification to the New Bedford
Harbormaster prior to dredging activities and a *“Notice to
Mariners” will be issued as required.

Discharge piping will be marked with buoys, flags, or
lights as needed to make it visible to harbor vessel
operators.
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Table 4-3. Summary of Criteria — Continued

Performance Standard

Design Objective

Design Criteria

Massachusetts Chapter 91 Waterways Licenses Law
(91 MGL 1.00 et. Seq.) and MADEP 310 CMR 9.40
contain the following performance standards:

e  Navigational impacts from dredging must be
minimized.

e Design and timing of dredging and dredged
material disposal should avoid interference with
anadromous and catadromous fish runs; no
activity between March 15" and June 15"
without approval from Division of Marine
Fisheries (310 CMR 9.40(2)).

e Design and timing of dredging and dredged
disposal should minimize adverse effects on

shellfish  beds, fisheries resources and
submerged aquatic vegetation (310 CMR
9.40(2)).

e  Shoreward extent of dredging should be a
sufficient distance from adjacent marshes
(at least 25 feet from marsh boundary) to avoid
slumping; bottomslope should be adjusted with
placement of clean fill after dredging
(310 CMR 5.40(3)).

Working Season and Hours

Foster Wheeler anticipates minimal navigational
impacts from dredging activities.

The USACE will consult with Mass MADEP
and other appropriate authorities regarding
proposed design and timing of work activities.

Excavation will occur within salt marshes as
necessary to meet cleanup goals.

e All feasible measures will be taken to mitigate any
navigational impacts associated with dredging.

e USEPA has determined that dredging activities may
occur throughout the year and there is no constraint due
to fish migration.

e  Conduct dredging activities to minimize adverse effects
on shellfish beds, fisheries resources, and submerged
vegetation as possible while meeting the ROD PCB
cleanup standards.

e Restoration of wetlands will be performed in accordance
with criteria presented in the Restoration BD/DA Report.

Complete the project in a timely manner.

o  USEPA has directed that there will be no restriction on
when the work can be accomplished

*  No restrictions on working hours in the harbor have been
identified.

Air Pollution Control

National Emissions Standard for Hazardous Air
Pollutants (NESHAPS) (40 CFR 63) ‘“site
remediation” source category is under development.

Comply
NESHAPS requirements to be finalized in May 2002.

with  applicable *site  remediation”

Information to be incorporated in final design documents.

310 CMR 7.02 requires that any new source of air
contaminants with potential emissions greater than
one ton per year obtain an air permit. Emissions
from dredging will likely not exceed this threshold.

Develop a plan for recordkeeping to ensure that the one ton
per year threshold for air emussions is not exceeded.
Implement engineering controls to minimize air emissions to
the extent practicable.
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Table 4-3. Summary of Criteria — Continued

Performance Standard

Design Objective

Desijn Criteria

310 CMR 7.09 requires that construction or
demolition activities do not contribute to a condition
of air pollution, which includes generation of
excessive odors or fugitive dust.

Minimize generation of odors and fugitive dust.

Implement engineering controls during dredging and
excavation to minimize generation of odors and fugitive dust.

Comply with the air-monitoring program described
in Development of PCB Air Action Levels (AALs)
for the Protection of the Public (Foster Wheeler,
2001g).

e  Conduct air monitoring as recommended by the ambient
air management program developed for remediation
operations at New Bedford Harbor.

e  Track ambient PCB concentrations for the duration of the
project to ensure that exposure does not exceed the
cumulative exposure budgets.

Comply with Section 404 of the Federal Clean
Water Act. Meet the mimimum requirements for
minimizing and/or mitigating the impacts of
dredging activities on the environment (40 CFR
230.70-76). Also, comply with Section 401 of the
Federal Clean Water Act and MADEP (314 CMR
9.06(1) and (2)) by implementing the best
practicable means for dredging and excavating
contaminated sediments.

e  Vary the cleanup standards for sediments to
mimmize dredging of the sediments,

o  Use dredging equipment that minimizes
sediment disturbance and migration; use
appropriate methods during dredging to confine
suspended particulates.

¢  Minimize undesirable obstruction of the water
current or circulation pattern in New Bedford
Harbor.

s  Dewater dredged sediments to reduce the amount
of liquid components.

¢ Inaccordance with the ROD, cleanup standards vary:
50 ppm PCBs for wetiands, 25 ppm for intertidal
beachcombing areas, 1 ppm for intertidal areas adjacent
to residential areas.

o  Dredging operations shall adhere to water quality
standards.

s  Monitor water quality to ensure that no measurable
increase in total suspended sediment over background
concentrations occurs within the specified number of feet
from the dredge.

e Orient the dredge barge to minimize impacts to water
currents.

e  Slurry will be pumped to shore and dewatered. Water
separated from these sediments will be treated before
discharge back to the harbor.

Dredge Parameters

Sediment transport.

Efficiently move dredged sediments to dewatering
facility.

Matenal transport from the point of dredging to the
dewatering facility shall be accomplished by pipeline -
maximum pumping distance is approximately 7,000 feet.

Minimum slurry concentration.

Maximize solids removal and minimize volume of
water requiring treatment.

Dredged sediment solids content is required to exceed 10
_percent by weight on a daily basis.

Water source for slurry production.

Minimize volume of water requiring treatment.

As practical, slurry shall be produced using recycled water to
the extent practicable. Water used to purge the discharge
pipeline shall be recycled water.
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Table 4-2. Summary of Criteria - Continued
Performance Standard Design Objective Design Criteria
Dredging production rate. The dredge production rate shall be matched to the | The peak hourly flow rate to the desanding facility shall be
throughput capacity of the dewatering facility. limited to 2,500 gallons per minute (gpm), subject to a
maximum production volume of 1.6 million gallons per day
(mgd), based on a slurry containing 15% solids by weight.
Dredging accuracy. Achieve the design dredge depth and lateral limits | «  Vertical Plane, to Design Depth + zero - 4 inches
while minimizing overdredging. e  Horizontal 1.5 feet.
Establish an overdredge limit for use in the design | Minimize the removal of sediment meeting the | Allowable overdredge is 4 inches beyond the design depth.
calculations and subcontract terms. cleanup level.
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4.2.4 Cultural Limitations

If any culturally sensitive areas are identified during the cultural and marine investigations (Section 2.2),
the contractor shall adhere to all recommendations made conceming preservation of sensitive areas.

4.3 Water Quality
4.3.1 Introduction

The sediments within the upper portions of the New Bedford Harbor estuary and wetland areas contain
extremely high levels of PCBs, which can have significant environmental impacts if released to the water
column in an uncontrolled manner. For this reason, water quality monitoring will be required during all
dredging and excavation operations that occur below mean high water within the Acushnet River estuary.

Water quality monitoring programs have been and will continue to be used during all intrusive activities
associated with remediation actions at New Bedford Harbor that have the potential to result in
unacceptable environmental impacts to the water column. They are also used to limit the transport of
contaminants away from the areas of operation and into other portions of the harbor. In addition to the
monitoring program outlined below, the Government will conduct a more comprehensive program to
ensure that the operation is carried out in an environmentally acceptable manner.

The overall construction activity will impact water quality in the vicinity of the operation to some degree.
The level of impact will be dependent on the particular phase of the operation and the contamination
levels of the matenals being removed. Prior experience has shown that dredge repositioning and support
vessel activity have the potential to significantly resuspend material and impact water quality. For these
reasons, water quality monitoring will be performed at varying levels of intensity during the course of the
project, depending on dredge location and the specific operational activity.

The overall goal of the monitoring is to ensure that the construction operation is carried out in a manner
such that:

¢ Disturbance of contaminated sediments does not result in acute impacts to organisms within the
water column; and

o There is no significant transport and deposition of sediments and their associated contaminants
outside the construction zone to uncontaminated areas or areas that have already been remediated.

For the purpose of the monitoring plan, the “construction zone” includes any location where activity
related to the project that has the potential to impact water quality is taking place. Such locations include
support docking locations, de-watering areas, transit cormridors for vessels, and sheet-pile
installation/removal areas.

43.2 Monitoring Spectfics

Turbidity monitoring shall be performed using a backscatter nephelometer with an underwater sensor and
direct surface readout. Monitoring includes collection of turbidity measurements along east/west oriented
transects (perpendicular to the main axis of the Upper Harbor) at the down current edge of a pre-
determined mixing zone. The term “mixing zone” will be defined based on the level of contamination for
a particular area and the location of the construction activity relative to remediated or uncontaminated
areas. The term “down current” is defined based on an ebb/flood tide as determined from standard tide
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tables for New Bedford Harbor with confirmation of tidal direction using a local staff gauge and
observation of general conditions.

Specific mixing zones will be identified by the USEPA prior to the start of construction. For this phase of
the operation, a representative example is provided below.

Zone 1 (between the Wood Street Bridge and just south of the Prouteau Street Cove) — For
construction operations that occur within Zone 1, the following mixing zones will be in place:

e 200 feet north of a given construction zone
¢ 400 feet south of a given construction zone

Note that the mixing zone to the north is more restrictive to minimize the potential for
recontamination of previously remediated and clean areas uprniver of the Wood Street Bridge, the
northern extent of Zone 1.

Zone 2 (between south of the Prouteau Street Cove and north of the Sawyer Street CDF) — For
construction operations that occur within Zone 2, the following mixing zones will be in place:

e 400 feet north of a given construction zone
e 400 feet south of a given construction zone

Zone 3 (between north of the Sawyer Street CDF and the Coggeshall Street Bridge) — For
construction operations that occur within Zone 3, the following mixing zones will be in place:

o 400 feet north of a given construction zone
¢ 200 feet south of a given construction zone

Note that the mixing zone to the south is more restrictive to minimize the potential for transport
of contaminated sediments out of the Upper Harbor at the Coggeshall St. Bridge, the southern
extent of Zone 3.

Monitoring shall occur on a daily basis during the initial phases of the operation, or for at least the first
three weeks of construction. After this time, monitoring may be reduced in scope (during a particular
phase of construction) when and if it has been found that there have been minimal impacts to the water
column for that activity.

When water column depths are 10 feet or less, turbidity shall be measured at approximately 20-foot
intervals at mid-depth along the down current transect. When water depths are greater than 10 feet,
additional vertical profiles shall be made 3 feet below the surface and 3 feet above the bottom to detect
sub-surface plume migration. Transect measurements shall be made on 30-minute cycles during initia}
dredging and intensive activities (to be identified) such as dredge repositioning, equipment transport in
shallow waters, and sheet-pile removal. During non-intensive phases, transects shall be run at 2-hour
intervals.

Background measurements of turbidity shall be taken at the start of each monitoring day and at 3-hour
intervals during the monitoring day. These measurements will be performed at a location 1,000 feet up
current of construction operations and representative of background conditions. These readings will form
the basis of comparison for the monitoring data collected for that day.
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In addition to the turbidity measurements, three water samples shall initially be collected and analyzed
each day for total suspended solids at locations where turbidity measurements were recorded. Areas of
elevated turbidity will be targeted. Initially, a laboratory tumaround time of 48 hours will be required for
the analysis. It is anticipated that the overall requirement for sampling and expedited analysis will be
reduced or curtailed as operations continue.

433 Example Criterion (Provided by USEPA)

The upper level criterion defined as a “reportable event” will be 50 nephelometric turbidity units (NTUs)
above background, measured at the mixing zone transect down-current of a given construction operation.

4.3.4 Criterion Exceedances

When the upper level criterion has been exceeded, construction activities shall be temporarily halted until
turbidity levels decrease to an acceptable level below the criterion. During this time, the dredging
contractor shall notify the USACE resident engineer or his representative and attempt to identify and
rectify the cause of the exceedance. The monitoring should then resume at the start of construction at an
increased level of frequency (every 15 minutes over a 60-minute period) to venfy that turbid conditions
have abated. Explanatory details shall be made on an accompanying data sheet documenting the
exceedance and any corrective measures taken. The contractor shall also note the presence and extent of
any visible sheen that may emanate from the area of activity, even when criteria limits have not been
exceeded.

4.3.5 Reporting

A data reporting sheet shall be developed for submittal to the Government or their representative for each
day of monitoning. The data reporting sheets record and present the following information for each
transect run:

1. Date, time, location, and type of construction activity, as well as the names of sampling team
members and team leader;

2. A sketch of the construction site that allows for the recording of visual events, such as
plumes, sheens, etc., relative to the transect run to assist in data interpretation;

3. Table or graphic of turbidity values across the transect with beginning and ending times and
depth of sensor;

4. Notes on weather, tides, and other relevant conditions;

5. A flagging system (1.e., box at the top of the page) that indicates if any criteria were exceeded
on that particular day; and

6. A comment section where field personnel may record any visual observations that may assist
in data interpretation.

Data sheets shall be delivered etther clectronically or i hard copy to USACE or their representative at the
end of each day of monitoring. If established criteria are exceeded, USACE shall be immediately notified
and corrective action shall be taken.

Additional monitoring during dredging, excavation and other construction activities may occur by others
if warranted. If it is determined that unacceptable environmental impacts are occurring irrespective of the
contractor’s monitoring results, the Government reserves the right to make adjustments to the
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construction operation to alleviate those impacts. The Government will also provide oversight of the
contractor and periodically perform unannounced quality assurance checks during monitoring efforts to
ensure data integrity.

4.4 Shoreline Slope Stability

Dredging operations near shorelines will require protection (or removal) of existing shoreline features and
maintenance of shoreline slope stability. Shoreline features include stormwater and industrial outfalls
(active and abandoned), timber piles and bulkheads, and water intake cribs. Additional survey data and
information on existing shoreline features is required to maximize removal of sediment and to integrate
the sediment remediation with adjacent shoreline remediation. A detailed evaluation of slope stability is
required for final design, including identifying the geologic cross sections for each type of shoreline
section and appraising soil and sediment parameters such as unit weight and shear strength obtained from
design-level field analyses.

44.1 Treatment of Riprap Shorelines

Unless detailed slope stability analyses are conducted for riprap protected areas, the shoreward extent of
nearshore dredging to the design depth should be limited to a conservative distance to ensure stability of
riprap slopes. Figure 4-3 presents a conceptual riprap shoreline section and proposed dredge limits in the
absence of detailed slope stability analyses. The offset distance required to achieve a range of full dredge
depths is based on a simplified approach of maintaining a minimum 3H:1V cut slope from the top of the
existing shoreline. This approach is approximately equivalent to applying a factor of safety of 2 to the
angle of internal friction for well-graded sands/gravelly sands.

[f removal of contaminated material to MHHW or above is required, the existing riprap protection needs
to be removed, stockpiled, and replaced following backfilling.

4.4.2 Treatment of Bulkheaded Shorelines

Bulkheaded shorelines include steel sheet pile, wood pile, reinforced concrete, and quarry stone walls.
Removal of contaminated sediments from the base of these structures has the potential to result in slope
failures. Lacking detailed construction information (e.g., embedment depth for sheet piles, depth/width of
concrete footings) and slope stability evaluations, a maximum 3H:1V dredge cut slope is recommended
from the top of existing bulkhead features. Figure 4-3 presents a conceptual section for a stone wall
bulkhead.

[f removal of contaminated material to the base of a bulkheaded shoreline is required, a detailed analysis
of the existing shoreline protection system will be required. Alternatives may include in kind replacement
or the design of an alternative system, such as a riprap, to ensure long term stability. Timber piles are
present along the western shoreline, but based on their condition, it is questionable whether they serve as
effective shoreline protection features. A detailed evaluation of the condition of the timber piles along the
western shoreline could identify whether permanent removal of the piling prior to dredging is warranted.

4.4.3 Treatment of Wetland/Beach Shorelines

The Draft Restoration Basis of Design/Design Analysis Report (90%) (The Bioengineering Group, 2002)
presents three alternatives for restoration of wetland areas. The selected alternative (Alternative 3) will
restore wetland functions and values on a net basis, allowing for establishment of “out-of-kind” elements
to ensure no net loss. Since final restoration of wetlands will likely lag the dredge and excavation work,
interim restoration activities following nearshore dredging or excavation of wetland areas must be
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conducted in a manner consistent with the final restoration design. Interim stabilization measures may be
required in select areas to ensure slope stability and the successful implementation of long-term
restoration activities, particularly in areas where restoration will lag dredging or excavation by a
significant period. Interim stabilization methods may include bioengineering treatments that use plants,
plant materials, and geotextile fabrics.

Nearshore dredging in areas of cobble-gravel beaches is not anticipated to result in significant slope
stability issues, since beach slopes are relatively flat, ranging from approximately 8H:1V to 10H:1V
(Figure 4-3). However, dredge cuts at the shoreline will likely result in localized sloughing at the cut
face, particularly in areas of deep cuts. Prompt backfilling to restore the original beach slope will reduce
instances of small-scale failures and return the beach to a stable condition. Also, the stability at the cut
face will be positively affected in arcas where low marsh or high marsh vegetation is present adjacent to
the cut face.

4.44 Treatment of Other Shoreline Features

The presence of known and unknown features on the western shoreline requires consideration for the
dredge design. Numerous abandoned water intake cribs and intake lines are present, and detailed
information on their construction is lacking. For example, information obtained during previous site
investigations suggests that some intake lines may be pile supported.

While a number of outfalls were identified and presented in Figure 3-1, a detailed survey of all outfalls
has not been performed. Useful survey information would include discharge location, invert elevation,
current status (active/inactive), type and extent of outfall protection, and discharge source(s) for active
lines. Identification and elimination of illicit discharges prior to dredging would prevent recontamination
of sediments.

2002-017-0232 _
10/17/02 4-22

Wil



Water Lines
_/‘-\\/’ MHHW (+2.72")
'/ MHW (+2.45")
< MLW (-1.327)
./ MLLW (-1.44%)
' Topographic and Bathymetric Lines
(1" contour interval NGVD 29)

Sub-tidal or Mudfiat Management Unit
@mmﬂn Management Unit

Required Dredge Depth (feet)
[]o-o0s
Wood Street g :'_’,'_;
Bridge Bl 1s-2

Bl z-25

B 253 @
Prouteau Street B 3-3s
Cove B o5 -4

B a-as
Bl a5-5

Coffin Avenue
Cove

| Veranda Avenu%

FOSTER [/ WHEELER
e

New Bedford Harbor Superfund Site

Bristol County, Massachusetts

Figure 4-1
Sediment Management Units
Sheet 1 of 3

Draft : October 17, 2002

P:\GIS\NBH\workdir\dmunits.apr



http:MLLW(-1.44

igure 4-1

F
ment Management Units

Sheet 2 of 3

(1" contour interval NGVD 29)

Draft : October 17, 2002

' MHW (+2.45)
U MLW (-1.327)
"/ MLLW (-1.44)

0
FEET
FOSTER {{ WHEELER

\GIS\NBH\workdir\dmunits.apr

.

ol
-

"\ Topographic and Bathymetric Lines
FOSTER WHEELER ENVFRDONMENTAL CORPORATION
133 FEDERAL STREET, BOBTON, MASBACHUBETTS 02110

Required Dredge Depth (feet)

L S

"

¢

Bristol County, Massachusetts

[MU] Sub-tidal or Mudfiat Management Unit
E Vegetative Management Unit

/\/ MHHW (+2.727)

Water Lines
Sed
P

New Bedford Harbor Superfund Site

: seaiife
i - e
b . _F
am um s i
— ==k
by
I = -
o
T b H
;
P T Eaee
S TR o
= ST
...... i :
T TrH anmEn

; amanniadaansnn
I.-u"
- ne = 1000
H + i
tt T Tt :
o ¥
H waEm s H
an ==m : ﬁ
T T
: T ] .
1 HHH eay
et !
e  ad 1 i~ - E
- ™ = L7
{ mn ~
ans EaE
HHH

-

) T
2 : T T
= 2\

T A\ N )
CEER SRR
P \
T
DT
= o
H
0
-
S :
- - :
S =
=



http:MLLW(-1.44

O

=

i

Tt

TR

=

S

Tt

o

Ll

wu ]
Hh
T

"a
T
T
T

)

FOSTER | WHEELER

FOSTER WHEELER ENVRONMENTAL CORPORATION
133 FEDERAL STREET, BOBTON, MASSACHUBETTS 02110

Water Lines
' MHHW (+2.72")
/' MHW (+2.45")
U MLW (-1.327)
" MLLW (-1.44")
Topographic and Bathymetric Lines
(1" contour interval NGVD 29)

Sub-tidal or Mudflat Management Unit
E\hgohﬁvo Management Unit

Required Dredge Depth (feet)
[ ]o-05
[]o.5-1
B 1-15
B 1.5-2
Bl 2-25
Bl 25-3
Bl :-35
| EER
-4

45-5

Bl s-12

@

700 0 700

FEET

111

L] ]

New Bedford Harbor Superfund Site

Bristol County, Massachusetts

Figure 4-1
Sediment Management Units
Sheet 3 of 3

Draft : October 17, 2002

P:\GIS\NBH\workdir\dmunits.apr




814500

816500

817000 817500

818000

2704500

e e

7]

/
814500

815000

- Any Subtidal of rUnvagetaiedAreahﬂleU Harbor
lha!{ls Not in a Residential Zon i

815500

[10 ppm at all depths]

816000

Any Vegetated Area of the
d&s?mlmhrwmﬂolmafhs{denﬁd
m Beachcombing Zone, or
M S\hﬂdalhreahmeLmIOuteﬂ-\arhorur
MyDavelopedAma

[50 ppm at all depths]

AnyResidenﬁaIZmeinmUnvegehled Area in the

[1 ppm in the top 12" / 10 ppm below 127

S——

FOSTER @ WHEELER

FOSTER WHEELER ENVIHONMENT AL CORPORATION
133 FEDERAL STREET, BOSTON, MASSACHUSETTS o2iio

#éjpf MyResldeﬂﬁﬂZMBlnaVegmedAreamﬂ'le

[1 ppm in the top 12" / 50 ppm below 12

|

Any eﬁgﬁwgrnhnmeelnaVegemdAmamﬁn

An ResidenﬁdZnnamﬂ'neloweHOulerHu‘bor
p‘
AnyBeactwnbngmeinmeLmIOUterHarbor

[25 ppm in the top 12" / 50 ppm below 12"

818000

NEW BEDFORD HARBOR SUPERFUND SITE

BRISTOL COUNTY, MASSACHSETTS

FIGURE 4-2
Area Designations Associated with the
ROD Target Clean-up Levels
(10f 6)
DRAFT: NADGOFEET
October 11, 2002 A POOT CONTOUR INTERVAL
5 FOOT INDEX CONTOUR INTERVAL

 PAGIS\NBHWORKDIRYod_cleanup.apr

00S¥0.2




814500

814000

8139

2704000

2702500 2702000 2701500 2701000 2700500 2700000 2699500

=

|

ey |

\
Ly
[l

ey L 1 S ——pe——— =l

¥
ngll e

o

R

S—
0005042

00S+0.2

000¥0L2

814000 814500 815000 815500 816000 816500 817000 817500

813500

i

m m_ |
2 +
e
Wm mmw mmamm
gy b g
5288~ _
T A
) mm Wﬁ m
22 ! B3
g 8l
G ot ;
___m._nw u..._..lil..lm
sl

id ;
=
g

m -]

T8 &
RIERE
i
BE

AR
LRIt

um wm
LT
s |52 3 W u:wm
mmﬁw .m,mwm
oI
Hiyat ii
5 32 m.a.a ;
i
& s i e
VBN




815500

816000

816500

817000

817500 818000

Subtidal or U ehledmlnmo Harbor
: mlshbtmnReaimgg Unper

[10 ppm at all depths]

Vegetated Lﬂm Area
] Anégadmnbhg Lower!Otmarznl;'l?lbor iaNo(inaRwM!denﬁal
. AnySuhﬁdalAresh&wLow!OuterHarbor or
_Any Developed Area

[50 ppm at all depths]

‘& AnyResldanﬁalZnnelnmUmegelaM Area in the

[1 ppm in the top 12" / 10 ppm below 12%]

% MyResideuﬁalZonenaVegelaiedAreahme

[1 ppm in the top 12" /50 ppm below 127]

FOSTER [l WHEELER

FOSTER WHEELEA ENVIRONMENTAL CORPORATION

N, TTS 0240

NEW BEDFORD HARBOR SUPERFUND SITE
BRISTOL COUNTY, MASSACHSETTS

A.nyResidwﬂalZonehmeLoweriomeer
% Upper Harbor, or

NwBeadmnbthoneln a Vegetated Area in the
Any Beachcombing Zone in the Lower / Outer Harbor

[25 ppm in the top 12" / 50 ppm below 12"]

FIGURE 4-2
Area Designations Associated with the
ROD Target Clean-up Levels
{3 of 6)

M&STATEP‘LME

DRAFT: NAD 83 FEET

October 11, 2002 | 3001 contour WTERVAL

5FOOT IDEK GONTGJR INTERVAL

PAGISWBHWORKDIR\rod_cl mgg




2694000

2683500
=

2693000

2692500

2692000

2691500

2691000

2690500

2690000

2689500

2689000

2688500

e
813500

AnySubbdalorUmagehledAreahheUpperHarbw

AnySubﬂdalmainmemeoulerl-hrbor or
Any Developed Area

that is Not in a Residential [10 ppm at all depths]
Vegetated Area of the Area =
%Lmiﬁubrl-hrbor Notina dential
[50 ppm at all depths]

133 FEDERAL

Residential Zone in an Unvegetated Areain the
G%erl-hrbor

%‘i’?

[1 ppm in the top 12"/ 10 ppm below 127]

AnyﬂesiﬂanﬂalZonehaVagelstadAreahme
MMZQMMMLM!%H&W

(1 ppm in the top 12" { 50 ppm below 12']

Any mtrbthanehaVege!awdAraamme
Upparl-larbor
Any Beachcombing Zone in the Lower / Outer Harbor

[25 ppm in the top 12"/ 50 ppm below 12]

FOSTER (W WHEELER

FOSTEAR WHEELER ENVIRONMENTAL CORPORATION
ATREET, BOSTON, MASSACHUSETTA 02110

-

NEW BEDFORD HARBOR SUPERFUND SITE
BRISTOL COUNTY, MASSACHSETTS

FIGURE 4-2
Area Designations Associated with the
ROD Target Clean-up Levels
(4 of 6)

MA STATE PLANE

NAD 83 FEET

NGVD 28

1 FOOT CONTOUR INTERVAL

5 FOOT INDEX CONTOUR INTERVAL

DRAFT:
October 11, 2002

P\GISINBH\WORKDIR\rod_cleanup.apr




Subtidal or Unvegetated Area in the Upper Harbor
MENolhaReddanﬁalZme

[10 ppm at all depths]

Vegetated Area of the U, Harbor or Area
%mrmmmmmnﬁdaﬁd
or Beachcom e, or

Any Subtidal Area in the Lower / Quter Harbor, or
Any Developed Area

[50 ppm at all depths]

%
o

Residential Zone in an U Areain th
Any e in an Unvegetated e

[1 ppm in the top 12" / 10 ppm below 12"

[T Any Residential Zone in a Vegetated Area in the
Upper Harbor,
#ﬁ AnyRuidmﬂaloereinmaLmHOuerﬂw

[1 ppm in the top 12" / 50 ppm below 127]

MyBaadmuj?rnmeehaVegeMedhealnh
Ahy Beachcombing Zone in the Lower / Outer Harbor

[25 ppm in the top 12"/ 50 ppm below 12"]

FOSTER {ill WHEELER

FOSTER WHEELEA ENVIRONMENTAL CORPOHATION

133 FEDERAL STREET, J, MASSA TS 024i0
i

] 300 600 Feet

 —

NEW BEDFORD HARBOR SUPERFUND SITE

BRISTOL COUNTY, MASSACHSETTS

FIGURE 4-2
Area Designations Associated with the
ROD Target Clean-up Levels
(5 of 6)
DRAFT: ”N.Ng-:’gé;:é%“’*
October 11, 2002 | 1FooT CONTOUR INTERVAL
5 FOOT INDEX CONTOUR INTERVAL

PAGIS\NBH\WORKDIRVod_cleanup.apr




817000

817500

816500 817000 817500 3181000 818500 819000 819500 820000
Vo 1o Nok I & et T PPl it [10 ppm at al depths| FOSTER {ill WHEELER | NEW BEDFORD HARBOR SUPERFUND SITE
Arz:egemed Area of the “sﬂm o &{g dm oo SR WO MMMMARMT A DRPIRATION. BRISTOL COUNTY, MASS;_QE!HSETTS

chcombing Zone, or
AnySubtﬁdaMreainmeLower!OuterHa:bu' or
Any Developed Area

[50 ppm at all depths]

Residential Zone in an Unvegetated Areain the
- Upper rarbar

[1 ppm in the top 12"/ 10 ppm below 12"]

2

Hal

GnyReandantalZmenaVegetatedArsan&ns
AnyReaidenﬁalZonehﬂzaan!OderHafbor

[1 ppm in the top 12° / 50 ppm below 127]

WBWQMnaVegmmmhme
ﬂBMwMmehWLWIOMHm

[25 ppm in the top 12" / 50 ppm below 12%)

0 |

FIGURE 4-2
Area Designations Associated with the
ROD Target Clean-up Levels
(6 of 6)
MA STATE PLANE
DRAFT: NAD B FEET
October 11, 2002 | 1F0OT CONTOUR INTERVAL
§ FOOT INDEX CONTOUR INTERVAL

PAGIS\WWBHIWORKDIR\od_cleanup.apr




-

INPro Jects\519717209102\dwg\MNBDSS04.dwg 02/22/2002 04:03:38 PM PST

AR

SRR

Bheses

0

MAXIMUM DREDGE CUT SLOPE

~— MAXIMUM DREDGE CUT SLOPE

/- ORIGINAL GRADE

QUARRY STONE BULKHEAD

BEACH SHORELINE

= MAXIMUM DREDGE CUT SLOPE
rd

/,—- ORIGINAL GRADE

4

8

SCALE IN FEET

FIGURE 4-3

NEW BEDFORD HARBOR SUPERFUND SITE
NEW BEDFORD, MASSACHUSETTS

CONCEPTUAL
SHORELINE SECTIONS

FOSTER WHEELER ENVIRONMENTAL CORPORATION
TERC PROGRAM




5.0 IMPLEMENTATION
5.1 Dredging Sequence

Dredging will be performed by MU. The actual procurement method has not been selected. Due to the
multi-year nature of the project, alternatives include:

a) Procure a dredging subcontractor for only those MUs that will be completed in the first year.
MUs will subsequently be selected for dredging in future or “out” years based on funding
availability. Assuming the dredging subcontractor performs satisfactorily in the first year of the
contract, he will be assured of future work in the out years.

b) Procure a dredging subcontractor for the entire project. Promise only the first year and award
future work as options or additive alternatives.

5.2 Subcontractor Acquisition Strategy

The dredging work will be performed by a subcontractor to the NE TERC 2 Prime Contractor. The
subcontractor will be selected based on “best value” to the owner. A Request for Proposals will be
developed and offered to a pre-approved short list of dredging contractors. Qualifications of the bidders
to accomplish the work will be assessed and bidders will be ranked on various criteria such as personnel,
equipment, health and safety records, and cost.

5.2.1 General Selection Procedures

The subcontractor will be selected based on the technical criteria set forth below. The technical
evaluation may utilize a point system for each category. Each member of the technical evaluation board
could then score the bidders based on the point system established for each of the evaluation categories.
The points from each category will be sumnied to get an individual score. The individual scores from
each board member will then be totaled to arrive at an overall score for each dredging contractor. The
successful bidder will have the highest score.

Price will be a factor in the selection process, however price is only one of the evaluation criteria. Price
shall be calculated based on the bids received plus the added cost of treating the water needed to dredge
and discharge to the dewatering facility. Thus, bidders proposing to use a dredge system that minimizes
the amount of water requiring treatment will have less cost added to their bids than those that generate or
use more water. Proposals shall include a mass balance showing the approximate volume of water the
bidder will discharge to the dewatering facility. From the mass balance, the prime contractor will develop
and apply water treatment and dewatering costs to the volumes submitted in the bid.

The subcontract 1s expected to take several years to accomplish. One subcontractor will be selected for
the work.

Out year bids shall be provided for MUs identified and will be based on preliminary design. Bids shall be
made in current-year dollars and when awarded will be adjusted upward for inflation. Qut year bids will
be subject to negotiation and may be modified to reflect the final design.
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5.2.2  Selection Process
5.2.2.1 Statement of Qualifications

The selection of a dredging subcontractor will be a two-step process, the first of which being that the
prime contractor will prepare a solicitation package with a listing of technical requirements the dredging
contractors must meet. Interested dredging subcontractors will prepare statements of qualifications
(SOQs). The SOQs will have minimum requirements that the subcontractor must meet before receiving
further consideration.

The following are the recommended criteria that potential subcontractors must address to be considered
for the work. These criteria may be modified or additional criteria may be developed in the procurement
process:

1. Acceptance of the prime contractor’s Hazardous Waste Terms and Conditions and the NE
TERC Project Labor Agreement;

2. Performance bond capacity of $15 million;

3. Minimum of 10 years of dredging experience, with a minimum of 2 contaminated sediment
dredging projects;

4. Ownership of at least 2 dredge plants capable of dredging in shallow water;

5. Satisfactory Environmental Health and Safety history evaluation in accordance with Foster
Wheeler Procedure EHS 1-4: Subcontractor Selection and Management; and

6. Ability to comply with requirements stated in the prime contractor’s approved Task Order
Plans.

5.2.2.2 Technical Evaluation Process

Dredging subcontractors that meet the minimum requirements of the SOQ process will then undergo
technical evaluation. The technical evaluation criteria will include a point system for each category.
Each member of the technical evaluation board will provide a score based on the point system established
for cach of the evaluation categories. The points from each category will be summed to get an individual
score. The individual scores from each board member will then be totaled to arrive at an overall score for
each dredging subcontractor. Three potential dredging subcontractors with the highest overall scores will
be asked to provide unit prices for the bid items described in the following section.

The subcontractor shall provide information describing previous project experience, project performance
and implementation strategies, equipment condition and utilization, personnel experience, and health and
safety compliance. The information must be submitted to support a technical evaluation for each of the
factors listed betow.

1. Performance on past dredging projects involving contaminated sediments (100 points)

e Experience on dredging projects greater than 200,000 cy

e Ability to perform precision dredging with 4 inches or less tolerance as evidenced by past
projects

e Experience in use of precision vertical and horizontal dynamic positioning equipment
located in dredge operator’s cab and/or on the dredge bucket or dredge head

e Experience on dredging projects involving contaminated sediments

e Ability to mininuze resuspension

2002-017-0232 -
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Adherence to schedule

Adherence to budget

Compliance with permit requirements
Compliance with water quality requirements

Dredge Plant Equipment (100 points)

Equipment ownership

Suitable dredge equipment type and size
Type of positioning equipment
Condition of equipment

Maintenance and repair program

Support/Work/Crew Boats (75 points)

Equipment ownership or availability

Condition of boats and barges

Size, type and quantity of available boats/barges

Ability to operate in shallow water and eliminate the disturbance of bottom sediments

Environmental Health and Safety (EHS) Compliance (75 points)

Loss experience rates (OSHA Recordable Incident Rates, Lost Workday Incident Rates,
Lost-Time Incident Rates, Incident Severity Rates) will be evaluated in part by
comparison to like industry averages as complied by the U.S. Bureau of Labor Statistics
(BLS) (current and past three years)

Experience Modification Rates (EMRs) (current and past three years) should be 1.0 or
less

OSHA (Federal or State) compliance history (current and past five years)

Environmental compliance history (current and past five years)

Content and scope of written EHS programs(s)

Implementation of EHS program(s)

Qualifications and experience of company EHS personnel

EHS training experience of project personnel

Substance Abuse Program which includes pre-employment “for cause” and post-accident
employee drug and alcohol testing

Drug-Free Workplace Program in comphance with Federal requirements (DFAR Clause
252.223-7004).

The Subcontractor shall provide documentation of the above information by completing
Foster Wheeler Form EHS [-4, Attachment B — Subcontractor Profile — Environmental
Health and Safety Program Areas. The following submittals must accompany the above
completed form: 1) Worker’s Compensation Insurance carrier documentation of EMRs for
current and past three years, 2) OSHA 200/300 Logs for current and past three years, 3) Copy
of Written Company EHS Program, 4) OSHA or Environmental violation, citation, or
enforcement action information for current and past five years, if applicable.

Other additional documents or supporting information may be requested by Foster Wheeler
during the evaluation process.
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5. Experience of Personnel (50 points)

e Resume of assigned Project Manager

e Resume of assigned Project Superintendent(s)
e Experience of dredge operators

¢ Experience of other dredging field staff

6. Project Approach (100 points)

¢ Description of approach for completing the Upper Harbor CERCLA dredging

e Description of approach for completing the Lower Harbor CERCLA dredging

e Description of approach for dredged material transport to the Sawyer Street dewatering
facility

¢ Description of approach for handling debris and moving to shore for disposal

¢ Description of Dredging and Disposal quality control program for this project, meeting
the requirements listed in the ROD

The technical evaluation board members will be the Project Manager, Project Lead Engineer, Lead
Designer, Program Health and Safety Manager, and Project Site Superintendent.

5.2.2.3  Price Evaluation Process

Subcontractors meeting all bidder requirements will be asked to provide costs for the lump sum and unit
price bid items presented in Table 5-1.

The solicitation package will include a statement of work that includes a copy of the plans and
specifications. A pre-bid conference will be held prior to bid submittal to clarify any questions or
concerns. The bids will be evaluated to ensure that they are consistent with the technical proposals each
of the dredging contractors has submitted. This will include an inspection of dredge plant equipment by
the prime contractor.

The prime contractor will incorporate the bid from the bidder providing the best value to the owner into
its Technical Scope and Estimate to perform the work. Once USACE has awarded the prime contractor
with delivery orders for this work, an award will be made to the selected dredging contractor.

5.3 One Pass vs. Two Pass Dredging

The dredging process may result in resuspension of potentially contaminated material into the water
column and, through convective mixing and transport via local currents, these contaminated sediments
may be distributed to previously dredged areas, potentially recontaminating those areas to above cleanup
levels. In addition, natural events such as storms may stir up contaminated sediments and redistribute
contaminants to clean areas. For the purpose of addressing recontamination, an analysis has been
performed and extended discussion has been held on the advantages and disadvantages of performing a
“first pass” dredge cut to remove 1 to 3 feet of sediment across an entire MU, or even across all of the
Upper Harbor. This first pass cut would leave 1 or more feet of material requiring dredging and would
therefore be followed by a second pass that dredges to the final design line and grade.

Appendix G discusses the pros and cons of the one pass and two pass dredging approaches and a
recommendation is given in Section 5.4.
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Table 5-1. Bid Schedule

[ Ttem Description Estimated Unit Unit Price Amount
Quantity
000la  Mobilization and 1 Job LS XXX $
Demobilization
0001b  Annual Mothballing 1Yr LS XXX $
and Start Up
Total Amount for [tem 0001 $

Basis of Bid for Item 0002 shall be the sum of Items 0002a, b, ¢, d, e, f, and g for the following work:

[tem Description Estimated Unit Unit Price Amount
Quantity
0002 Dredge Management Unit (MU) #1
0002a  Dredging | LS XXX $
0002b  Cleanup Dredging 5 DAY § $
0002¢  Daily Standby Rate 5 DAY $ §
0002d  Bedding Material TON $ $
0002¢  Sand TON $ $
0002f  Riprap TON $ §
Total Amount for [tems 0002a, b, ¢, d, e, f, g $

Basis of Bid for Item 0003 shall be the Total Amount for sum of Items 0003a, b, ¢, d, e, f, and g for the
following work:

[tem Description Estimated Unit Unit Price Amount

Quantity
03 Dredge Management Unit (MU) #2

NOTE: For each Management Unit (both Dredging and Excavation), there will be a list of items just like
0002 above.

|
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54 Targeting Warm Spots - Phased Approach

As the project has developed, the concept of targeting “warm” spots in the Upper Harbor early in the
project life has evolved. Similar to the two pass approach, but applied to specific areas, this targeting
includes dredging an upper layer of more highly contaminated sediments while leaving less contaminated
sediments in place as a means of removing the largest possible PCB mass. Dredging would not generally
be accomplished to the Zstar depths when targeting warm spots. The remaining sediments would be
removed to the Zstar depths later in the project life as a second “phase” of the overall operation, although
based on the probable lag from first to second pass, most likely would be performed under a separate
contract vehicle.

A principal driver in the decision as to whether to target warm spots is related to funding limitations.
Dredging of the contaminated sediments in New Bedford Harbor will take from 5 to 20 years to complete.
The actual number of years will depend on the amount annually appropriated by Congress. Therefore, to
get the most effective use of these limited dollars available, removing as much of the PCB mass as
possible (rather than attempting to excavate to the ROD cleanup elevation on an MU-by-MU basis) is
prudent. Recognize that this approach continues to assume that the ROD cleanup levels to the Zstar
elevations will be achieved later on 1n the project’s life.

Several data analysis have been performed, including the development of Zstar depths (Figure 4-1), an
approximate analysis of PCB concentration at one-foot increments completed by USEPA (Nelson, 2002),
and a PCB mass analysis by depth and MU performed by USACE (Walsh, 2002). The latter analysis
performed by USACE 1s helpful in approximating where the greatest mass of PCBs is located in the
harbor. Appendix I includes a summary of PCB masses by MU and suggests that 70% of the PCB mass
is found in the upper 2 feet of the sediment and nearly 90% in the upper 3 feet. It also suggests that
approximately 75% of the PCB mass in the Upper Harbor is in the northern half of the Upper Harbor
(MU-11 and north), is in dredge area MUs (e.g., not mudflat areas), and is, as noted, generally in the
upper 2 to 3 feet of the dredge prism.

Therefore, the first phase of dredging will target “warm” spots within dredge MUs, thereby limiting
complexities associated with mudflat MU’s such as sheet piling, specialized processing equipment, and
access from shore. As the project matures, dredging operations will be better understood and portions of
the “warm” mudflats could be excavated using the dredge plant, or excavation could be performed in
coordination with the dredging.

Dredging to the Zstar elevation would be performed in the second phase. Design documents for Phase
Two (five or more years away), where lessons learned can be applied to the design process and where
leadership and decisions on the approach may change, should be prepared, priced, and/or bid once these
decisions have been made.

The recommended priority of MUs in Phase 1 s shown below.

1. MU-I

2. MU-2

3. MU4

4. MU-7

5. MU-6

6. . MU-8 (after Com Electric cables removed)
7. MU-9

8. MU-11

9. MU-3 and MU-5 (1if CDF-A not built)

10. MU-10 and MU-13 (if CDE-B not built)
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5.5 Shoreside Support Facilities

The dredging process will require certain shoreside support and facilities that will depend on the phase of
the project. The anticipated operations include mobilization and assembly of the dredge plant at a
suitable location on or adjacent to the shoreline (probably above the Coggeshall Street Bridge, although a
modular system could be developed to allow portions to be assembled below the bridge); dredging
proper; and demobilization/disassembly.

The dredge will be a floating plant, probably devoid of its own propulsion equipment, possibly dedicated
to the project for the contract life of several years. Once assembled and placed in service, the plant will
stay on station in the harbor. There will be no reason to move the plant to a dock except for major
unanticipated repairs or during seasonal shutdown. When operating, support activities associated with the
dredging operations will include:

e Movement of personnel from shore to dredge and back — These activities would include crew
shift changes, access by site superintendents, regulatory oversight, access by QC and field
sampling personnel, and access by any other observers. This activity would typically be
accomplished by a dedicated crew/supply boat.

e Provisioning — The dredge will require periodic fueling, topping off and changes to lubrication
and engine fluids, provisioning of items such as drinking water, cleaning supplies, rags and other
consumables, and service of portable toilets. Most of these activities will be accomplished with a
dedicated support/crew boat. It is envisioned that fuel would be transferred from a tank truck on
shore to the support boat, then pumped from the support boat to the dredge. Other items may be
manually handed to the support vessel or transferred to the support boat via a small crane.

¢ Dredge Repositioning — On a regular basis, the dredge will require repositioning within an MU or
to a new location. This would normally be accomplished with a support craft or small tug.

e Debris ~ Debris generated during dredging shall be separated and transported to shore for
disposal. Debnis will be considered contaminated and therefore kept separated and subject to
special handling. Debris may be placed on a suitable shallow draft work boat or barge working
alongside of, or in close proximity to, the dredge. Debris will only be decontaminated on shore in
a location where the wash water can be collected and treated. While a shallow draft barge or
similar may be adequate to store and subsequently move the debris to a shore facility, a suitable
debris handling/transfer system at the shore interface will be needed. A fixed dock would be
appropriate, although it is envisioned that a sloped ramp may be constructed to allow a landing
craft-type barge operation to occur, thereby eliminating the need for a heavy dock. (A ramp
might also be beneficial in the mobilization phase when assembling the dredge plant.) Once
ashore, decontaminated debris can then be disposed of in an approved location/landfill or
recycled.

Optimally, shoreside facilities will provide safe and reliable all-weather access for personnel transfers to
and from the crew/supply boat, the ability to move consumables and miscellaneous equipment to and
from the dredge, and the ability to transfer potentially contaminated debris to a decontamination facility
located on shore.

In addition to the operations associated with the dredging process, the dredging subcontractor will require
a secure laydown area for his equipment (dredge pipe, floats, etc.), space for at least one Conex or similar
steel container for secure storage of tools and supplies, adequate space to set up an office/trailer, adequate
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space for staff and labor parking, and adequate space to maneuver trucks handling debris and delivering
supplies.

5.5.1  Recommended Shoreside Support Facilities
Facilities that will be needed include the following:

e Suitable dock or docks to safely move personnel and provisions from shore to dredge and back;
e Suitable facilities to assemble and mobilize the dredge plant and related floating equipment;

o Facilities for secure plant storage in moth balled status during non-working (winter) shutdown
periods; and

e Dredging necessary to provide adequate channels and depths for barge and vessel movement.
Dredge material generated under this term shall be considered contaminated and shall be
delivered to the dewatering facility as slurry.

When dredging in the Lower Harbor, the contractor is responsible for locating and establishing a location
for placement of shoreside support tacilitics required for the dredging operations.

5.5.2  Shoreside Support Facilities Design

A light duty facility such as a tloating dock will be adequate for mooring a crew/support boat to transfer
personnel and supplies and even for snaking a fuel line from a tanker truck (with a Spill Prevention
Control and Countermeasures [SPCC] Plan in place). For debris transfer, a heavier duty facility may be
required to allow the work boat or barge to be moved in close enough to allow the debris, possibly in a
Conex, to be lifted off and transported to the decontamination facility. However, as noted above, a
landing craft-type operation could eliminate the need for a heavy duty dock. The dredging contractor’s
responsibility for the debris will end once it is delivered to shore. Loading, transfer to a decontamination
facility, decontamination, and disposal will be performed by a separate contractor.

Basic design requirements for a light duty dock would suggest 100-pounds per square foot (psf) live load
capacity. A 10-foot-wide concrete float that is 75 to 100 feet long and held in place with 16-inch steel
pipe piles on 20-foot centers is sufficient. The water depths alongside should be -5 feet NGVD (29) to
allow all tide access for shallow draft support boats. This depth could be obtained by dredging or by
locating the float in an area where adequate depths are available near shore. A transition gangway,
adequately anchored to a pile bent or upland abutment, would be required to accommodate tidal
fluctuation. Adjacent uplands should allow vehicle access to the top of the gangway. Americans with
Disabilities Act (ADA) accessibility would not normally be required for these facilities.

Debris handing would require a more substantial facility able to support a crane and flat bed or dump
trucks. The optimum arrangement would be one where a crane (mobile or tracked) could pick material
directly off of a work boat or barge, possibly while loaded in a Conex. An alongside depth of -5 feet
NGVD (29) and a length of 100 feet 1s recommended. The elevation of the deck or top of fill should be
kept as low as feasible, say 5 to 6 feet NGVD (29), to minimize costs. Either a pile-supported dock or
sheet pile bulkhead may be required and the alongside depth may be achieved by dredging.

A sloped ramp should be conslructed of suitable materials to withstand heavy wheel loads and grounding
by the landing type craft at all tide levels. Pre-cast concrete planks on a prepared granular base have been
used successfully for small boat ramps and would be satisfactory. A channel may need to be dredged to
access the ramp, depending on the location selected for these facilities.
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5.6 Acceptance — Post Dredge Surveying and Confirmation Sampling

Section 2.1 sets forth the ROD cleanup goals for various locations. Methods for confirming that the
cleanup has been accomplished and has resulted in the area being accepted as completed are set forth in
this section. In general, sampling includes both post-dredging bathymetric surveys as well as sediment
sampling to confirm that cleanup levels have been achieved.

5.6.1  Bathymetric Survey Approach

The contractor shall establish an approach for accurately measuring the pre- and post- dredge survey
elevations for the Upper and Lower Harbors. The approach used shall be in accordance with
Section 01725 - Field Engineering for Dredging, and the USACE Hydrographic Surveying Engineering
Manual (USACE, 2002). The approach shall take into account the presence of soft sediments in the
harbor, commonly referred to as “fluff,” or “fluid mud.” For previous work at New Bedford Harbor, the
terms have been used to describe the consistency of the in situ near surface bottom sediments
predominantly found in subtidal areas, and are also referred to as “black mayonnaise.”

5.6.1.1 Hydrographic Survey and Fluff Layer Measurement Methods

As determined by USACE, post-dredge surveying when there is a low-density suspended sediment layer
may result in survey inaccuracies. The USACE Hydrographic Survey Engineering Manual (USACE,
1994) discusses these phenomena at length and describes several systems that have the ability to identify
the fluff layer and assess the dredge depth. The following are excerpts that should be considered for
dredging in the Upper and Lower Harbors:

“When a survey 1s to be performed in an area where soft sediments or suspended material may
exist, the following considerations should be observed if contract payment will be based on in-
place measurements, or if payment is based on a daily rental basis. . . . ..

a. Dredge and survey contracts should specify the equipment and techniques to be used during the
survey work. The contract specifications should anticipate difficult bottom conditions and
define mutually acceptable ways of achieving a satisfactory contract.

b. Use a dual-frequency depth measuring system (high-frequency 200-kHz nominal/low-
frequency 24- to 50- kHz nominal). Record both the high and low frequency channels on the
depth chart.

¢. Monitor the depth chart frequently.

d. If the high-/low-frequency depth lines diverge in part of a survey section line, go back over this
portion of the section line and check the depth with a lead line, nuclear density meter, or other
independent direct contact method.

e. If the depth measured by the independent check method agrees with the high-frequency depth
measurement, continue to use the high-frequency depth measurement.

/- [f the depth measured by the independent check method does not agree with the high-frequency
depth measurement but does agree with the low-frequency depth measurement, use the low-
frequency depth measurement when the slope of the bottom is low and there are no structures
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nearby. Do not use the low-frequency depth reading on (or near) steeply sloped bottoms,
pilings, or other structures.

g. If the depth measured by the independent check method does not agree with either the high or
low-frequency depth measurements, consider using the direct-contact method for the parts of
the survey for which the two acoustic frequencies do not agree. A condition in which the lead
line does not agree with either the high- or low- frequency depth chart readings may have a
layer of fluid mud that causes this problem. If fluid mud is suspected, an alternate method
(such as a nuclear density or acoustic density probe, radar, or STB) should be considered.”

The manual identifies hydrographic surveying equipment that USACE deems suitable for performing the
surveys when dealing with fluff. These include the Innerspace dual frequency depth recorder, the
Knudsen dual frequency recorder, the Odom Hydrographic dual frequency thermal echo sounder, and the
Odom Hydrographic Parametric Profiling echo sounder.

5.6.2 Confirmation Sampling Plan
5.6.2.1 Compliance Demonstration Areas

A compliance demonstration area (CDA) is one of the subareas of the harbor for which the statistical
evaluation will be made to see if the post-dredging or post-excavation sediment PCB concentrations are at
or below the target PCB clean-up levels. The boundary of a CDA may coincide with the boundary of one
individual MU or a CDA may encompass a number of contiguous MUs that have the same target PCB
clean-up level(s) and possibly other shared characteristics.

5.6.2.2 Summary of Dredge Sequence, Excavation, and Confirmation Sampling Approaches
There are many concurrent objectives to an environmental dredging or excavation program. However,

three overall strategies or approaches to dredging or excavation are currently the primary candidates for
application. The two dredging or excavation approaches and the additional operational strategy are:

Approach 1 - Minimizing the Time an Area is Disturbed or Minimizing the
Degree of Impact on an Area;

Approach 2 - Maximizing Operational Efficiency; and

Warm Spot Removal Strategy - Minimizing the Potential for Recontamination of "Cleaned"

Areas by Initially Removing Sediments with the Highest PCB
Concentrations Prior to the Primary Dredging and Excavation
Program (Note: This strategy may be applied to particular
portions of the harbor as an initial removal step, followed by
either Approaches | or 2).

While these approaches are indicated at this time to be well suited to the majority of dredging or
excavation requirements at the harbor, other approaches or variations of one of these approaches may be
found to be needed in limited, selected areas and may also be evaluated at a later date.

Approach 1 translates into the case where the CDA 15 defined to coincide with the boundary of a single
MU. Approach 2 translates into the case where the CDA is defined to coincide with the outer envelope of
the boundaries of multiple (e.g., four to six) contiguous MUs with the same PCB target clean-up level.
The Warm Spot Removal Strategy may be implemented as a first step to either Approach | or
Approach 2, although it would probably be most advantageous when followed by Approach 2.
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It must be emphasized that additional dredging or excavation would necessarily follow the work
performed relative to the Warm Spot Removal Strategy. As such, sampling strictly for the purpose of
confirmatory sampling would not be appropriate following the dredging or excavation performed relative
to this activity. Confirmatory sampling would follow the dredging or excavation associated with
Approaches 1 or 2.

Each of the three primary considerations and the dredging or excavation approach or strategy that best
addresses that consideration is discussed below. A generalized dredging or excavation flowchart relative
to confirmatory sampling is presented in Figure 5-1.

The following sections describe each of the three primary considerations and the dredging or excavation
approach or strategy that best addresses that consideration.

5.6.2.2.1 Approach 1: Compliance Demonstration Area as a Single Management Unit

For this approach, the CDA is defined to coincide with the boundary of a single MU. The corresponding
sequencing of activities 1s such that dredging or excavation in the single MU would be started and
finished (i.e., dredged or excavated, confirmatory sampled, and found to comply with the target PCB
clean-up level(s) for that area) before dredging or excavation with the equipment used in that MU
proceeds into the next CDA. It is anticipated that this approach could be implemented in an area over a
period of several days or a few weeks.

The general sequence of steps for Approach 1 is as follows:

1. Perform the first pass of dredging or excavation for the entire MU relative to the specified design
target elevations [Note: Progress chemical sampling or other types of performance monitoring
may be performed concurrently for other non-confirmatory sampling purposes];

2. Conduct confirmatory sampling of the post-dredging or post-excavation sediment in the MU at
the depth(s) required as soon as it is safe and operationally practical to do so [Note:
Confirmatory samples and baseline long-term monitoring sediment samples will be co-located at
some number of locations to provide a linkage between the two data sets and a means for
identifying the degree of recontamination that may be occurring/have occurred];

3. Analyze the confirmatory sediment samples for PCBs in a manner acceptable for use in
regulatory compliance demonstration with expedited turnaround time;

4. Using the analytical results for the confirmatory samples collected, determine if any locations
warrant immediate additional sediment removal prior to the development of a supplemental
dredging or excavation plan based on a comparison of the individual sample results to pre-
established action levels;

5. Using the analytical results for the confirmatory samples collected, calculate the measure(s) of
sediment PCB concentration for the overall MU (i.e., the CDA) that must be compared to the
applicable target PCB clean-up level(s);

6. Determine if the overall MU meets the applicable target PCB clean-up level(s);

7. Ifthe MU meets the target PCB clean-up level(s), authorize demobilization or restoration work to
begin on this MU, as needed, and prepare the necessary regulatory documentation;

8. If the MU does not meet the target PCB clean-up level(s), specify the locations and depths of
supplemental dredging or excavation in that MU that is indicated to be necessary to achieve the
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10.

11.

12.

13.
14.

15.

l6.

17.

18.

20.

2L
22.

target PCB clean-up level(s) [Note: Consider if any archived samples collected from lower depths
in the sediment column should be analyzed to refine this specification];

Perform the second pass of dredging or excavation in the designated portions of that MU
identified in the supplemental dredging or excavation plan as soon as possible [Note: Progress
chemical sampling or other types of performance monitoring may be performed concurrently for
other non-confirmatory sampling purposes];

Conduct confirmatory sampling of the post-dredging or post-excavation sediment at the depth(s)
required only in those portions of the MU that were re-dredged or re-excavated during the second
pass as soon as it is safe and operationally practical to do so [Note: In an area where
recontamination is a special concern, resampling certain locations that were not redredged or re-
excavated may be considered];

Analyze these second pass confirmatory sediment samples for PCBs in a manner acceptable for
use in regulatory compliance demonstration with expedited turnaround time;

Using the analytical results for these second pass confirmatory samples together with the
confirmatory sampling results for the portions of the MU that did not receive a second pass of
dredging or excavation, calculate the measure(s) of sediment PCB concentration for the overall
MU (i.e., the CDA) that must be compared to the applicable target PCB clean-up level(s);

Determine if the overall MU now meets the applicable target PCB clean-up level(s);

[f the MU meets the target PCB clean-up level(s), authorize demobilization or restoration work to
begin on this MU, as needed, and prepare the necessary regulatory documentation;

If the MU does not now meet the target PCB clean-up level(s), discuss the situation and the
available data wi_th the USEPA Site Manager;

If, upon review of the available information, the USEPA Site Manager determines that another
pass of dredging or excavation is not warranted, demobilize or begin restoration work on this
MU, as needed, and prepare the necessary regulatory documentation;

If, upon review of the available information, the USEPA Site Manager determines that another
pass of dredging or excavation is warranted, specify the locations and depths of focused
supplemental dredging or excavation in that MU that 1s indicated to be necessary to achieve the
target PCB clean-up level(s) [Note: Consider if any archived samples collected from lower depths
in the sediment columns should be analyzed to improve this specification];

Perform the third, or final, pass of dredging or excavation in the designated portions of that MU
consistent with the focused supplemental dredging or excavation plan [Note: Progress chemical
sampling or other types of performance monitoring may be performed concurrently for other non-
confirmatory sampling purposes};

. Conduct confirmatory sampling of the post-dredging or post-excavation sediment at the depth(s)

required only in those portions of the MU that were re-dredged or re-excavated during the third
pass as soon as 1t is safe and operationally practical to do so;

Analyze these confirmatory sediment samples for PCBs in a manner acceptable for use in
regulatory compliance demonstration with expedited turnaround time;

Demobilize or begin restoration work on this MU (CDA), as needed,;

Using the analytical results for these third pass confirmatory samples together with the
confirmatory sampling results for the portions of the MU that did not require a third or second
pass of dredging or excavation, calculate the measures of sediment PCB concentration for that
MU (i.e., CDA) that must be compared to the applicable target clean-up level(s);
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23. Determine if the MU now meets the applicable target PCB clean-up level(s);
24. If the MU meets the target PCB clean-up level(s), prepare the appropriate documentation;

25. If the MU does not now meet the target PCB clean-up level(s), prepare the necessary "off ramp"
documentation as directed by the USEPA Site Manager; and

26. Determine, through consultation with the USEPA Site Manager, whether the archived samples for
this MU should be discarded or if they should be retained for an additional period of time.

It should be highlighted relative to the steps outlined above that a third pass of dredging or excavation In
an MU is not expected to be a frequent occurrence, and no fourth passes are envisioned. It also should be
highlighted that once a CDA (in this case a single MU) has been determined to have met its applicable
target PCB clean-up level(s) or the USEPA Site Manager has determined that no further work in that area
is warranted, confirmatory sampling and remedial dredging or excavation in that MU is considered to be
complete. At that point, no additional dredging or excavation in that area would be anticipated.

In summary, the principal advantages of implementing Approach | include:

¢ Minimizes the duration of disturbance to an individual MU since the dredging or excavation and
confirmatory sampling could be completed most expeditiously; and

¢ Quickly and effectively addresses areas of residual contamination above the target PCB clean-up
levels that are identified by the confirmatory sampling before local conditions change
significantly.

The potential disadvantages of implementing Approach 1 include:

e May lower production rates due to down time if dredgers or excavators must wait on samplers
and analytical results, or samplers must wait on dredgers or excavators to clear an area;

¢ Requires significant coordination among differently tasked groups; and

e May result in higher overall unit removal or processing cost due to lower production rates,
additional operation and management cost, and higher analytical costs.

5.6.2.2.2 Approach 2: Compliance Demonstration Area Covering Multiple Management Units

For this approach, the CDA is defined to coincide with the outer envelope of the boundaries of multiple
(e.g., four to six) contiguous MUs with the same target PCB clean-up level(s). The approach is based on
a dredging sequence where a set of MUs in a contiguous area would be dredged or excavated and
evaluated for purposes of compliance with the target PCB clean-up levels as one overall area (i.e., the
CDA). A first pass of dredging or excavation would be performed throughout all of the MUs of the CDA,
one after another, during one working season. Confirmatory samples would be collected following the
dredging or excavation when it was safe and operationally practical to do so. The analytical results from
these samples would be obtained within standard (non-expedited) turnaround times. Once the analytical
data for all the MUs are received and analyzed, a determination would be made as to whether the entire
CDA met the applicable target PCB clean-up level(s) for that area. If the overall CDA does not meet the
applicable target PCB clean-up level(s) for that area at this point, a supplemental dredging or excavation
plan would be developed that would identify the locations and depths within the CDA that must be further
dredged or excavated. This area to be re-dredged or re-excavated could be one or more portions of any of
the MUs that comprise that CDA. This specification would be based on the sediment PCB levels
throughout the entire CDA, not just within any single component MU. This supplemental work would be
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performed later in that work season (if practical) or at the beginning of the following work season. Under
this approach, dredging or excavation may be performed in more than one MU, or even CDA, at the
harbor before the confirmatory sampling process and demonstration efforts are completed for another
CDA. This approach may be most suitable for areas where the PCB contamination is spread over large
subtidal areas where there are few or no routine users of the area. It is anticipated that this approach
would be implemented in a CDA over a period of months or a calendar year.

The general sequence of steps for Approach 2 is as follows:

1.

Perform the first pass of dredging or excavation for the entire CDA (multiple MUs) relative to the
specified design target elevations within a single work season [Note: Progress chemical sampling
or other types of performance monitoring may be performed concurrently for other non-
confirmatory sampling purposes];

Conduct confirmatory sampling of the post-dredging or post-excavation sediment in the CDA at
the depth(s) required as soon as it is safe and operationally practical to do so (typically within a
day or two of the dredging or excavation) [Note: Confirmatory samples and baseline long-term
monitoring sediment samples will be co-located at some number of locations to provide a linkage
between the two data sets and a means for identifying the degree of recontamination that may be
occurring/have occurred);

Analyze the confirmatory sediment samples for PCBs in a manner acceptable for use in
regulatory compliance demonstration with standard turnaround time;

Using the analytical results for the confirmatory samples collected, determine if any locations
warrant immediate additional sediment removal prior to the development of a supplemental
dredging or excavation plan based on a comparison of the individual sample results to pre-
established action levels;

Using the analytical results for the confirmatory samples collected, calculate the measure(s) of
sediment PCB concentration for the overall CDA that must be compared to the applicable target
PCB clean-up level(s);

Determine if the overall CDA meets the applicable target PCB clean-up level(s);

If the CDA meets the target PCB clean-up level(s), prepare the necessary regulatory
documentation;

If the CDA does not meet the target PCB clean-up level(s), specify the locations and depths of
supplemental dredging or excavation in that CDA (considening locations of residual
contamination in any of its MUs) that 1s indicated to be necessary to achieve the target clean-up
level(s) [Note: Consider if any archived samples collected from lower depths in the sediment
column should be analyzed to refine this specification];

Perform the second pass of dredging or excavation in the designated portions of that CDA
identified in the supplemental dredging or excavation plan as soon as practical or at the beginning
of the following work season [Note: Progress chemical sampling or other types of performance
monitoring may be performed concurrently];

. Conduct confirmatory sampling of the post-dredging or post-excavation sediment at the depth(s)

required only in those portions of the CDA that were re-dredged or re-excavated during the
second pass as soon as 1t 1s safe and operationally practical to do so;

. Analyze these second pass confirmatory sediment samples for PCBs in a manner acceptable for

use in regulatory compliance demonstration with expedited turnaround time;
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12.

13.
14.

15.

17.

18.

19.

20.

21.
22.

23.
24.
25.

26.

Using the analytical results for these second pass confirmatory samples together with the
confirmatory sampling results for the portions of the CDA that did not receive a second pass of
dredging or excavation, calculate the measure(s) of sediment PCB concentration for the overall
CDA that must be compared to the applicable target PCB clean-up level(s);

Determine if the overall CDA now meets the applicable target PCB clean-up level(s);

If the CDA meets the target PCB clean-up level(s), authorize demobilization or restoration work
to begin on this CDA, as needed, and prepare the necessary regulatory documentation;

If the CDA does not now meet the target PCB clean-up level(s), discuss the situation and the
available data with the USEPA Site Manager;

. If, upon review of the available information, the USEPA Site Manager determines that another

pass of dredging or excavation is not warranted, demobilize or begin restoration work on this
CDA, as needed, and prepare the necessary regulatory documentation;

If, upon review of the available information, the USEPA Site Manager determines that another
pass of dredging or excavation is warranted, specify the locations and depths of focused
supplemental dredging or excavation 1n that CDA that 1s indicated to be necessary to achieve the
target PCB clean-up level(s) (considering locations of residual contamination in any of its MUs)
[Note: Consider if any archived samples collected from lower depths in the sediment columns
should be analyzed to improve this specification];

Perform the third, or final, pass of dredging or excavation in the designated portions of that CDA
consistent with the focused supplemental dredging or excavation plan within the same work
season [Note: Progress chemical sampling or other types of performance monitoring may be
performed concurrently);

Conduct confirmatory sampling of the post-dredging or post-excavation sediment at the depth(s)
required only in those portions of the CDA that were re-dredged or re-excavated during the third
pass as soon as it is sate and operationally practical to do so;

Analyze these confirmatory sediment samples for PCBs in a manner acceptable for use in
regulatory compliance demonstration with standard turnaround time;

Demobilize or begin restoration work on this CDA, as needed;

Using the analytical results for these third pass confirmatory samples together with the
confirmatory sampling results for the portions of the CDA that did not require a third or second
pass of dredging or excavation, calculate the measures of sediment PCB concentration for that
CDA that must be compared to the applicable target clean-up level(s);

Determine tf the CDA now meets the applicable target PCB clean-up level(s);
If the CDA meets the target PCB clean-up level(s), prepare the appropriate documentation;

If the CDA does not now meet the target PCB clean-up level(s), prepare the necessary
"off ramp" documentation as directed by the USEPA Site Manager; and

Determine, through consultation with the USEPA Site Manager, whether the archived samples for
this CDA should be discarded or if they should be retained for an additional period of time.

It should be highlighted relative to the steps outlined above that a third pass of dredging or excavation in a
CDA is again not expected to be a frequent occurrence, and no fourth passes are envisioned. It also
should be highlighted that once a CDA (in this case a set of multiple MUs) has been determined to have
met its applicable target PCB clean-up level(s) or the USEPA Site Manager has determined that no further
work in that area is warranted, confirmatory sampling and remedial dredging or excavation in that CDA is

2002-017-0232 5-15

10/17/02



considered to be complete. At that point, no additional dredging or excavation in that area would be
anticipated.

In summary, the advantages of Approach 2 include the following:

e Maximizes production rates for dredgers or excavators during the first pass since there will be
nearly continuous sediment removal and processing during this period;

e Can be more cost-effective since standard analytical turnaround times can be used following the
more sampling intensive first pass and less oversight and management costs would be required,;
and

¢ May lessen the degree or extent of recontamination of a clean MU by nearby areas that have not
yet been remediated (due to the natural or man-induced mixing of sediments).

The disadvantages of Approach 2 include the following:

e Second pass dredging or excavation may be less effective at bringing the CDA into compliance if
the residual areas of highest contamination identified during the confirmatory sampling
conducted in the previous season have moved or been covered over by natural forces (e.g., tides

_ or storms during the time lag); and

e Individual MUs are not finished until the entire CDA with which 1t 1s associated is finished.
5.6.2.2.3 “Warm Spot” Removal Strategy

The Warm Spot Removal Strategy, as was noted above, is not strictly an alternative to Approaches ! or 2,
but a supplementary initial phase of etther approach. The Warm Spot Removal Strategy consists of a first
pass of dredging or excavation that selectively targets an intermediate removal depth. No confirmatory
sampling would be associated with this first pass effort, as the remaining surficial sediments will be
subsequently removed during the planned second step. Progress chemical sampling or other types of
performance monitoring may be performed during or immediately following the first step for non-
confirmatory sampling purposes.

The second step would be performcd using either Approach | or Approach 2, depending on the
circumstances of the area. The selection of an approach for the second step, including the boundaries of
the CDAs relative to the tdentified MUs, would be confirmed at this point in the process. Some
resuspension of sediment during this first step would be of less concern since these areas and much of the
area immediately surrounding them would be planned for further dredging and excavation anyway.

To the extent that resuspension and sediment migration (potentially from contaminated areas into areas
that have already achieved the target PCB clean-up level(s)) cannot be practically controlled (e.g., as the
result of storms or wind-induced wave transport), its potential impact relative to meeting the target PCB
clean-up levels will be reduced as the PCB levels in the pre-dredging or pre-excavation sediment is lower.
Minimizing the time between the dredging and the confirmatory sampling and testing also will help to
reduce the impacts.
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TABLE A-1. INTERPRETED TARGETS FROM SIDE SCAN DATA
{Upper, Lower, and Outer New Bedford Harbor Areas of Interest)

[TargetH[Northing [Easting | -~ Gharactersticz «| [TArgets [ NorhiNg| EAsting] - S A0Natactenst
1 2696592 | 815585 |Debris 45 2695978 | 814836 |Debris
2 2696640 | 815904 |Cable/Chain 46 2698671 | 814968 |Pipe
3 2696602 | 816325 |SunkenBuoy 47 2698885 | 814986 |Rock
4 2696618 | 816430 |Pile Coal 48 2699227 | 815019 |Debris
5 2695880 | 816842 |Debris 49 2695943 | 814983 |Modern Vessel Debris
6 2695849 | 816856 |Debris 50 2698691 | 814961 |Pipe
7 2695945 | 816863 |Debris 51 2695060 | 814991 |Unknown
8 2696192 | 817181 |Debris 52 2696257 | 814443 |Chain
9 2695972 | 817181 [Debris 53 2695681 | 815012 [Debris
10 2695703 | 817699 |Cable/Chain 54 2695668 | 815337 |Debris
11 2695558 | 817549 {Debris 55 2695657 | 815444 |Debris
12 2695017 | 815151 |Debris 56 2695539 | 815672 |Pipe
13 2697169 | 814286 jDebris 57 2695232 | 816419 |Debris
14 2697245 | 814284 |Debris 58 2695511 | 817590 |Rock
15 2697066 | 814287 |Modern Vessel Debris 59 2696652 | 816812 |Cable/Chain
16 2694152 | 814497 |Debris 60 2698232 | 815221 [Pipe
17 2698861 | 814637 |Rock 61 2699297 | 815472 |Debris
18 2697754 | 814575 |Debris 62 2699380 | 814811 |Debris
19 2697118 | 814621 |Piling 63 2698873 | 814602 |Railway Tracks
20 2696278 | 814447 |Cabie/Chain 64 2704167 | 814999 |Rock
21 2694941 | 814607 [Cable/Chain 65 2700709 | 815182 |Rock
22 2694820 | 814608 |Debris 66 2700325 | 815232 |Debris
23 2694238 | 814359 [Cable/Chain 67 2704303 | 815331 |Debris
24 2694802 | 814603 |Debris 68 2700451 | 815480 |Rock
25 2694865 | 814585 |Cable/Chain 69 2687038 | 817501 |Rock Field
26 2695245 | 814811 [Debris 70 2688120 | 818647 |Debris
27 2696426 | 814846 |Pipe 71 2688554 | 818745 |Debris
28 2696456 | 814748 [Debris 72 2688024 | 819061 |Rock
29 2696720 | 814728 |Debris 73 2687716 | 818944 |Debris
30 2698610 | 814977 |Suspended Cable 74 2687723 | 818961 |Rock
31 2698891 | 814875 |Cable/Chain 75 2687544 | 818784 |Rock
32 2699370 | 814771 |Modern Vessel Debris 76 2686562 | 817691 |Debris
33 2698654 | 815038 |Pipe 77 2686788 | 818232 |Debris
34 2698125 | 815172 |Cable/Chain 78 2686308 | 818395 JRock
35 2696001 | 815001 |Debris 79 2686292 | 818369 |Rock
37 2695019 | 815161 {Debris 80 2685989 | 818751 |Rock
38 2695951 | 815095 |Debris 81 2685757 ) 818468 |Debris
39 2697743 | 815320 |Debris 82 2685966 | 818508 |Rock Outcrop
40 2696743 | 815315 |Rock 83 2685979 | 818713 [Rock
41 2695510 { 815721 |Debris 84 2685720 | 818436 |Rock Outcrop?
42 2696136 | 815952 |Rock 85 2685995 | 818762 |Rock
43 2695256 | 816349 |Debris 86 2685999 | 818790 {Rock
44 2695471 | 814841 {Rock 87 2685767 | 818501 |Rock Outcrop?
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TABLE B-1. PAST PROJECTS QUESTIONNAIRE

Area Excavated (Acres)

340 acres of backwater marsh and sheltered cove, 200 acres of open cove and a small
cove in the Lower Hudson River near Cold Spring Pier

Volume of Material Excavated (CY)

Combined targeted removal area is ~ 3 acres

PAGE10F 3
Project Marathon Battery (02-09) Former Messer Street MGP (01-12) LCP Chemicals (04-07) Project ID: 10-02, 10-06 Wyckoff Co. / Eagle Harbor - Project 1 & Project 2
Location Cold Spring, NY Laconia, NH Brunswick, GA Bainbridge Island, WA; Eagle Harbor, Puget Sound
Project Date August 1993 - April 1995 Mid September 2000 to last week of February 2001 Jan 2, 1998 - July 17, 1999 9394 & 97

13 acre marsh and 1/2 mile outfall channei

500 acres; comprising about 200 acres of West Harbor and 300 acres of East Harbor.

East Foundry Cove Marsh - 23,000 cy, East Foundry Cove - 53,000 cy, East Foundry
Pond - 14,400 cy, Cold Spring Pier - 9,600 cy

12,000 - 13,000 cy

25,034 cy sediment removed from marsh and drainage channel

None; 280,000 cy placed to form cap
&

3000 cy. including 1350 cy by mechanical dredging and 1,650 by wet excavation; .5-.7 acres capped with
7,400 tons of quarry material; 6 acres thinly capped with 22,600 tons of quarry material.

Contaminants of Concern

Metals, primarily Cd, Ni and Co from wastewater discharges from nickel-cadmium
battery manufacture

PAHSs from coal tar discharges from a former manufactured gas plant (MGP).

PCBs (Aroclor 1268), Mercury

PAHSs; mercury

Contaminant Concentration

East Foundry Cove Marsh up to 40,000 ppm Cd, other areas up to 2,700 ppm Cd

Not available

Sediment samples in the 13 acre marsh area exhibited PCB and Mercury concentration > 1000 ppm

please see summary in general site info sheet under "Contaminated Area Physical Characteristics"

Clean up Criteria

Dredge sediments > 100 ppm Cd from East Foundry Cove. Dredge 1 foot of sediment to
achieve >35% Cd removal from East Foundry Cove and Pond and from a cover near
Cold Spring Pier

Established depth of removal using physical characterization data. Goal fo reduce human health and
ecological risks 1o acceptable levels. Targeted removal of top 2 feet of sediment, deeper in localized areas.

Reduce PCB and Mercury levels in fish and shellfish. Remove sedimentin marsh area to either a
minimum of 12" depth or to a depth extending to the base of the vegetative root mat. Remove sediment
from four drainage channel segments.

Prj. 1: Place a uniform layer of sand material about 3 feet thick, over the entire 54 acre target located in
30-50 foot water depths.

Prj 2:Target mercury-contaminated underdock area; three mercury-contaminated hot spots; 6.7 acres of
surface sediments targeted for capping; all in the West Harbor of Eagie Harbor.

Was clean up level achieved? What level
actually was achieved?

Yes. East Foundry Cove Marsh post-excavation concentration ~25 ppm Cd with no
sample exceeding cleanup goal of 100 ppm Cd. Average East Foundry Cove post-
dredging concentration < 10 ppm Cd with maximum detection of ~20 ppm Cd.

No information available.

Yes. Marsh was backfilied to a depth of 6-12" with off-site sand. After backfiling, 13 samples were faken,
all with non-detectable PCB (<0.1 ppm) and max Mercury concentrations of 1.6 ppm.

See report for details.

the surrounding water body by sheet piling
or silt curtain.? Get details.

structures were used to hydrauiically isolate the marsh during remediateion. However,
largesection of the structures were replaced with an earthen berm after repeated
failures.

area dunng the lake drawdown period. The downstream end of these removal areas was not sheetpiled and
remained open. Silt curtain was instalied around the dredge area perimeters. Current surges required
additional ballast to hold sitt curatins in place.

area to facilitate interior dewatering and prevent release of contaminated sediments. PVC sheefpile was

|maintained at elevation 7.5 feet to segregate area from tidal inundation. There were some problems with

the sheetpile integrity. Two trubidity curtains were installed in the channels to knowck down sediment

moving towards Purvis Creek.

Describe Type of Water Body (Creek, 12.4 acre East Foundry Cove Marsh, sheletered East Foundry Cove and Pond, open  {Winnpesaukee River and Lake Opechee, Lake Winnisquam.Winnipesaukee River is approximately 1.25 13-acre marsh area consisted of vegetated tidal flats and small drainage channels subjected to tidal Harbor
Stream, Tidal Bay etc) West Foundry Cove and a cove near Cold Spring Pier (200 acres), Consititution Marsh jmiles long anc connects Lake Opechee (upriver) to Lake Winnisquam (downstream). Elevation frops ~ 11 influence with the majority of the marsh inundated at high tide.

(329 acres). East Foundry Cove Marsh is hydraulically connected to the other cove, feet from Lake Opechee to Lake Winnisquam resulting in high velocities in the river.

marsh, and river areas. East Foundry Cove is ~2/3 tidal flat and 1/3 marsh.
Water Depths Vary from 0 to 20 feet Depths unknown, but fake levels were lowered 5 feet dunng a scheduled and extended annual maintenance Not available N/A

period to allow for dry excavation of some of the areas.
Tidal Level Change Not availabie No tidal influence. ~ 8 feet N/A
i in a tidal area, were operations restricted |Dredging operation were routinely interrupted by tidal cycles Operations were restricted based on lake levels. Used a iand-based 200-ton crane with hydraulic clam. Yes. Excavation in the channel was limited to low tide when the majority of the channel sediment was N/A
to certain tidal stages? eg only at low tide Areas unreachable by land-based equpiment were dredged by barge-mounted 100-ton crane with 2.5 ¢y visible. Bucket ladder dredging was limited to periods when sufficient water was present to float the barge
for upland equipment, only at high for cable arm bucket. Two long-boom excavators were positioned on an exposed sand bar during lake lowering. |and extend the bucket fadder to proper depth. Marsh buggy was used during low tide when sedimert was
arine? exposed.

J\Ililas the area being excavated isolated from [ Silt curtains were used. No details available. ~1800 linear feet of water-filed containment|Sheet pile was installed along the river side of localized tartget areas to eliminate river flow into the removal  [PVC sheetpile dike (1632 linear feet) was constructed along the exposed western perimeter of the marsh [ N/A

Pn. 2: one silt curtain was in-place around the penmeter of the dredging operation.

If isolation was used, what was size of sub
areas, and were the areas dewatered? If
dewatered, what type of differential head
was maintained between area being
excayated and surroundings?

Information not available

Not available

Information not available.

N/A

What equipment was used for
dredging/excavation? Floating,
amphibious, tracked, LGP(tracked or?),
dredge type, pipeline size, excavator size,
bucket size, bucket type (closed, open,
environmental) any specialized equipment
atc)

Custom built Mud Cat Model MC-915 horizontal auger dredge with draft decreased to
1.5 feet by flotation tanks. Remediation of East Foundry Cover Marsh was accomplished
with specialized marsh excavation vehicles with extra wide tires and low ground pressure
tracked excavators for the boggy areas.

Land based 200-ton crane with 2.5 cy (and later a 4 cy) cabie arm clamshell bucket, conventional clamshek
bucket and a hydraulic clam built by Maxymillian for a previous project. 200-ton crane was land-based, also
used a 100-ton barge mounted crane. Dry excavation required use of long-reach excavators and
conventional earth moving equipment.

Long-reach excavators were used to reach channel segments accessible from the causeway. Channels
not reachable from the causeway were dredged by a bucket ladder dredge. A marsh buggy and sefarate
pump barge were used to remove sediment from two channel segments. The marsh was excavated by an
ultra low ground pressure marsh buggy and long-reach hydrautic excavators. See description of
contruction of access roads in the database form.

Pn. 1: Bottom dump barge for placement of sand in Area 1; in Area 2 sand was placed by washing it off
flat-deck barges with a high-pressure water wash.

Pr. 2: For underdock areas, land-based track excavator. For open water dredging, 5 ¢y roundnose
clamshell bucket; for open water capping, the same 5 cy clamshell bucket; for capping underdock areas, a
centrifugal pump mounted on a flat deck barge.

Describe Methodology, e.g. single vs. multi
pass, were multiple types of equipment
used for excavation

See above for equipment

Began with deep water removal (~20 ft depth) in an area near the MGP with cable arm buckets. Unable to
penetrate to 2 foot required depth. Used Maxymilian's custon hydraulic clam instead. Then lake levels were
lowered by 5 feet for dry excavation. Two long-boom excavators were located on an exposed sand bar.

See above.

Pr. 1: Capping

Pri. 2: Mechanical dredging; wet excavation; capping, including enhanced natural recovery

What equipment or system was used to
transport material from point of dredging to
processing or disposal site? e.g. barge,
slurry processing system, truck, pipeline,
skip box. What controls were in place to
timit recontamination during transport?

Pumped dredge spolls to settling basins. Pumped decant water to second basin then
through filter presses, then sand filters prior to discharge. Solids removed by backhoe
and fixated in a pug mill using Maectite. After curing and TCLP testing soild were sent by
railcar to commercial landfills. Reportedly processed 2000 tons per day.

Dry excavated sediment was placed directly into trucks for transport to the soilds handing area. Dredged
sediment from the niver was loaded into barge-mounted rolloffs for transport to the solids handling area.
Solids handling area was an asphatt pad covered by a temporary tent-like structure. It included berms and
pathways to direct drained water to sumps.

Marsh area: Modified Terex articulated off-road dump trucks (5cy) transported excavated material to
water processing area and later to adrying bed. Diese! and gas pumps removed free-liquid from marsh
excavation, drying bed and waste processing area. VWhen using the bucket ladder dredge, material was
pumped through an HDPE pipe to a truck loading station on the causeway. Marsh buggy material was
pumped using a concrete pump mounted on a separate barge to a transfer station on one of the access
roads.

Pri. 1: N/A

Prj.2: During lowest tides, one small track excavator was used to excavate and place the contaminated
dredge material in a Bobcat unloader, which ransported the material from underdock to a lowered 330
excavator bucket stationed on top of the dock. The 330 excavator transfarred material into the bucket of
a Cat 966 loader for ransport and temporary stockpiling upland. For open-water dredging with the
clamshel, the bucket unloaded onto a flat deck barge moored alongside. Removed material was barged to
the CDF. Sediment resuspension was minimized by reducing the rate of retneval of the full bucket.

Was dredge material mechanically
dewatered, or was material allowed to
dewater in CDF? Was mechanical
dewatering successful? Was decant
treated, how and to what level?

See above for dewatering. Decant water was pumped to sand trickling fitters, then
reated with a polymer in a retumn water settiing basin and discharged into East Foundry
Cove.

Dewatered by gravity dewatering. No chemicals were added. Max allowable water content prior to shipped for
disposal = 18% by weight. The dewatered sefiment was loaded into trucks for transport to a commercial
thermal desportion facility. Water draining from the sediment was collected in sumps and pumped to a holding
tank (20,000 gal frac tank) for onsite treatment. Filtration system consisted of one sand filtration unit, one
bag fittration unit, polymer addition, and one carbon fitration unit. Treated water was tested for total VOCs
and then discharged to the local POTW. VOC testing was performed to determine if the water complied with
Fume Toxicity Screening Criteria as a measure of safety for workers at POTW.

Removed materials were dried using cement kiln dust and quick lime. They were then trucked to
commerical disposal faciliies in Savannah, GA and Emille, AL.

Pri. 1. N/A

Pr.2: CDF

Obtain whenaver possible overall project
costs, as well as costs for different aspects
such as cost to dredge only, cost to

d , cost to tr port and disp

Relate a per CY cost if possible to the
project

Total Cost $9-11 milldion for East Foundry Cove and Pond, and for cove at Cold Spring
Pier. $115-$140 per cy. Dredging cost ~ $35 per cy.

Total cost unknown. Reported cost for transport and disposal was $60-65 per ton.

Total Cost ~ $10 milion

P, 1: $1.5 million; the overall cost for placement was $.5 million; Dredging cost N/A

£rj. 2: $3 milion; Dredging cost $1.5 million; $500 per cy.

Query parties involved on their opinion of
project. Identify problems and issues, did
they feel project was a success? Were
there problems with resuspension,
spreading of contamination during
dredging. What would they "do
differently?'* (Regulator, Owner,
Contractor)

During remediation of East Foundry Cove Marsh failures (blowouts/punctures)of the
water-filled containment structures forced replacement with an earthen berm along a
substantial portion of the containment structure. Needed to replace the initial dewatering
system to improve performance. Rocks, extensice in-water vegetation. Original feed of
dredge slumry directly to in-line screens and centrifuges was abandoned in favor of
settling basins, due to highly variable feed quality and clogged screens.

Cabie arm clamshell was ineffective for removing sandy sediments at the site, substantally siowing
productivity. Switching to a hydraulic clam from Maxymillian improved productivity. The GPS positioning
system was not functioning during the beginning of the project, reportedly due to ragio wave interference.
Decreased productivity resutted from having to manually place the bucket. Silt curtains required additional
ballast to hold them in place during high flows.

Difficutties included accessibility, tidal fluctuations, equipment malfunctions. (see database form for
additional details) Other problems included problems with the integrity of the sheetpile dike during t¢ay
cycles. The sheetpile dike required additional shoring. Extremely high moisutre content of material
required processing. Stabilization with cement kiln dust was not entirely successful, but quick ime warked
better and was used primarily (resulted in 7 to 15 % solids).

;

Prj. 1 - "Site-Specific Difficulties™

small oil slicks from “clumps” of placement material exiting barge.
Placement rates very slow.

Poor weather

Prj.2-

Underdock access complicated by presence of pilings; also tide swings of as much as 12 feet.
Sloughing of material occured in newly excavated areas underdock over the course of the first tidal
cycle. To compensate, the confractor backfiled excavated areas daily with clean gravel.

Areas failing to meet minimum cap thi requirements.

Provide names, organization and
telephone numbers of contacts made.

Primary Contractor: Maxymilian Technologies (dredging), Haley and Aldrich (design and oversight)

Primary Contractor: OHM Remediation Services, Others: JSS Specialty Engineering, Geo Syntec |
Consultants. :

Pn. 1: Primary Contractor - American Constructon (Everett, WA), Other Contractors: Science Appiication
International Corp. for monitoring; CH2M Hill (RUYFS)

Prj. 2: Wilder Construction (Everett, WA); General Construction {Seattle); Other Contractors: CH2M Hill

(RIFS); Hartman Consulting; Hart Crowser: Anchor Environmental; de maximus

o e
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heavy metais furans.

Project Project ID: 02-14 Queensbury NMPC Site Project ID: 10-07 Gould Project ID: 09-05 Selby Slag Project ID: 08-02 United Heckathorn Gill Creek st (Ofin Industrial Weiding
Location Queensbury, NY; Upper Hudson River Porfland; East Doane Lake Selby, CA; Carguinez Strait; San Pablo Bay; San Francisco Bay. Richmond, CA: Lauritzen Chanriel and Parr Canal in Richmond Harbor, San Francisco Bay Niagra Falls NY
Project Date 1996 Aug-Nov 1998 Sept-Nov 1991 1896-97 Nov-94
Area Excavated (Acres) 180 ft x 800 ft 3.1acres. nearshore sediment area of about 17 acres. 1600 ft x 200 ft and 1000 ft x 70 ft respectivety 1,800-ft length of creek bed
Volume of Material Excavated (CY) 4,500 - 5,000 cy 11,000 cy 92,500-110,000 cy. 108,000 cy estimated: 7,500 cy of contaminated soft sediments
actual: 6,850 cy
Contaminants of Concern PCB's (1242) volatile organics, chlorinated herbicides, petroleum hydrocarbons, lead and other lead DOT; dieldrin Mercury, BHC's, PAH's

Contaminant Concentration

Estimated sediment volume greater than 1 ppmis 5,200 ¢y

N/A

please see summary in general site info sheet under “Contaminated Area
Physical Characteristics”

Clean up Criteria

Lower water level in the nver by four feet using controls at the Sherman
Island Dam to expose targeted river bank and nearshore sediments.
Remove about 4,500-5,000 cy of bank soils and nearshore sediments in-
the-dry and disposing of these at an offstie commercial landfill.

Removal of two ft, on average, of contaminated sediment (using lead as the primary
COC)in 3.1 acre Doane Lake remnant. Additiona! deeper sediments up to 5 feet
which exhibited elevated levels of organics were removed at the request of ODEQ.
Reduction or elimination of the potential for exposure to hazardous substances.

please see summary in general site info sheet under “Contaminated Area Physical Characteristics"

Mercury: ND-11ppm

BHC: ND~1.3 ppm
PAH: 0.7-70 ppm -

Apparentty removal of sediments to pre-designated depths to achieve less
than 50 ppm lead.

Removal to a DDT target level of 530 ppb to meet human health risk of 10-6 and surface water criteria.

Mercury: 0.2 ppm
22ppm

BHC: 0.045 ppm PAH:

areas, and were the areas dewatered? if
dewatered, what type of differential head
was maintained between area being

d and surroundings?

vegetation peripheral to the removal area. Jersey barriers wrapped with
geotextile were installed at the upper intand boundary, and removal was
accomplished in-between. Excavated sediments were aliowed to drain for
about one week on constructed dewatering pads.

What equipment was used for
dredging/excavation? Floating,
amphibious, tracked, LGP(tracked or?),
dredge type, pipeline size, excavator size,
bucket size, bucket type (closed, open,
environmental) any specialized equipment
etc)

to the dewatening cell side of the Channel and the sediments were placed into the dewatering cell. Water
in the scow was pumped 10 the dewatering area where the iiquds were freated and managed. N/A
regarding differential head.

Was clean up level achieved? What leve! N/A N/A Stated in "Outcome” section of report: it is not clear if this target was please see summary in general site info sheet under "Overall Status Summary” PRP considers project successful, no further details obtained
actually was achieved? achieved. Sedment verification samples were not collected as dredging
progressed.”

Describe Type of Water Body (Creek, River Lake Tidal Bay characteristics; sediment area fronting on 61,5 acres of shoreline | Tidai Bay Gill Creek, Niagra River
Stream, Tidal Bay etc) property and extending outinto the water a maximum of 280 feet.
Water Depths N/A N/A 2-35 feet The Laurizen Channe! varies in depth from 10 feet at the northern end to 40 feet atits mouth. several inches to 2-3 feet
Tidal Level Change N/A N/A N/A N/A N/A
i in a tidal area, were operations restricted [N/A N/A No N/A N/A
to certain tidal stages? eg only at low tide
for upland equipment, only at high for

ine?
Was the area being excavated isolated from | See above N/A No All work performed inside of a silt curtain, and acceptable wrbidity levels (not defined) were achieved prior [N/A
the surrounding water body by sheet piling to removal or repositioning of the silt curtain.
or silt curtain.? Get details.
K isolation was used, what was size of sub |Reinforced sift fence was installed at the water line to preclude loss of N/A N/A Sediments were moved by the bucket and placed into the scow When the scow was loaded, it was moved | N/A

Conventional earth~-moving equipment. Excavators from the shore were
used to the maximum extent practical.

10-inch IMS 4010 Versi-Dredge, a hydraulic auger dredge (specialty features
included a suction pump with no suction line, mounted on the cutterhead; atows
passage of larger-size objects than is typical, and stringy material). Also, the dredge
was modified to accommodate a sophisticated WINOPS Dredge Positioning System.
Further, the 8-foot heavy duty horizontal auger contained special cutter knives to
facilitate handling the debris.

Barge-based environmental clamshell bucket. The 8 cy bucket consisted of a
conventional clamshell with neoprene rubber seals around the bucket edges
and a steel and rubber shroud over the top of the bucket.

12 cy Cable Arm clamshell bucket; 7 cy conventional clamshell bucket; 5 cy clamshel for re-handiing
5,000 cy receiving scows with gnizziies; tugboats to move the scows; derrick and clamshell bucket for
unloading scows. For Parr Canal, a land-based long-reach excavator (70 ft reach). Backfiling by
pneumatically pumping clean, dredged sand from a barge through 2 diffuser pipe.

typical construction equipment

Describe Methodology, e.g. single vs. multi
pass, were multiple types of equipment
used for excavation

Dry excavation

Hydraulic dredging

Mechanical dredging

All dredging was conducted on a grid-by-grid pattem, working from the outer to the inner part of the
Channel, which kept the contaminated areas in front of the dredge crew, minimizing contamination of
clean areas.

N/A

What equipment or system was used to
transport material from point of dredging to
processing or disposal site? e.g. barge,
slurry pr ing system, truck, pipeli

skip box. What controls were in place to
limit recontamination during transport?

Wastewater generated during the dewatering and decontamination
activities was freated via a wastewater treatment system (WWTS). It
consisted of a 12,500 gallon wastewater storage tank. A small pump
transferred the wastewater through two 10 micron bag filters, followed by a
1 micron bag fiter, to a flow regutator, through four 55-galion carbon
canisters in series, and through a flow meter and totalizer to one of three
treated water storage tanks. Final discharge was into the nearby woods.

Dredged sediment shaTy was pumped 600 ft to shore into 20,000 galion FRAC tanks
and was then dewatered by filter presses. The filter cakes were stockpiled onsite and
covered, pending disposal into a new onsite RCRA landfill. The lake was then
backfilled with 95,000 tons of rock.

The dredged sediments were placed inland of a shorefine bemm, in a manner
consistent with applicable permit requirements. Placement was either from a
barge, or drectly by the clamsjhell bucket, depending upon the proximity of the
dredge to the shore. Earthmoving equipment was used to push the material at
least 100 feet from the shoreline within 72 hours of its deposition. The
contractor spread the on-site dredge material across the site, and then
aerated and dried the material using a bulldozer equipped with an agncultural
disc. After drying, the material was place din successive kfts and compacted in
place. Once design eievation was achieved, the last lift of compacted fill was
smooth-drum-rofled and finish graded. A top layer of oif prime coat followed by

asphalt was then placed.

Dredge operator loaded each scow apprx. 90% of capacity before radioing the tugboat to pull the full
scow to the LRT dock and retum with an empty scow. Derrick used for unloading operations following
dredging. The scow was positioned beside the dock to allow the derTick to unload across scaffolding,
erected for spill protection across the dock.

As sediments were removed using the long-reach excavators, a layer of visqueen was placed undemeath
where the bucket was anticipated to swing. Spillage which occurred on the canal slopes was captured on
visqueen. Material was loaded into watertight dump trucks for shutting to the Lauritzen Channel
dewatering cell.

typical construction equipment

Was dredge material mechanically
dewatered, or was material allowed to
dewater in COF? Was mechanical
dewatering successful? Was decant
treated, how and to what level?

See above

Dewatered using filter presses.

N/A

N/A

Dewatered and capped in an on-site containment area equipped
with leachate collection system

Obtain whenever possible overall project

about $3.5 million.

Total Cost was $3 milion; $273 per cy (does not include landfill cost).

About $2.1 milion; about $19 to $22 per cy. Dredging cost not identified.

Total Cost not available. Bid cost for original target of 65,000 cy reportedty $7.3-7.5 mition. Actual

estimated: $1.4 Milion actual: N/A

prujeci. ideniily problems and isauca, did
they feel project was a success? Were
there probl with r i

preading of ination during
dredging. What would they “do
differently?" (Regulator, Owner,
Contractor)

See “Sile-Spaclfic Difficuities” section of report for details. Some of the major
dithc Moe inchidad: ancountoring mumaraue nifinae  ranuiring ramauval: at low
tide in shallow water the dredge tended to rock against the bottom as the
dredge boom was swung, stirring up sediment and causing the turbidity limit to
be exceaded; dredge bucket dropping dredge spoils back into the water.

costs, as well as costs for different aspects | Dredging cost N/A. Dredging cost not identified. combined transport and disposal cost to the ECDC landfi was about $48 per ton.
such as cost to dredge only, cost to

dewater, cost to transport and dispose. Dredging cost N/A.

Relate a per CY cost if possible to the

project

Query parties involved on their opinion of [N/A N/A

See *Site-Spacific Difficulties* section of report for details Some of the major difficuities included: debris
<anaratian and damage din to debris affected overnt aserating cvcles bv 60%. originat sitt curtain
destroyed in twin propellers of tugboat (one week delay), additonal delays (two weeks) due to silt curtain
management issues, rail operation difficulties and obstruchons.

1) Difficutties: No major construction difficulties identified

Provide names, organization and
telephone numbers of contacts made.

Pnmary Contractor: O'Brien & Gere Technical Services
Other Contractors: Engineering - Science, Inc.

Primary Contractor: Four Seasons Environmental (dredging)

Other Contractors: Canonine Environmental (R!); Advanced GeoSenvices
Corporation (construction oversight). David Evans and Associates (hydrographic
survey and debris location)

Primary Contractor: Davy Environmental
Other Contractors: Defta Dredging; Levine-Fricke (investigations and
construction oversight)

Primary Contractor: Chemical Waste Management
Other Contractors. Dutra Dredging; Manson Construction and Engineering; Levine-Fricke (RI); ICG
Technology (risk assesment); Battelle (oversight)

1) Sevenson Environ. Services, 2749 Lockport Road, Niagra
Falls, NY 14305, (716) 284-0431
2) Law Engineering
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Tennessea Products - Project 1 (Hot

transport material from point of dredging to
processing or disposal site? e.g. barge,
slurry pr ing sy , truck, pipeli

skip box. What controls were in place to
limit recontamination during transpont?

fruckloads (15-18 cy each) were
disposed

and transported to Tecumseh's facility and placed in a
confined reatment facikty or sediment management facility
(steel tank) for further study or storage, respectively, prior to
identification of a final disposal method

rolloffs, then trucked to plant site. Drying
agent mixed-in, then material was loaded onto
trucks for shipment to Baldwin, IL. 1328 total
fruckioads.

Project Housatonic River - Project 1 Loring Air Force Base Mallinckrodt Baker Sheboygan River/Harbor - Project 1 (Pilot Study) Spot Augusta Channelization
Location Pittsfield. MA Limestone, ME Phillipsburg, NJ Sheboygan, W1 Chattanooga, TN Augusta Township, Ontario
Project Date Nov-87 1997 1993 1989-1991 1997 1997
Area Excavated (Acres) 550-ft stretch of river, 50" wide 29 acres 122 acre Upper 3.2 miles of river 2.5-mile sector of Chattancoga Creek, a 50- |3,600" x 20" channet (approx. 165 acres)
75 foot wide shallow creek
Volume of Material Excavated (CY) estimated: 2,600-2,800 cy actual 6,000 {estimate: 93,090 cy actual: 80,000 in 1997, |estimated: N/A estimated: approx. 2,600 ¢y (1989-90 Pilot study). approx. |estimated: 3,000-5,000 cy actual: approximately 7,000 cy
cy in 1997, 1,000 cyin 1998 82,000 cyin 1998 actual: 3,500-4,000 cy 2,500-3,000 cy (1991 Removal Action) actual: 24,100 cy of coal tar and sediments
actual: 3,800 cy (in situ) total from 4,236 linear feet of creek
Contaminants of Concern PCB's (1254/1260) PAH's, PCB's (1260), DDT, chlordane, lead DDT, lead, mercury, cadmium PCB's (1248/1254)-through -out, metals and PAH's - PAHs N/A project is water quality
primarity lower river and harbor, on! issue
Contaminant Concentration N/A N/A N/A pre-removal concentrations in the 17 sediment removai N/A N/A
areas ranged from 0.1-4,300 ppm of PCB's
Clean up Criteria < 5'depth < 1ppm >5' depth < 10 ppm 1 ppm PCBs {stream) 5 ppm PCBs 10 ppm DDT None determined to date. (Pilot study targeted PCB areas > [None. Visually-identified coal tar material is |N/A
averaging allowed (floodplains and upland areas); target levels for PAHS, 686 ppm in the most contaminated hot spots.) the target.
DDT, chiordane, and lead aiso
Was clean up level achieved? What level  |arithmatic avg. for river= 93.4 ppm, range ND to 2240 ppm  |target levels typically met after first removal pass yes, sediment removed to bedrock For the 17 sedment removal areas, post-removal residual  |N/A N/A
actually was achieved? (at 8", arithmetic avg. for soil= 5300 ppm, range 2.5 ppm (5.5 where applicable and to 10 ppm DDT |PCB concentrations ranged from 0.3 ppm to 295 ppm
§') to 102,000 ppm {6-8")
Describe Type of Water Body (Creek, Housatonic River Greenlaw Brook study area: wetiands and drainage Delaware River Sheboygan River and Harbor (a tnbutary to Lake Michigan) [Chattanooga Creek Augusta Channel, a branch of the South Nation
Stream, Tidal Bay etc) ditches; Flightine Drainage Ditch and wetlands; East River
Branch of Greenlaw Brook; Nose Dock Area
Drainageways; Drainage Ditch G06; Underground
Transformer Site Wetiand
Water Depths 1-3 feet N/A 4-5 average 2-4' shallow channei created to depth of 2.6 feet
Tidal Level Change N/A N/A N/A N/A N/A N/A
#f in a tidal area, were operations restricted [N/A N/A N/A Shallow water condiions limited barge movement and N/A N/A
to certain tidal stages? eg only at low tide volume of sediment that could be transported via barge
for upland equipment, only at high for (sometimes only a few cubic yards ata time
Was the area being excavated isolated from [N/A N/A N/A Double-layer silt curtains (geomembrane lined with a N/A Silt curtains were placed near the equipment and
the surrounding water body by sheet piling geotextile) anchored to the river bottom. downstream of the excavation area to minimize
or silt curtain.? Get details. sediment migration.
If isolation was used, what was size of sub |N/A N/A N/A N/A N/A N/A
areas, and were the areas dewatered? Iif
dewatered, what type of differential head
was maintained between area being
i 2
What equipment was used for Excavator located on sheetpile cofferdam as well as Excavators Excavators; large wheel loaders for  }Barge-mounted modified (sealed) clamshek and a backhoe |Rock dams, with wtaer pumped around by Amphibex excavator
dredging/excavation? Floating, excavators on the dry riverbed; dewatering caissons, water transport from excavation area to in areas inaccessible to the clamshell three 12-inch pumps. Long stick excavator
amphibious, tracked, LGP(tracked or?), freatment system (sedimentation, filtration, carbor absobtion) trucks with 60-foot reach used, from one side ontly.
dredge type, pipeline size, excavator size,
bucket size, bucket type (closed, open,
environmental) any specialized equipment
ete)
Describe Methodology, e.g. single vs. multi |N/A Single pass N/A depending on location, 2 to 4 passes required to obtain N/A N/A
pass, were multiple types of equip t desired levels of PCB concentration
used for excavation
What equipment or system was used to Gravity dewatering stockpile Transported via container truck Trucked from river to disposal site; 23 |Removed sediment was piaced in sealed, gasketed boxes |Excavated material loaded into seal top N/A

Was dredge material mechanically
dewatered, or was material allowed to
dewater in CDF? Was mechanical
dewatering successful? Was decant
treated, how and to what level?

N/A

N/A

N/A

No dewatering, athough dewatering might be required
before final disposal

Drying agent added; water seepage into the
dry excavation areas was pumped to an
oilwater separator, then discharged back to
the creek. No discharge permit was required.

N/A

Obtain whenever possible overall project
costs, as well as costs for different aspects
such as cost to dredge only, cost to
dewater, cost to transport and dispose.
Relate a per CY cost if possible to the
project

estimated: $2.7-2.9 Milion
actual: $4.5 Milion; $750/cy for 6,000 cyin 1997
cost not available per cy for 1998

estimated: $14 Mifiion
M budget; costs are lower per ¢y resulting from not

site disposal facility

actual: within $14

needing to backfill wetlands and short haul distance 1o on-

estimated: N/A
actual: $1.2 Million; $350-400 per cy

estmated: N/A actual: 1) Total Cost
approximately $7 M; included engineering/design of Pilot
Study/Removal action, construction of confined freatment &
sediment mngt facilties, mob/demob, dredging,
capping/amnoring, sikt curtain instaliremov, site restoration
activities, sampling during construction and for verification of
residual sediment levels 2)
Dredging costs approx. $450/cy; includes dredging and
installremove sit curtains, does not include transport,
stabilization, disposal of removed material or mob/demob

Query parties involved on their opinion of

LTI LY S I S iee
PrUjBLi. ULy PIVUIGIns any iaaues, diy

they feel project was a success? Were
there problems with resuspension,
spreading of contamination during
dredging. What would they "do
differently?" (Regulator, Owner,
Contractor)

Dewatering, removal depth limitations due to

, pTS 2 L

mi.) and not backfiling wetiands

result of natural fiooding in streams and wetlands

sediments to floodplain soils.

1) Outcome: Final volume double the original estimate;
© dua ta raducad ranenart rncte in landfit (2

2) Difficulties: Stream distances doubled and wetiands
acreage increased from original estimates primarily as a

resuttings in the spread of contaminated sediments and
floodplain soils. In addition, the breaking of beaver dams
may have confributed to the spread of contaminated

1) Difficulties: None Identified

Estimated: $5 Milion Actual:
$12 Mikion, about $450 per cy

Actual: $168,000, including
construction-$74k (incl.
Mobilization) Cost per m length-
$6.72/m Sostper m’ of
excavation-$3.13m’

1) Difficuties: E: ive haul ¢ i due to
nrivate Droperty landowner issues  Large boulders and
other obstructions in the River imited barge movrment. Low
production rates and high costs incurred during winter
dredging in Dacember 1989 due to ice; water depth
variations (high or low) due to weather conditions (e.g., flow
overtopped sift curtains during high flow)

1) Difficutties: First used flume tubes (like
flexible oloe) to bvpass creek flow. These
proved not practical and “got in the way” when
coal tar was unexpectedly found to extend
from bank to bank. Then used Port-A-Dams
and pumped creek water around.
Subsequenty discontinued in faver of rock
dams.

1) Difficulties: Access problems with machine
2) Assets: Machine had enough fuel for 60 hours
of operation

Provide names, organization and
telephone numbers of contacts made.

1) Maxymilian Technologies, Inc., 1801 East Street,
Pittsfield, MA 01201, {4 13) 499-3050; 2}
Blasland, Bouck & Lee, Inc., 6723 Towpath Road, P.O. Box
66, Syracuse, NY 13214, (315) 466-9120

1) Bechtel Environmental

1) O'Brien & Gere Technical Services,
(315) 437-6100

1) Blasland, Bouck & Lee, Inc., 6723 Towpath Road, P.O.
Box 66, Syracuse, NY 13214, (315) 466-9120

1) IT Corporation

1) Amphibex
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Photograph 1. Remnants of wood bulkhead north of relocated CSO outfall.
Notice high water mark.

Photograph 2. Building foundation adjacent to shoreline south of CSO 023.






Photograph 5. Looking east from headwall of CSO 024 outfall. Note wood piles.

Photograph 6. Shoreline looking north from CSO 024 outfall towards
Nashawena Mills property. Note steep rock shoreline and wood
intake cribs.

Ll



Photograph 7. View to the west at CSO 028 outfall. Note deteriorating rock
headwall and concrete wall to the south.

Photograph 8. View of the shoreline south from the CSO 028 outfall.



Photograph 9. View of the intake crib and shoreline at the Nashawena Mills
property.

Photograph 10. View of low marsh vegetation and shoreline looking northwest.



Photograph 11. View to the east at rock wall, southeast corner of Titleist
property. Note significant seepage from embankment.

Photograph 12. View to the west at 36” by 36” CSO outfall.




Photograph 13. View looking south at steel sheetpile wall. Riprap protection is
submerged.

Photograph 14. View of the north end of the Upper Harbor. Note low marsh
vegetation on the western shoreline and riprap slope protection
associated with the Titleist property on the eastern shoreline.
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@ FOSTER WHEELER ENVIRONMENTAL CORPORATION

Memorandum
Date: October 17, 2002
To: New Bedford Harbor Design Team
From: Bill Elmer and Mark Otten
RE: Discussion of Dredge Resuspension
Introduction

In an effort to quantitatively assess resuspension rates of several types of dredge equipment, the New
Bedford Harbor Dredge Design team has researched the literature and made contacts with researchers for
sources of resuspension rate data from actual dredge operations. We have obtained and reviewed reports on
the topic, and assessed available models that were developed to predict sediment loss from dredge
operations. This effort has been undertaken to assess resuspension associated with various dredge types
including closed clamshell dredge systems and hydraulic cutterhead dredges when working in fine-grained
material such as that found in the New Bedford Harbor.

A series of reports prepared for the New Bedford project, beginning with the Dredge Technology Review
(FWENC, 1999a) in March 1999 and culminating in the October 2001 Dredge and Excavation Technology
Assessment (FWENC, 2001b) report, assessed resuspension rates of different equipment types in only
qualitative terms. Ratings given on resuspension characteristics consisted of “Rating — High,” “Rating —
Medium,” or “Rating — Low.” In fact, the second in the series of reports states in part:

.. .only limited direct resuspension monitoring has been done at project sites for any of the
technologies evaluated.”

And:
“This evaluation compares dredging equipment and process features to those of the hydraulic
cutterhead and draws qualitative inferences to assess how other technologies might perform.”
Approach

This memorandum uses Total Suspended Solids (TSS) concentrations as the primary means to assess
resuspension rates and compare equipment types. This is based on near and far field TSS information
collected from past projects. This memorandum also describes quantitative methods being developed to
predict resuspension rates.

Note on Units

Both metric and English units are used in this memorandum. The use of English units is typically related to
dredge rates in cy/hr and dredge sizes in inches, while metric units are used to report TSS and resuspension
rates, as well as data needed for input to the prediction models. While multiple unit types are not something
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that would normally be desirable in a technical report, there is considerable precedent set in the Pilot Study,
the PDFT and the Companion Reports. Therefore, mixed units will be used in this memorandum for ease of
understanding between reports.

Companion Reports

This memorandum cites several other reports. The New Bedford Harbor Pilot Study and the Pre-Design
Field Test reports are assumed to be available to those reviewing this report. Two other reports, the Simple
Approach to TSS Source Strength Estimates (Hayes, 2000) and Dredge Bucket Comparison Demonstration
at Boston Harbor (USACE, 2001) are included for review, as they provide additional understanding of the
resuspension assessment.

Inconsistencies and Limitations on Data Presented in the References

One of the most challenging aspects to developing this memorandum is translating and presenting
summaries of data from the cited reports and projects. Data and conclusions in those reports are sometimes
inconsistent from section to section, conclusions are reached which have vague or unclear correlation to the
data, and mathematical calculations are performed which are difficult to correlate back to either the data or
to some formula. Due to the date when some of the reports were prepared, and time/budget constraints
associated with this memorandum, checking with the original authors of these reports was not possible.
Thus, whenever possible inconsistencies were simply noted.

In certain cases we have reported data for information purposes only, and the reader is encouraged to reach
their own conclusions and to refer to the citation for further clarification.

Project Results and Findings

Available Reports and Data

Reports and data on dredge resuspension rates have been obtained from hydraulic cutterhead, horizontal
auger, closed clamshell, and open clamshell dredge working on several projects. Five projects using
cutterhead dredges (including the Pilot Study in New Bedford Harbor in 1989-90) and five projects using
open clamshells are cited in the literature. There is suspended sediment (TSS) data for the New Bedford
Harbor Pre-Design Field Test (PDFT) on closed clamshell operations and closed versus open clamshell
operations from projects in Boston Harbor and at the Puget Sound Naval Shipyard (PSNS) in Bremerton,
Washington.

With the exception of the New Bedford Pilot Study, the actual mass flux rates from dredging operations
have not been reported. However, near and far field total suspended solids concentrations (TSS) have been
measured and reported and provide a means of comparing dredge types. Sediment characteristics also affect
the rate of resuspension and TSS. The Boston Harbor and the PSNS projects have fine-grained sediment
characteristics that are similar to, although not exactly the same as, the sediments in New Bedford Harbor.

Hydraulic Cutterhead - New Bedford Harbor Pilot Study (USACE, 1990)

An Ellicott 370 Dragon with a 10-inch discharge and a standard basket cutterhead was operated in a number
of test areas. Details are available in the reference. Swing speeds were kept as slow “as allowable”,
averaging 0.5 ft/sec or 40% maximum. Cutterhead rotation was 50% of maximum, or 20 RPM, and the
dredge pump was run at the maximum RPM. A sampling device was attached to the dredge to allow 6
locations around the dredge head to be sampled concurrently. This data is considered near field. Samples
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were collected at approximately 15-minute intervals during operating periods, and each individual sample
was analyzed for TSS. The report states that suspension rates were computed using the dredge swing speed
and water depth. The algorithm for performing this calculation was not presented in the report. It appears
that the simple product of the volume of water sampled in Liters times the TSS in mg/L corrected to grams
provided the result, and, while water depth was indicated as being part of the algorithm, it apparently had no
control.
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The following table summarizes the results from the Pilot Study.

Table E-1. Hydraulic Cutterhead Resuspension Rate and TSS Results Summary

DATE RANGE OF AVERAGE AVERAGE
RESUSPENSION RESUSPENSION TSS
RATES RATE (mg/L)
(g/sec) (g/sec)
11/21] 463-11.8 21.0 146.2
11/23 123-5.2 8.5 534
11/25 21.8-3.0 9.8 61.0
12/17 456-64 14.7 163.4
1/8* 98.6 - 34.7 60.5 374.0

*Cutterhead operating at full RPM — data not used in calculating average TSS or average

resuspension

Reported Average Production Rate between 11/21 and 11/29 was 37.0 cy/hr

Reported Average Production Rate between 12/16 and 12/19 was 36.0 cy/hr

Average Production Rate on 1/8 was not reported, but during period 1/7-1/20 was 15.9 cy/hr
Numeric Average of Daily resuspension rate over 11/21 to 12/17 period was 13.5 grams/sec
Numeric Average of Daily TSS concentration over 11/21 to 12/17 period was 106.0 mg/L

For far field sampling, an array of sampling stations were located at several points, ranging in distance from

as close as 50 feet to as far as 500 feet from the dredge. The highest TSS level detected was 41 mg/L at
approximately 350 to 400 feet from the dredge, with background levels reported at approximately 10 mg/L.

Horizontal Auger - New Bedford Harbor Pilot Study (USACE, 1990)

An 8-inch horizontal auger dredge was tested at New Bedford. Details are available in the reference. The

results are as follows:

Table E-2. Horizontal Auger Dredge Resuspension Rate and TSS Results Summary

DATE RANGE OF AVERAGE AVERAGE
RESUSPENSION RESUSPENSION TSS

RATES RATE (mg/L)
(g/sec) (g/sec)

12/2 1136 - 217 690 2430.3

12/3 541 -78 187 1168.2

12/4 680 - 175 245 2130.7

1/15 926 -9 213 747.0

Reported Average Production Rate between 12/1 and 12/6 was 41.2 cy/hr
Reported Average Production Rate between 1/14 and 1/15 was 19.8 cy/hr
Numeric Average of Daily resuspension between 12/1 and 12/6 was 374 grams/sec
Numeric Average of Daily resuspension rate over 4 days of operation was334 grams/sec
Numeric Average of Daily TSS concentration over 4 days of operation was1,619 mg/L

In these tests, the horizontal auger dredge clearly exhibited significantly greater resuspension rates than the

cutterhead.

Far field results for the horizontal auger dredge, as with the basket cutterhead, were obtained from an array
of sampling stations located around the dredge. Only “minor” increases above background TSS levels (10
mg/L) were detected at any of the stations away from the dredge. No specific far field data was reported.
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Mechanical Excavator - Pre-Design Field Test (Foster Wheeler, 2001a)

For the PDFT, monitoring stations were set at 50, 100, and 500 feet down current of the dredging, with a
reference station 1,000 feet up current.

A narrow range of TSS concentrations was observed during the PDFT. The daily averages from all
sampling events ranged from approximately 10 mg/L to 30 mg/L, with background levels around 6 mg/L.
The highest TSS concentration, attributed to *“general dredging”, was observed on August 17 approximately
50 feet down current of the dredge and averaged 50.5 mg/L, with a peak of 62 mg/L.. The hourly in situ
production rate immediately preceding this sampling event was 90 cy/hr. When a single sample was
collected directly from the moon pool immediately (as the last bucket was retrieved) following an extended
period of continuous dredging at the highest production rates attainable by the dredge (>100 cy/hr), a TSS of
120 mg/L was measured. This sample was the only near field sample collected. For the purpose of this
discussion, it will be considered comparable to the sampling location that was used in the Pilot Study.

Resuspension rates for the PDFT were not calculated or reported.

Boston Harbor — Dredge Bucket Comparison Demonstration at Boston Harbor (USACE, 2001)

The information available from this report, as well as information from the Puget Sound Naval Shipyard
project discussed below, provides data to evaluate and develop a correlation between equipment types.
However, the evaluation has not been completed for the PSNS project and any such analysis is beyond the
scope of this memorandum. The following results are presented for informational purposes.

TSS data was obtained at a near field station (26 feet from the bucket) and at numerous far field stations
(from 82 to 1,300 feet from the bucket) for four elevations in the water column. Sediment resuspension
rates for the conventional clamshell and two enclosed clamshells (Cable Arm and a Great Lakes Dredge and
Drydock [GLDD] clamshell) were calculated using the Hayes model (Hayes, 2000). The water depth at the
dredge site location was approximately 38 feet. Both the CableArm and GLDD buckets were large
environmental buckets, with volumes of 26 cy and 39 cy, respectively. The in situ production rate on the
project was approximately 1,950 cy/hr.

The near field suspended solids concentration, adjusted for ambient TSS, for the conventional bucket was
210 mg/L and had a distribution of from 445 mg/L near the bottom to 105 mg/L in the middle of the water

column.

The depth-averaged TSS for the closed clamshell was 31 mg/L for the CableArm and 51 mg/L for the
GLDD bucket. The TSS in the water column ranged from 6 mg/L to 55 mg/L for the CableArm and from 14
mg/L to 112 mg/L for the GLDD bucket.

Based on empirical observations, the report estimates that the source strength for the open bucket was 2,400
g/sec with a 0.66% loss rate. For the CableArm, the estimated Resuspension Factor was 0.22%. The GLDD
exhibited similar results.

Far field results were less conclusive and open to interpretation. For the CableArm at the closest station (82
feet from the bucket), the average TSS was approximately 100 mg/L. At a depth of 23 feet, a high of 185
mg/L was observed for the same CableArm bucket. While no data was reported for the GLDD bucket it was
noted that the GLDD bucket did somewhat better than the CableArm because the seals on the CableArm
were reported to be damaged and leaking.

The conclusions reached in this study were that the conventional bucket produced the highest amount of
suspended sediment. The CableArm reduced resuspension by approximately 46% over the conventional
bucket, while the GLDD bucket reduced resuspension by 79% over the conventional bucket.
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Puget Sound Naval Shipyard CERCLA and MCON Dredging (unpublished FWENC, 2002)

This section is provided for general information purposes only as a means of providing data on an actual
project.

Approximately 900,000 cubic yards of material was dredged in water depths from 20 to 50 feet. A
conventional bucket was used for clean sediment dredging, and a 35-cy CableArm and a 30-cy Atlas
environmental bucket were used for contaminated sediment dredging. A significant water quality
monitoring program was undertaken during dredging that involving taking data 150 feet down current from
the dredge. The data has not been correlated to dredge rates, although cuts were typically relatively thin
when dredging contaminated sediments (1-3 feet). Given the size of the equipment, dredge rates were in the
range of 500 to 1,500 cy per hour. Suspended sediment concentrations 150 feet from the point of dredging,
corrected for ambient conditions, ranged from 6 to 32 mg/L and averaged 18.0 mg/L.

Resuspension Prediction Modeling

Donald Hayes, an Associate Professor at University of Utah, is an industry leader in the study of sediment
resuspension. Hayes has published several papers, including co-authoring the Boston Harbor paper cited
above. To predict dredge resuspension and water quality impacts, he has developed a near and far field
model called “DREDGE”, which:

.. .estimates the mass rate at which bottom sediments become suspended into the water column
as the result of hydraulic and mechanical dredging operations and the resulting suspended sediment
concentrations.”

Hayes also presented a second methodology in the paper Simple Approach to TSS Source Strength Estimates
(Hayes, 2000). The DREDGE users’ guide states that the model was developed to ““ . . . assist users to
make a priori assessments of environmental impacts from proposed dredging operations.” The term “a
priori” is defined as “a method that deduces consequences from definitions formed or principles assumed, or
infers effects from known causes.”

These models include technically correct processes to compare TSS releases from dredges. As prediction
models, they have not been verified for all conditions that might be encountered using real field data. While
they do provide results to make quantitative comparisons, the results must be qualified because of the lack of
verification of the models and because the conditions may not be 100% equal. Paraphrasing from a
telephone conversation with Hayes:

I would recommend using field measured resuspension rates where available to estimate the
distribution of TSS as set forth in the Simple Approach to TSS Source Strength Estimates (Hayes,

2000).

It is recognized that the Hayes model can be questionable because of lack of data verification. This is true
for every mathematical model, and as such, when measured rates are not available, we use the model to best
evaluate the conditions with a clear understanding of how the model is being used. Further, the
methodology set forth in the Simple Approach to TSS Source Strength Estimates (Hayes, 2000) is preferred.

Given the limitations with the state-of-the-art for predictive modeling, calculated resuspension factors are
nnot used in this memorandum.

Results

Table E-3 summarizes the TSS observations and corresponding dredge rates.
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Table E-3. TSS Results Summary

Project High/Avg/Low Average Far Field m Dredge
Near Field TSS TSS Rate
mg/L mg/L Cy/hr
(Observed) (Observed)
NBH Pilot
Cutterhead 163.4/106/53.4 31.0 36-37
(Slow)
NBH Pilot
Cutterhead 374.0 * 15.99
(Fast)
NBH Pilot Reported “minimal” 19.8-
Horiz Auger 2430/1597/747 412
NBH PDFT 1209 4.0t024 100
Boston Hbr Gl ) o)
Open Clam
Boston Hbr © &) O]
Closed Clam
PSNS [6) ®) 5)
Closed Clam

* Data not reported

(1) Adjusted for Background

(2) One day operation to observe resuspension rates at high cutterhead rpm

(3) Average for several day period, actual rate on day that operated at higher rpm not reported

(4) Near field data was obtained in moon pool only on one occasion

(5) Data from Boston Harbor and PSNS must be considered within context of the projects and companion report and as
such has been omitted from this table to avoid confusion.

The reported TSS and the estimated resuspension rates are very dependent on operational aspects and the
specifics of the projects, such cutterhead rpm, swing rate, retrieval rate, bucket condition (condition of
seals), and environmental/soil conditions.

Near and Far Field TSS Method (Observed TSS)

Near field data (at the point of dredging) for the hydraulic cutterhead in the Pilot Study operating a slow
speed and the closed clamshell used in the PDFT suggest a close correlation. On average, the TSS
concentrations are nearly equal.

At high cutterhead speed theoretically matching the PDFT rate of 100 cy/hr, no far field information for
correlation is available. The cutterhead did create a near field TSS approximately three times that of the
PDFT during one day of testing.

Comparison of other equipment types indicated that the horizontal auger created significantly higher TSS
values than either the cutterhead or closed clamshell and in the Boston Harbor project, which used much
larger equipment than that used at New Bedford, TSS was significantly higher for an open clamshell than a
closed clamshell. A comparison of the near field TSS between equipment types used in New Bedford and

Boston 1s inconclusive.

Water Treatment

In addition to the conclusion reached regarding resuspension rates, the comparison between the cutterhead
dredge and the closed clam must also consider carrier water introduced in the dredging process and pumped
to the dewatering facility. For a cutterhead dredge, operations that would minimize resuspension, such as
slower swing rate and slower cutterhead rpm, will reduce the solids concentration of the slurry delivered to
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the dewatering site. For comparison, the average suspended solids concentration delivered to the CDF
during the Pilot Study was reported to be 37 g/L. For the PDFT, slurry concentrations in the pipeline ranged
from 120 to 144 g/L, and the slurry was created using recycled water.

Contracting Process

To insure that resuspension is addressed in the contractor selection process, detailed information on the type
of dredge equipment that the contractor is proposing to perform the work will be required. Bidders may
submit and bid the type of equipment they believe can best perform. The bidder must specify the type of
equipment, size, and operational procedures proposed to be used to meet the contract performance criteria
for resuspension. Water volume impacts of that equipment would then also be evaluated.

Special Note on the Horizontal Auger

The only data identified for the horizontal auger equipment was from the New Bedford Harbor Pilot Study
where it was found that the resuspension rates were markedly higher than other dredge types. Some of this
increase was due to the difficulties the dredge had with debris. Newer horizontal auger models have been
used on other projects and may have had better success and exhibited comparable resuspension rates to the
cutterhead and closed clamshell. Therefore, pending data acquisition and resuspension rate analysis on
recent projects, which can be assessed either before or during the contractor selection process, the horizontal
auger should not be excluded from consideration.
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Telephone Correspondence Record

Caller: Liza Roy

Call to: Don Hayes

Location: University of Utah

Phone: 801-581-7110

Date: 12/19/01

Time: 11:00AM

Project: New Bedford Harbor Dredging Design

Subject: Turbidity Generation Units (TGUs) and Sediment Resuspension Rates

I called Don to ask him about the DREDGE model’s TGU method for estimating sediment resuspension
rates (g/s) for different dredge types (See Table 3 in DREDGE Model User's Guide, Donald Hayes and
Chun-Hwan Je). The DREDGE model uses a sediment resuspension rate in grams/second along with other
input parameters to model the total suspended sediment (TSS) distribution around the dredge. In the
DREDGE model, there are two options for inputting this resuspension rate (g/s), calculation by the TGU
method and direct entry of a resuspension rate (g/s) based on field data. The TGU method was originally
provided in the model as a means of estimating a resuspension rate (g/s) for input to the TSS portion of the
model, but the available data to back up the TGU method are limited. Don would recommend using field-
data based resuspension rates where available as input to the TSS distribution model portion of DREDGE
and not the TGU method.

We had hoped to use the TGU method portion of the DREDGE model to identify resuspension rates (g/s)
for cutterhead and closed clamshell dredges based on operating parameters expected at New Bedford
Harbor. The TGU method estimates resuspension rates (g/s) using TGU (in kg/m’) values developed from
sediment resuspension data collected during previous dredging projects. As shown in Table 3 of the
DREDGE manual, TGU values are only available for the open clamshell and cutterhead dredges. I called
Don to ask him whether similar TGUs had been developed for the closed clamshell and if he had any
further information on how to estimate and compare sediment resuspension rates (g/s) for the closed
clamshell and cutterhead dredges. Don hadn’t developed any TGU values for the closed clamshell dredge
and would recommend using field-data based resuspension rates rather than the TGU method. Don
recommended that we look at his latest paper, Simple Approach to TSS Source Strength Estimates (Donald
Hayes and Pei-Yao Wu), in which he explains the benefits of field-data based resuspension rates over the
TGU method. Yuanyuan Hui is looking into this paper for us. Note that Don uses the term “source
strength” interchangeably with “mass flux rate” and “resuspension rate”.

It is important to note that the DREDGE model is a valuable tool for modeling the TSS distribution around
a dredge. However, the DREDGE model is only recommended for developing resuspension rates (g/s) near
the dredge when TSS field data is available. In this case, the DREDGE model could be used to back-
calculate resuspension rates (g/s) from a measured TSS distribution in the field for a certain dredge type. It
is also important to note that the TGU method portion of the model is not recommended for developing
resuspension rates (g/s) due to the limited amount of data to support the TGU values and difficulty in
applying the values to different project conditions, dredge configuration and operation.

Don spoke about the difficulties associated with comparing available field data for different dredge types
and mentioned that there is some data available from the Fox River project.
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Dredge Bucket Com-parison
Demonstration at Boston Harbor

US Army Corps
of Engineers, by Tim Welp, Don Hayes, Mike Tubman, Scott McDowell,

Tom Fredette, James Clausner, and Carl Albro

PURPOSE: Sediment resuspension and loading characteristics of a Conventional (open-faced)
clamshell bucket, an Enclosed clamshell bucket, and a CableArm® clamshell bucket were studied
under similar operating and environmental conditions in Boston Harbor during August 1999.
Monitoring was conducted to characterize each bucket's near and far field sediment resuspension
characteristics. Bucket-loading characteristics were investigated with regard to water-to-solids
ratios dredged by the different buckets. Documentation of sediment resuspension in the water
column and loading characteristics with conventional and enclosed clamshell buckets (a bucket
type that includes both the contractor-built Enclosed and the Cable Arm buckets) will assist U.S.
Army Corps of Engineers (USACE) Districts in making bucket selection decisions and provide
data for the fate of dredged material numerical modet verification.

BACKGROUND: The Boston Harbor Navigation Improvement Project (BHNIP) deepened
tributaries to the inner harbor and associated berthing areas. Extensive coordination with
resource agencies and other interests resulted in the decision to use in-channel confined aquatic
disposal (CAD) cells for placement of contaminated sediments dredged with an Enclosed
clamshell bucket. To determine the effectiveness of this new contaminated -sediment
management option, the U.S. Army Engineer District, New England, the Massachusetts Port
Authority and dredging contractor conducted extensive monitoring. The USACE Monitoring
Completed Navigation Projects (MCNP) program contributed to the monitoring to evaluate the
effectiveness of in-channel CAD cells at Boston Harbor. One study area of the MCNP
investigation is the investigation of relative amounts of sediment resuspension associated with
different bucket types. Because a significant fraction of the sediments dredged on the BHNIP
had elevated levels of some contaminants, the Commonwealth of Massachusetts, Department of
Environmental Protection required that an enclosed bucket be used to reduce sediment
resuspension and the potential for water quality impacts. However, the contractor performed
dredging in a normal fashion, attempting to dredge as efficiently as possible to keep production
high and costs low. Tests performed by the water-quality measurement contractor showed no
exceedances of the water criteria with either of the approved buckets, the Great Lakes Dredge
and Dock (GLDD) Enclosed bucket or the CableArm navigation bucket. However, the New
England District expressed concern that the Enclosed buckets were adding additional water to
the already soft and weak sediments, possibly causing a further reduction of the bearing capacity
of the sediments. This reduction of bearing capacity would, in turn, make the capping operation
even more difficult.

When contaminated sediments are present, even if constituent concentrations are only slightly
elevated, some regulatory agencies require the use of an Enclosed bucket to reduce water quality
impacts. Previous data have shown that Enclosed buckets do reduce resuspension compared to
Conventional open buckets. However the amount of data is limited, particularty for comparisons
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under identical conditions. Because of variations in hydrodynamics, sediment characteristics and
operating conditions, it is difficult to compare resuspension data from different sites.

This research on sediment resuspension by different buckets was conducted to compare different
buckets under as identical conditions as practical, so that other Corps Districts and resource
agencies can make informed decisions on benefits of an enclosed bucket for a given dredging
project, particularly when contaminated sediments are involved. The issue that additional water
was added by the closed buckets is also addressed in this study.

DREDGING SITE, EQUIPMENT, AND OPERATIONS: GLDD personnel provided
excellent support that facilitated the accomplishment of a successful study. The dredging
operations took place under similar physical and environmental conditions with the primary
difference being the bucket type used. GLDD Dredge 54 was used for dredging operations
during all comparisons and operated as the dredge captain thought represented the best
production for each bucket.

_ The dredging operations were conducted in
REVERE  Boston Harbor just below the confluence of
the Chelsea and Mystic Rivers, often referred
to as the Inner Confluence (Figure 1). The
sediment being dredged consisted of a
predominantly fine-grained (sandy silt)
material. Mean low water (mlw) depth in the
area was approximately 11.6 m (38 ft) with a
tide range of approximately 3 m" (10 ft).
Sampling  operations were conducted
2 beginning near high tide each day and
Nk “CE'K“S";'B asTON continued for 4 to 6 hr (time to fill 1 barge).
SHARLESTOWN The barges were not allowed to overflow.

Daepen to -40' MLW
Deepen to -38' MLW

ver

Study Area

Cnelse®

PN
)

Inner Canfluence

B Logan The study objectives were accomplished by
g Alport monitoring continuous dredging operations
f TedWiliams T vyjthout significant interruptions and with as
' little variation in flow velocity and direction

BOSTON

as possible. All sampling efforts were
S conducted during the ebb of the moming high
Figure 1. Location map tides.

The buckets used by GLDD are listed in Table 1. Figure 2 shows photographs of each bucket.
Leakage occurred from all of the buckets. The CableArm and Enclosed buckets leaked through
the joints and ventilation grates in the upper part of the buckets. The Conventional bucket also
leaked and loss of some of the exposed sediments appeared to contribute to turbidity.
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Table 1
Physical Characteristics and Descriptions of Dredge Buckets Used in the Study
Size
Date Bucket m’ (yd’) Description
August 5, 1999 CableArm 29.81(39) | CableArm navigational bucket (i.e., not their environmental

bucket); with rubber side lip seals and vents (with intake seals)
on either side near the top allow water to escapeé during
descent and after the bucket is closed.

August 6, 1999 GLDD Enclosed 29.81(39) | Conventional 19.87-m’ (26-yd”) bucket enclosed on the top
and sides by welded steel plates; Vents with intake seals
approximately 0.45 x 1.82 m (1.5 x 6 ft) on each side of the
bucket near the top allow water to escape during descent and
after the bucket is closed.

August 7, 1999 GLDD Conventional 19.87 (26) | Conventional bucket with completely open top.

a. CableArm bucket b. Enclosed bucket

c. Convenuoal dredge bucket

Figure 2. Photographs of dredge buckets used during the study
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A video camera was used to record the buckets’ digging and dumping cycles to evaluate the
difference in operation induced by the buckets. Average cycle times were fastest for the
Conventional bucket (51.1 s), compared to the Enclosed bucket (55.5 s) and CableArm bucket
(62.3 s), however, the variation was not excessive; the CableArm bucket was only 22 percent
(11.2 s) slower than the Conventional bucket and 12 percent slower than the Enclosed bucket
(Hayes, Borrowman, and Welp 2000).

SEDIMENT RESUSPENSION DATA COLLECTION METHODS: Sediment resuspension
data consisted of suspended solids samples and turbidity measurements collected within 8 m (in
the horizontal plane) of the bucket position (near field) and 25 to 400 m from the dredge (far
field). Near field data included continuous turbidity measurements taken at four depths (1.5 m,
5.5 m, 8.0 m, and 10.5 m in a water depth of about 11.6 m) and discrete water samples analyzed
for total suspended solids (TSS). Far field data included indirect turbidity observations using a
Broad Band Acoustic Doppler Current Profiler (BBADCP), and direct turbidity, conductivity,
and temperature measurements, and discrete water samples for TSS calibration collected by the
Battelle Ocean Survey System (BOSS).

Near Field Sediment Resuspension Data
Collection: Near field data collection consisted of
continuous readings from D&A Instrument Co.
OBS-3 Turbidity Sensors (Figure 3) calibrated for a
range of 0 to 2000 FTU (formazin turbidity units),
discrete water column samples analyzed for total
suspended solids, and a video recording of the
dredging operation. Five turbidity sensors Jabeled A,
B, C, D, and E were initially deployed, but sensor A
was not used because of erratic readings and

¥ calibration problems. The remaining four turbidity
Figure 3. OBS turbidity sensor sensors (B - E) were placed at depths of 1.5 m,
55m, 8 m, and 10.5 m respectively in a vertical
array deployed at the front center of the dredge barge
(water depth was approximately 12 m). The sensors were calibrated and checked before being
deployed each moming using a 440 FTU formazin suspension. The turbidity sensors were within
8 m (in the horizontal plane) of the bucket’s digging location at all times.

The four turbidity sensors were connected to a Campbell Scientific CR10X datalogger for data
collection and storage. The datalogger received readings from each sensor at the maximum
sampling rate of once per second. A laptop PC software monitored the sensor readings
continuously and logged them to an ASCII data file. The software allowed the readings to be
monitored real-time to identify problems and associate turbidity conditions with dredge
operations.

Discrete water samples were collected and analyzed for total suspended solids (TSS) along with
other TSS samples collected in the far field water columin each day. Sample times and depths
were recorded so the results could be correlated with simuitaneous turbidity readings.

Wi
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A time-stamp video camera synchronized with the datalogger clock was used to record dredge
operation during most of the monitoring operations. The camera was located on the disposal
barge deck where power was available and a wide view of the operation was available. The
video recordings were used to recreate the dredge operation, calculate cycle times, and identify
times when the dredge was down and eliminate erroneous data.

Far Field Sediment Resuspension Data Collection: The BBADCP and BOSS were
installed aboard the 14-m (45-ft) Battelle survey vessel Aquamonitor to monitor far field
resuspension characteristics.

Broad Band Acoustic Doppler Current Profiler (BBADCP): The BBADCP transmits
1,200 kHz acoustic signals through the water and measures the acoustic signals that are returned
to the instrument. Four of the five beams point down at a 20-deg angle from the vertical. These
four beams measure the water velocity and the velocity of the boat across the bottom. Current
speed and direction are determined by adjusting absolute velocity measurements for boat speed.
The fifth beam points straight down, and its measurements of
backscattered acoustic energy are used solely for detecting the presence
of suspended sediment in the water column. Sediment particles in
suspension will scatter some of the transmitted acoustic signal, returning
a portion of the scattered signal back to the instrument (called
backscatter). The strength of this backscatter is a function of the
sediment particles’ characteristics and the amount of sediment in
suspension. Acoustic measurements of suspended sediment plumes
uniquely provide the capability to produce three-dimensional images of
plumes during a short time interval. These images can be used to locate
the positions of other measurements relative to a plume’s boundaries and
the spatial distribution of suspended-sediment concentrations. The
acoustic instrument used to monitor the plume during these dredging
operations was an RDI 5-beam BBADCP (Figure 4).

Figure 4. BBADCP

Battelle Ocean Survey System (BOSS): The
BOSS was also installed aboard the survey vessel
Aquamonitor for in situ water property monitoring
and collection of water samples. The BOSS is
comprised of an underwater towed sensor package
(conductivity, temperature, depth, and in situ
turbidity sensors) (Figure 5), a stainless steel
seawater pump for continuous delivery of water
samples to the shipboard laboratory, a winch and
p- | sk handling system for on-deck installation, and a PC-
Figure 5. BOSS towfish based software system interfaced with DGPS
navigation for data acquisition, storage, and real-
time display. Water depth data from a vessel-
mounted echosounder within the vessel's laboratory is provided continuously to the BOSS data
acquisition system.
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During the monitoring operations, the BOSS served three major functions: 1) to acquire
continuous, real-time data on the BOSS towfish position, 2) to acquire real-time, in situ
measurements of temperature, salinity, sensor depth, and turbidity while the sensor package was
either profiling vertically or being towed horizontally, and 3) to deliver a continuous flow of
seawater, at a rate of approximately 12 L per min, from the depth of the towed instrument
package to the onboard laboratory for collection of discrete water samples. A total of 305
discrete water samples were collected using the BOSS during the background phase of the
monitoring program. Collection of these discrete samples was accomplished by the onboard
technician placing an empty sample bottle under the continuous flow of seawater. These water
samples were filtered onboard.

Real-time data on the BOSS towfish position was computed from the known vessel position (via
DGPS) and from the computed lay-back of the towfish (the horizontal distance from the DGPS
antenna to the towfish). Specialized software routines developed by Battelle were used to display
the salinity, temperature, turbidity, and depth data in real-time on a color CRT monitor. Sensor
data were merged with the DGPS position data and automatically stored in a BOSS data file.

BUCKET-LOADING CHARACTERISTICS DATA: The average densities of dredged
material placed in the barges were calculated to investigate bucket-loading characteristics with
regard to the material’s water to solids volume ratio. The dredged material weight was
determined by recording the barges’ drafts and using the displacement tables to calculate hopper
material weight, and its volume was determined by measuring the height of material in the
hopper and using the ullage tables (tables that relate level of dredged material in barge to
material volume) to calculate hopper material volume. Other data required to calculate the water
to solids ratio included the dredged material mineral and water densities. Sediment samples were
collected from the hopper and analyzed to determine the mineral density, while the water density
was calculated with the conductivity and temperature data collected from the towed-body
previously described. No chemical analyses were conducted on any water or sediment samples
collected during the study.

NEAR FIELD MONITORING RESULTS: Turbidity observations were the primary near field
data collected during the study. However, a limited number of discrete water samples were taken
coincident with turbidity readings. Thirty-three samples were collected and analyzed for TSS to
corroborate the turbidity data during the bucket operations. Turbidity can be used as a surrogate
for TSS, but it must be recognized that factors other than sediment concentration influence
turbidity. These factors, which include particle size, shape, and organic content, complicate
conversion of turbidity measurements to TSS concentration. Although the data correlating
turbidity and TSS values in this study were scattered, they show a definite relationship; r* = 0.65.
More than 226,000 turbidity observations were collected during the three partial days used to
study the three buckets. The primary advantage of using turbidity is the rapid number of
measurements that can be obtained at very little additional cost per sample measurement.
Additionally, the observations can be monitored on a real-time basis to gather direct knowledge
about the dredging operation itself. Turbidity data collected during extended downtimes were
assumed to represent background conditions and used to adjust turbidity data. Measured ambient
turbidity conditions are summarized in Table 2. The results show turbidity conditions with small
ranges and standard deviations. These data seem to reasonably represent ambient turbidity
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conditions. Thus, average values were subtracted from all other turbidity observations to adjust
them for ambient conditions.

able 2
Summary of (Near Field) Background Turbidity Statistics; All Turbidity Values In FTU
Depth (m) Average Standard Deviation Minimum Maximum
1.5 39 0.34 . 3.0 74
55 33 0.56 22 11.7
8.0 4.0 1.0 2.7 9.0
10.5 214 3.8 13.3 31.0

The turbidity measurements (adjusted for ambient turbidity conditions) of the CableArm,
Enclosed, and Conventional buckets are presented in Figures 6, 7, and 8, respectively. The
vertical line inside the box represents the median turbidity while the shaded box represents upper
and lower quartiles on either side of the mean. The whiskers extend over the range of observed
data.

Oeplh (M)
Depth (M)
Depih (m)
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Turbidly (adjusted for amblent), FTU Turbidty (adjusted for anbient). FTU Turbidty (adjusted for ambient), FTU
Figure 6. CableArm bucket Figure 7. Enclosed bucket Figure 8. Conv_eptional
turbidity turbidity bucket turbidity

The Conventional bucket (Figure 8) generated the highest turbidity and suspended sediment,
probably because of loss of sediments from the open top. The depth-averaged turbidity for the
Conventional bucket was 57.2 FTU and suspended solids concentration was 210 mg/L (not
adjusted for ambient TSS). Consistent with a prior study (McLellan et al. 1989), the
Conventional bucket distributed turbidity throughout the water column. The TSS ranged from
105 mg/L in the middle of the water column to 445 mg/L near the bottom. Average turbidity
varied a bit less and ranged from 46 to 64 FTU.

Although both the CableArm (Figure 6) and Enclosed bucket (Figure 7) leaked substantially
through the seals and grated vents in the upper part of the buckets, neither resulted in as much
turbidity or TSS as the Conventional bucket. The depth-averaged turbidities were 31 FTU and
12 FTU respectively for the CableArm and Enclosed buckets. The depth-averaged TSS values
for the CableArm and Enclosed buckets were, respectively, 31 mg/L and 50 mg/L (compared to

7
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210 mg/L for the Conventional bucket). Six water samples were collected for TSS analysis for
the CableArm bucket. Of these six samples, two were taken at a time when excessive debris were
being encountered that kept the bucket from closing properly which lead to unrepresentively
high TSS values (200+ mg/L) so only four samples were used to calculate the TSS depth-
averaged value.

The most significant difference was in the middle water column where turbidity values were
substantially less than at the bottom and near the surface. Turbidity for the CableArm bucket
ranged from 6 to 55 FTU, and TSS from 14 mg/L to 66 mg/L. The Enclosed bucket resulted in
turbidity from 1 to 31 FTU and TSS from 14 to 112 mg/L.

FAR FIELD MONITORING RESULTS: The BBADCP records data for both current and fifth-
beam backscatter in bins that represent 25-cm-thick slices across each beam, continuously along
the beam. The bins start 50 cm from each beam’s transducer and produce valid data to near
bottom. The data from all five transducers and all bins for each transducer are recorded every 2 s.

In the monitoring reported here, the naturally occurring variations in ambient acoustic
backscatter were determined from measurements made by the BBADCP along transects across
the study area during times when there was no dredging. In each of the fifth beam’s 25-cm bins,
the standard deviation of the acoustic backscatter was calculated for all measurements made
along these transects. Since the fifth beam points straight down, these values for each bin
represent the standard deviation of acoustic backscatter as a function of depth. Just prior to the
start of the dredging operations, a transect was made in the area where the plume from the
dredging operation was expected to be located. Acoustic backscatter values from this transect
were subtracted from the values obtained during monitoring of the plume, and the results were
divided by the standard deviations of the background variations. This resulted in numbers that
represent the observed acoustic backscatter above background (ABAB). Horizontal positions of
the BBADCP and dredge (determined by DGPS systems) were logged and, after postprocessing
of the BBADCP data, plots of the ABAB relative to the dredge position and depth were
produced as shown in Figures 9, 10, and 1 1.

Figure 9 shows the results from a transect run on 5 August, down the axis of the plume, starting
near the dredge and running downstream (north to south). The distances along the horizontal axis
are distances from the end of the crane that was used to conduct the dredging. An interesting
feature of this transect is that near the dredge, the maximum ABAB values (and therefore the
highest concentrations of suspended sediments) are not on the bottom, but approximately 3 m
above the bottom. On this day, dredging was conducted with the CableArm bucket. Examination
of the bucket revealed that less than half the seals on the bucket were intact, and it is possible
that the higher ABAB values 3 m above the bottom are from sediment being “washed” from the
bucket. Figure 10 shows a transect down the axis of the plume on 6 August, when dredging was
being conducted with the GLDD Enclosed bucket. This figure shows maximum suspended
sediment concentrations near the bottom. The high ABAB values at the surface are believed to
be from spillage over the side of the scow that resulted from the placement of some sample
dredged material on the side deck of the scow for geotechnical sampling purposes. Figure 11
shows the dredge monitoring results for the Conventional bucket. Here maximum concentrations
cover more than half the water column and extend all the way to the bottom. In a general

s !



ERDC/CHL CHETN-VI-35
March 2001

ABAB

-
@ &

-

wm o~ W

Acounic intengity (1/stenderd dmviedion)

Qo w

n0 0 ) 0
Oistance Along Trensect (m)

Figure 9. CableArm bucket

ABAB

15

)

-

Acoutic InNenmiy (1/slandarg denation)
~ w©

Q w w»

Cvstance Along Transect (m)

Figure 10. Enclosed bucket

qualitative way, the conclusion drawn from these three figures is that for this operation, the
Enclosed bucket created less suspended sediment than the CableArm, and that they both
produced less suspended sediment than the Conventional bucket.

The BOSS was used to acquire in situ water property data and discrete water samples at vertical
profiling stations and along horizontal profiles (tows). The objective of the vertical profiling
(conducted while the survey vessel was stopped/drifting) was to acquire data on temperature,
salinity, seawater density, and relative turbidity throughout the water column, but an error in the
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Figure 11. Conventional bucket

BOSS data acquisition software resulted in profile measurements achieving a maximum depth of
only 69 percent of that intended (and displayed in real-time aboard the survey vessel).
Consequently, no data were acquired in the lower 30-40 percent of the water column during
either the vertical profiling or horizontal towing on any of the three days of monitoring
operations.

The calibration relationship between TSS concentration (mg/L) of 305 discrete water samples
versus simultaneous turbidity measurements of the BOSS in situ transmissometer (in units of
I/m)! exhibited a good correlation between the optical turbidity measurements and laboratory
analysis of water samples (r* = 0.93). Consequently, all BOSS turbidity data have been converted
and presented herein in units of mg/L. Figure 12 illustrates an example of one of the vertical
profiles of TSS, in units of mg/L. (not adjusted for ambient TSS), that were obtained at four
vertical profiling stations along a line extending southward from the dredge when it was using
the CableArm bucket. Stations 61 and 58 were approximately 90 and 210 m south of the dredge,
respectively. These profiles illustrate considerable TSS variability, presumably as a result of
distance from the dredge, as well as patchiness in the suspended sediment plume that was being
advected southward at a speed of roughly 17 cm/sec during the ebb tide. Closest to the dredge (at
station 61), maximum TSS values of roughly 185 mg/L were observed at 7-m (23-ft) depth, but
note that no data were acquired in the depth range from 7 m to 10.5 m (bottom depth). Hence, if
a plume of concentrated suspended sediments did exist in the lower portion of the water column,
it would not have been detected by the BOSS sensors that were always situated at shallower
depth.

The following is a summary of the maximum TSS concentrations encountered during the BOSS
monitoring operations in the upper two-thirds of the water column:

' Beam Attenuation (BA) readings are in units of 1/m.

10
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Figure 12. BOSS plots of TSS (not adjusted for ambient
TSS) vs. depth (numbers next to the plot lines indicate
station numbers)

Maximum TSS (mg/L) Depth (m)
CableArm Bucket 200 3.5
Enclosed Bucket 75 8
Conventional bucket 80 35-6

From these observations of maximum TSS concentrations, during each of the three days of
sampling operations, it would appear that the CableArm bucket released more suspended solids
in the upper two-thirds of the water column than either of the other two buckets, which is
contrary to expectations. Inspection of the near field results does, however, show that maximum
TSS concentrations encountered during the CableArm dredging were high and comparable to
those during the Conventional bucket dredging at the 1.4 m (4.5 ft) and 8 m (26.5 ft) sampling
depths. These results point out that comparisons between maximum TSS observations for each
day of sampling can be misleading because they do not account for variations in hydrodynamic
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conditions that dilute the far field suspended matter. Calculation of mass, such as the load of
suspended solids per unit of receiving volume during dredging operations, is presently being
conducted using the BOSS data set, and results will be presented in a separate report.

It is very unfortunate that the BOSS software problem precluded data collection in the lower
third of the water column during this measurement program. The plumes of suspended solids in
the lower 3 m of the water column most likely contained the greatest mass of suspended
sediment (as indicated by the near field and BBADCP data).

BUCKET LOADING CHARACTERISTICS: Laboratory tests of the average dry solids
(mineral) densities of sediment samples collected from the three barges were 2.69 g/cc, 2.70
glce, 2.69 g/ce respectively for August 5 (CableArm bucket), August 6 (Enclosed bucket), and
August 7 (Conventional bucket). An average value of 1.014 g/cc for water density above the
water-sediment interface was measured by the BOSS. The water-to-solids volume (loading)
ratios of the buckets were calculated to be, respectively, 3.75 for the CableArm, 3.97 for the
Enclosed bucket, and 3.76 for the Conventional bucket. Parameters that may have influenced
these ratios include the following factors. Pre- and postdredge surveys indicated that the dredged
material face-thickness (vertical thickness of dredged material be dredged) was similar for the
Enclosed and CableArm, but the Conventional bucket excavated approximately one-fourth full
barge in a thinner face before it was relocated to an area with a similar face-thickness, thereby
increasing its water to solids loading ratio. More than 50 percent of the CableArm bucket’s side
lip seals were also missing throughout the duration of the demonstration. This condition would
have allowed more water to leave the bucket as it was lifted from the water, thereby decreasing
its water to solids loading ratio. Due to these varying parameters, a definitive statement cannot
be made regarding the question of additional water entrainment of enclosed buckets, but the
Conventional bucket still had the second lowest loading ratio overall, even after dredging in a
thinner face for a significant portion of time.

SUMMARY:

Near Field: Based on turbidity measurements, the Conventional bucket produced the highest
amount of sediment resuspension spread throughout the water column. Use of the CableArm
bucket appeared to reduce sediment resuspension in the water column as the observed depth-
averaged turbidity was 46 percent less than observed for the Conventional bucket; insufficient
TSS data were collected during the CableArm bucket operation to completely confirm this
reduction, although the few data collected show an even higher reduction. The Enclosed bucket
had the lowest overall turbidity and substantially less in the middie of the water column.
Observed depth-averaged turbidity for the Enclosed bucket was 79 percent less than observed for
the Conventional bucket. This compared well with observed TSS which showed depth-averaged
TSS concentrations for the Enclosed bucket 76 percent less than for the Conventional bucket.
Functional seals on the CableArm bucket would have probably further reduced water quality
impacts; however, according to the contractor, these seals were difficult to maintain on this
navigation job.

Far Field: The BBADCP provided good qualitative data to indicate relative amounts of
sediment resuspension in the plume and delineate its boundaries. BBADCP data results
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correspond to results from those data collected in the near field. BBADCP coverage provided
insight on where to sample with more the quantitative sampling equipment of the BOSS.
Regrettably, the depth error in the BOSS-collected data limited its coverage, but these data are
still being analyzed with regard to calculation of mass (i.e., the load of suspended solids per unit
of receiving volume during dredging operations). The results of this analysis will be published in
a report currently in preparation.

Collectively, the three systems yielded data that provided good insight on the different buckets'
sediment resuspension characteristics, but plumes are difficult to track and measure. This
difficulty stresses the need to continue developing methods to standardize plume data collection
and analysis methodologies for future projects. Also, to account for variations in sediment
characteristics, thickness of the dredge cut, etc., multiple days of sampling with each bucket are
recommended to provide a more valid statistical basis for comparison.

POINTS OF CONTACT: For additional information, contact Tim Welp (601-634-2083,
welpt@wes.army.mil), Don Hayes (801-581-7110, hayes@civil. utah.edu), Mike Tubman, (601-634-3009)
tubmanm@wes.army.mil) Scott McDowell (401-847-4210, scott.e.mcdowell@saic.com), Tom Fredette
(978-318-8291, ThomasJFredette@nae0l usace.army.mil), James Clausner  (601-634-2009,
clausnj@wes.army.mil), Carl Albro (781-934-0571, albro@BATTELLE.ORG.), or Edward Hands,
Principal Investigator of this work unit, (601-634-2088, handse@wes.army.mil).
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SIMPLE APPROACH TO TSS SOURCE STRENGTH ESTIMATES

Donald Hayes' and Pei-Yao Wu?

ABSTRACT

Methods to estimate the rate at which a dredging operation suspend sediment particles into the water column have
been developed by Nakai (1978), Collins (1993), Hayes (2000b), and Wu and Hayes (2000). Nakai’s TGU method
is the most widely used, but has mathematical inconsistencies that could lead to erroneous source estimates. The
other approaches require detailed knowledge of the dredging operation; this information is often not available and
only persons experienced with dredging operations understand the operation adequately to estimate the required
parameters. This paper presents a simple approach for estimating resuspension from dredging operations based upon
available field data.

Keywords:  sediment resuspension, TGU method, dredging impacts, dredging windows, contaminated sediments

INTRODUCTION

Background

Turbidity plumes associated with dredging operations impair water quality. Suspended sediment particles
constituting the turbidity plume have the potential to impact the local aquatic ecosystem in a variety of ways ranging
from burial of benthic layers to modifying fish behavior. Toxic constituents associated with the sediment particles
expand the concerns. Ability to reliably predict the size, extent, and content of these turbidity plumes is crucial.
Models capable of predicting downstream fate and transport have been developed (Cundy and Bohlen 1980, Kuo, et
al. 198S; Kuo and Hayes, 1991).

Although all are steady-state suspended sediment transport models, these transport models vary considerably. They
are for different dredge types, apply different assumptions, and use a variety of mathematical approaches. Yet, they
all require the mass flux of suspended sediment, the rate of sediment mass loss, into the water column due to the
dredging operation as input. This mass flux rate, referred to here as source strength, varies widely with dredge
operation, sediment characteristics, and local conditions. These variations are both temporal and spatial in nature.
However, since existing transport models assume steady-state conditions, a source strength model that represents
average conditions is adequate. This paper presents a simplified approach for estimating this mass flux rate based
upon dredge type and operating conditions. The approach ignores many of the known temporal and spatial
variations, but provides a straight-forward method for estimating average resuspension rates.

Previous Source Models

Nakai (1978) proposed the popular TGU method. Nakai’s initial formulation and variable definitions were:

KWo (Ru \Wo _
Os | Ro JOs

where W, = total quantity of turbidity generated by dredging (tons), C = coefficient depending upon dredge type,

soil conditions, etc., W= total cluantity of dredged materials (tons), TGU = turbidity generation unit, tons/m’, Q, =
volume of dredged materials (m”), y = specific weight of dredged materials (tons/m’), K =R,4/Ry, R4y = fraction of

TGU =
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particles with a diameter smaller than 74 pm, and Ry = fraction of particles with a diameter smaller than the diameter
of a particle whose critical resuspension velocity equals the current velocity in the field.

Since the immediate interest is in using Nakai’s approach to estimate the source strength, the appropriate equation
form is:

TGU R
= (QS)=TGU Ro b, @
(R74 /Ro) Ry,

At this point, Nakai redefined Wq as the rate of turbidity generation in kg/sec rather than the units of tons as he did
in the previous equation. This requires Q, also be redefined as the volumetric rate of sediment removal (m*/sec).
Although easy to use, the RgQs/R7; term has fundamental problems. First, there is the issue of incompatibility
between the weight based fractions Ry and R4y and the volumetric flowrate Qs. While troublesome, the gross nature
of what is trying to be accomplished minimizes its impact. The term RoQs, as defined by Nakali, represents the
sediment mass (or volume) with a settling velocity sufficiently low that they will theoretically stay in suspension
forever. While there are difficulties with the practicality of defining Ry, the concept is theoretically sound. However,
the 1/Ry4 term increases as the average particle size increases (i.e. R4 decreases), thereby adjusting the rate of
resuspension in the wrong direction.

Nakai determined W during dredging operations by measuring TSS along laterals normal to flow at 30 m and 50 m
downstream from the dredging operation; the original manuscript describes the approach in detail, but does not
provide details of the dredging projects investigated. He calculated the total mass of turbidity as:

Wo = CogBHU

where C,,, = average concentration of TSS (kg/m®), B = width (m), H = water depth (m), and U = water
velocity (m/sec).

These authors, with assistance fron others, (Hayes 1986; Crockett 1993; Hayes, et al 2000; and Wu and Hayes
2000) have developed empirical source strength models for cutterhead dredges that consider dredge-operating
parameters; the latest versions of these models, based upon 387 observations from a number of dredging sites, are:
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where g = predicted rate of sediment suspended by the cutter and transported away from the dredging operation as a

fraction of sediment mass dredged (%), Cs = in-situ sediment concentration {(g/L), tc = thickness of cut (m), Ag =
cutter surface exposed to free water (m®), Vs = swing velocity at the tip of the cutter (m/sec), dc = diameter of cutter
(m?), Q = volumetric flow rate through dredge (m/sec), L, = dredge stepping distance (m); and D = sediment inlet
pipe diameter (m). The modified DM model, which is based upon the individual variables that affect dredging
operations, resulted in an R? value of 0.588. An R? value of 0.470 was determined for the modified NDM model,
which is based upon non-dimensional groups of the same variables. Although these models are empirically sound,
they have several substantial drawbacks: a) they apply only to conventional cutterhead suction dredges, b) the forms
of the empirical equations do not allow reliable extrapolation beyond the range of data used to develop them (12-
inch to 20-inch dredges), and c) the equations require more knowledge of the dredging operation than is usually
known prior to the initiation of dredging. Most readers trying to apply the models lack the knowledge of dredging
operations to make reasonable estimates of the operating parameters.

>



Collins (1995) developed models to estimate the dredging-induced resuspended sediment concentrations near the
dredge as a function of the dredge, dredge operation characteristics, and sediment properties. An approach similar to
the empirical models shown in equations 3 and 4 was used to develop models for cutterhead and bucket dredging
operations. However, these models also require considerable knowledge of the dredging operation and Collins
described them as preliminary, unverified models.

MODEL DEVELOPMENT

A variety of mechanical and mixing actions occur in the immediate vicinity of dredging operations. These actions
vary both temporally and spatially; they would be rather complex to model. Additionally, these actions associated
with dredging operations do not discriminate against particles sizes; all sediment size fractions are initially
suspended into the water column. However, sand (and larger) particles resettle quickly in the immediate vicinity of
the dredging operation except under extreme flow conditions leaving only silt and clay particles (i.e. particles
smaller than 74 pum) in the water column.

Steady-state transport models need the average rate of sediment mass flux leaving this “near-field” area. Thus, the
objective of this model is to estimate the average rate of sediment resuspension leaving the immediate vicinity of

dredging operations. Only a fraction of the particles smaller than 74 pum exit the near-field area and are subject to

transport downstream. In terms of mass’, this can be written as:

f74VSCs
360

g=R &)

where g = mass rate of sediment resuspension (g/sec), R = resuspension factor or sediment mass loss rate (%), f4 =
fraction of particles with a diameter smaller than 74 pm, and ¥ = volumetric rate of in-situ sediment removal

(m’/hr).

The resuspension factor, R, represents the mass of sediment suspended into the water column relative to the mass of
sediment removed via dredging in units of percent; i.e. if the loss rate is 1%, R would be entered as 1.0. This factor
will vary with dredge type and size, sediment characteristics, dredge operation, and local environmental conditions.
However, the model formulation presented in Equation 5 is of little use without estimated values for the
resuspension factor, R, for different dredges and conditions. The following sections present resuspension factors for
different dredge types based upon available data.

RESUSPENSION FACTORS FOR CUTTERHEAD DREDGES

Resuspension data for cutterhead dredges have been presented by a number of authors. Hayes, et al. (2000) and Wu
and Hayes (2000) present almost 400 observations of resuspension rate from five field studies. The characteristics of
these studies are summarized in Table 1.

Observed Resuspension Factors

Equation 5 was rearranged and solved for resuspension factor, R, using the near-field resuspension data from these
dredging operations. Table 1 summarizes the resulting resuspension factor values and their statistical characteristics
for each field study. The results are consistent with expectations. The highest resuspension factor is from Lavaca
Bay - Phase II. The combination of a small dredge with relatively low horsepower removing highly consolidated,
sticky clay in a dynamic environment would be expected to be a poor combination. Small particle sizes and a
relatively low production rate exacerbate the problem. New Bedford Pilot Study (Acushnet River) observations were
also elevated because of low dredge production, light sediments, and extensive debris. The DUBUQUE operated

3
All mass values are reported as dry mass.



Table 1. Characteristics of cutterhead field studies used to develop resuspension factors.

.
James River Back River Calumet Acushnet River Lavaca Bay -
Harbor Phase II
Dredge ESSEX CLINTON DUBUQUE Ellicott 370 Tyro, Jr.
Size 18" diam. 18" diam. 12" diam. 10" diam. 12”7
Water Depth (m) 10 6.1,11.6 82 0.6-1.5 1.1-25
Swing Width (m) 58 46,61, 92 30 18 18
Cutter Tip Speed (m/s) 0.2-04 02-04 02-04 0.15 0.03 —0.64
Cutter Diameter (m) 1.5 1.8 0.9 0.8 0.8
Sediment Removal (m) 1.5 ~0.9, 6.1 0.9 0.6 0.8
Cutter Rotation Speed | 20, 28, 32, 35, 6.6,12,16 15, 20, 27 20 8.5, 19
(rpm) 37,40
Production (m*/hr) 504 - 2252 161 - 7379 33-56 28 28
f14 0.98 0.99 0.83 0.74 0.75
Environment Estuary Estuary Freshwater Estuary Estuary
(<1 ppt) Lake
Type Very softsilty  Soft, organic Silty loam Soft organic Fat Clay
- clay (CH) clay/silt mixture clay/silt mixture
g Moisture Content 186 * 71.1 117-159 43
£ (%)
A Atterberg Limits LL > 120% * LL=254% LL=107-123% LL=58.5%
£ PL = 40% PL =25% PL = 55-77% PL =26%
(2 Debris Present? No No No Yes No
- Specific Gravity 2.73 2.71 2.46-2.55 -
Organic Content * * * * *
Ambient Currents 0.1-0.8 0.03-0.8 0.0-0.07 <0.07 0.0-0.07
(m/s)
Observations 15 28 12 51 282
Characteristics of Calculated Resuspension Factors, R (%)
Average 0.023 0.041 0.003 0.082 0.13
Standard Deviation 0.017 0.052 0.002 0.087 0.11
Minimum 0.004 0.003 0.0005 0.01 0.001
Maximum 0.054 0.21 0.006 0.33 0.51
*missing data
under almost ideal conditions in Calumet Harbor and the resuspension factor reflects that the operation was quite
effective.
The 18-inch cutterhead dredges used in the Back River (Savannah, GA) and James River are far larger vessels than
one might deduce based simply on their descriptive sizes. Generally, these larger dredges carry powerful hydraulic
pumps capable of dredging much greater depths and transporting the sediments much larger distances. Thus, under
normal conditions the intake velocities are substantially greater; one would expect this fact alone to result in less
resuspension and these data generally support that conclusion. Modest resuspension factors were observed,
especially considering that the CLINTON (Back River) undercut a 20-foot bank (which often collapsed) using very
aggressive operational tactics. As expected, the more cautious operation used by the ESSEX (James River)
(McLellan, et al. 1989) yielded lower resuspension factors. James River sediments were likely more vulnerable to
resuspension because of their high in situ moisture content (186%), especially considering that they are greater than
the liquid limit (120%). Although sediment data are not available, the in situ moisture content of the Back River —_
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sediments were almost certainly between the plastic limit and liquid limit, or there probably would have a more
significant difference.

Combined Evaluation

While matching site-specific conditions, dredging equipment, and operational methods to the above projects is a
good way to estimate resuspension rates, water quality analyses are often required in very early stages of projects,
long before dredge type, size, or operation is known. An adequate number of observations exist to perform more
general evaluations of observed Resuspension Factors for cutterhead dredging operations. While this combined
evaluation is not fully comprehensive, it does provide useful insights.

It is useful to evaluate the range and frequency of observed Resuspension Factors. Figure 1 shows a frequency
histogram of the 388 observations listed in Table 1. Observed Resuspension Factors range from near 0 to 0.51 with
the preponderance of values between 0 and 0.1. The data have a mean of 0.11 with a standard deviation of 0.11.
Most of the observations, 282, are from the Phase II pilot study in Lavaca Bay, which has a strong influence over the
data set. The data for all of the projects except Lavaca Bay have an average of 0.05 and standard deviation of 0.07.

Count
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Figure I. Frequency distribution of resuspension factors for cutterhead dredging operations.

Observed Resuspension Factors used in this paper are from dredges ranging in size from 10-inch to 18-inch. There
are sufficient data to evaluate the variation of Resuspension Factor with dredge size. Figure 2 implies that the
average and range of Resuspension Factors do not vary consistently with dredge size, except that both are lower for
the larger dredge. As discussed earlier, this is probably due to higher vacuum pressures near the intake due to large
pump horsepower. Despite this seeming consistency between dredge sizes, care should be exercised in attempting to
apply these resuspension values to dredge sizes outside of this range. In particular, the increase in Resuspension
Factor for the smaller dredges is likely to be more exacerbated for other dredges. The Ellicott 370 used in the New
Bedford study is more adequately powered than other types of similarly sized hydraulic dredges. For example, the
Ellicott 370 had a 360 HP engine as compared to 175 HP engine used in the 8-inch horizontal
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Figure 2. Resuspension Factor variation with dredge size.

auger dredge used later in the study. Many of the smaller specialty dredges were initially designed for dredging
sewage sludge which is much more fluid than sediments.

Water quality evaluations often focus on the possibility of exceeding regulatory criteria. These analyses require one
to look at a cumulative probability distribution of observed Resuspension Factors. For the data presented here, a
resuspension factor of 0.31 is exceeded only 5% of the time (R ¢s); a resuspension factor of 0.46 is exceeded only
1% of the time (R ;). It would seem that these values should represent approximate maximums for similar

cutterhead dredging operations.

It was also observed that the data fit a log-normal distribution quite well. While this is not utilized here, it provides
the possibility to extend the current analysis to a risk-based assessment.

Summary

Although more data would be helpful and the five field studies do not cover all possibilities, the presented values
represent a reasonable range of Resuspension Factors for different cutterhead dredge sizes and operating conditions.
By matching dredging project characteristics with these field studies, one should be able to develop a reliable
estimate of the resuspension factor and, then, the sediment resuspension rate using equation 5. The statistical
evaluations show the data are consistent and open up the possibility of risk-based assessments.

RESUSPENSION FACTORS FOR BUCKET DREDGES

Similar amounts of data are available from bucket dredging studies. But, these data have not been as extensively
evaluated as those from cutterhead dredges. The proximity of the data to the source is also not as convenient as for
the cutterhead dredging operations; the operation of bucket dredges make it difficult to get data in the immediate



vicinity of the source. There are, however, sufficient data to develop representative resuspension factor values for
bucket dredging operations. Since all data are away from the immediate vicinity of the dredging operation, it is
assumed that all particles larger than 74 pm have already settled. Thus, the resuspension factor was not adjusted for
this fraction.

Standard (Open) Clamshell Buckets

A number of field studies have used standard clamshell buckets; these are often referred to as “open” buckets to
distinguish them from buckets that are fully enclosed in an attempt to reduce turbidity. These data have been
reported and analyzed by a number of authors. Table 2 summarizes the studies used in this paper to estimate
resuspension factor values.

Kuo and Hayes (1991) used average sediment loss rates from the Thames River, St. Johns River, and Black Rock
Harbor to calibrate their transport model for bucket dredging operations. Sediment loss rates for these studies are
shown in Table 2. Sediment loss rates for the Thames River and Black Rock Harbor are the same as those presented
by Kuo and Hayes (1991). Sediment loss rates for the St. Johns River, however, were adjusted for what appears to
be an error in the initial concentration used by Kuo and Hayes. Collins (1995) estimates the source strength to be
0.45 kg/sec rather than the 0.31 kg/sec published by Kuo and Hayes. Since an earlier version of Collins’ report was
the source of this value, it is assumed to be in error. This increases the sediment loss rate to 0.16%, more in line with
the other studies.

A study of open clamshell dredging in the Calumet River (Hayes et al. 1988) also included scow overflow. Collins
(1995) calculated a sediment loss rate of 243 g/sec for the Calumet River field study. Although a production rate is
not provided, assuming a full bucket and 50 cycles per hour, the production rate would be 380 m’/hr. Assuming that

Table 2. Summary of estimated resuspension losses from clamshell (open) bucket operations.

Field Study
Thames River St.Johns River Black Rock Calumet River Boston Harbor

Harbor
Environment Estuary Estuary Estuary Freshwater River Estuary
Bucket Size (yd*) 13 12 10 10 26
Type Very soft silty Soft, organic Sandy organic Soft organic Stiff clay with
- clay clay/silt mixture clay clay/silt mixture silt
H Moisture
E Content (%) * ) 300 ) )
E Atterberg « . LL =170% + +
= Limits (%) PL =65%
= Debris? * * Yes
& Specific Gravity 240 2.39
Organic 3.4 * * * *
Content (%)
Water Depth (m) 12.8 55 6.2 7.5 11.7
Typical Current 0-05 0-0.07 0.07 - 0.25 0-0.07 0.17
(m/sec)
Scow Overflow Yes Yes Yes Yes No
f74 >0.70 * 0.90 0.83 0.99
Production (m*/hr) * 864 688 380 1530
Data Source Bohlen e al. Collins (1995) Collins (1995) Hayes, etal.  Hayes and Welp
(1979) (1988) (2000)
Resuspension 0.88 0.16 0.28 0.25 0.66
Factor, R (%)

* missing data
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the sediment characteristics are the same as those found in the Calumet Harbor field study (in situ concentration of
920 kg/m?), the resulting loss is 0.25%.

All of these dredging operations included scow overflow; that is the sediment scow was filled beyond the initial
filling to displace supernatant liquid with sediment and increase the economic load. The supernatant overflows the
barge and discharges solids into the water column increasing TSS concentrations in the water column; once in the
water column, these solids are not distinguishable from resuspension due to mechanical actions of the dredge. Hayes
and Welp (2000) present results from a dredging study in Boston Harbor conducted during 1999. Scow overflow
was not allowed during these dredging operations; thus, measured sediment resuspension values result from
dredging actions only. The conventional 26-cy bucket removed about 2 feet of silt plus a foot or so of virgin clay
from the 38-ft bottom. The production rate is assumed to be about 1,530 m’/hr based upon the dredge operation and
bucket capacity. TSS observations during dredging yield a depth-averaged TSS concentration above background of
201 mg/L. The width of the plume was not measured. Considering the short distance between the bucket and
sampling location, it is unlikely to be more than twice the bucket width of about 3 m. Assuming that concentration
occurs across a 6-m width in a current velocity of 0.17 m/sec the source strength is about 2.4 kg/sec. Assuming an in
situ sediment concentration of 844 kg/m”’, the sediment lost to resuspension was 0.66 percent.

All of these studies show higher resuspension factors than the cutterhead dredge studies described previously.
Resuspension factors range from 0.16 to 0.66. The results for the Boston Harbor field study are surprising in that
they are among the highest value even though barge overflow was not allowed. The other values seem to be in a
reasonable range, particularly considering that barge overflow was included. If overflow accounts for 50% of the
suspended sediments, the remaining resuspension factors are not substantially different from those for the cutterhead
dredges.

The apparent increase in resuspension factor for Boston Harbor may result from the samples being collected much
closer to the actual dredging location (within 2 to 7 m) than in the other studies. TSS concentrations at the source for
the other studies were extrapolated from samples collected farther downstream. A substantial amount of the TSS in
the Boston Harbor study was near the bottom; without that value, the average TSS concentration and source strength
would have been reduced by 30% yielding a resuspension factor of about 0.47. This is much more in line with the
other studies. It is likely that these additional solids would have settled in the near vicinity of the dredging operation
and not been measured in downstream samples as taken in the other studies.

Resuspension factor values from the open clamshell bucket dredges show a strong relationship with water depth
(Figure 3). This substantiates previous theories that sediment erosion from the top of the bucket as it moves upward
is a primary resuspension mechanism for standard clamshell buckets.

Enclosed Clamshell Buckets

Data are available for two bucket dredging studies that used enclosed clamshell buckets. The first study was
conducted in the St. Johns River at the same location and under the same conditions as the open bucket dredging
study described above. Collins (1995) did not estimate source strength for the enclosed bucket operation in the St.
Johns River, but did report an estimated TSS concentration at the bucket location of 150 mg/L. The estimated TSS
concentration at the open bucket was 285 mg/L; since the conditions are the same, the resuspension rate is
proportional. Thus, the representative resuspension rate for the enclosed bucket during the St. Johns River study was
0.27 kg/sec and a sediment loss rate of 0.10 %. The resulting resuspension factor is 1,000 and includes bucket
overflow.

The most recent data were collected in Boston Harbor in August 1999 (Hayes and Welp 2000) during the operation
of a 39-cy enclosed bucket. The enclosed bucket was a conventional 26-cy bucket converted to an enclosed bucket
with a 39-cy capacity. The bucket removed about 2 feet of sediment from the 38-ft bottom with an observed depth-
averaged TSS concentration of 50 mg/L. Assuming that concentration occurs across a 6-m width in a current
velocity of 0.17 m/sec the source strength is about 0.66 kg/sec. The dredge production was about 2,000 cy/hr.
Assuming an in situ sediment concentration of 844 kg/m’, the sediment lost to resuspension is 0.22 percent. The
associated resuspension factor is 0.22.
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Figure 3. Resuspension factor for open clamshell bucket dredges with water depth.

RESUSPENSION FACTORS FOR OTHER DREDGE TYPES AT NEW BEDFORD

Near-field resuspension data have been collected around other dredge types. The New Bedford pilot study gathered
data during horizontal auger dredging operation and a matchbox dredgehead. The US Army Corps of Engineers
(1990) provide the data necessary to estimate values of Resuspension Factor for these two dredge types during their
operations in the Acushnet River. Although the data sets are not substantial and represent only one location, the
resulting Resuspension Factors at least give an idea of how these dredges perform. Table 3 shows the sediment
characteristics in the areas that dredging occurred; both dredges operated in each area.

Table 3. New Bedford Pilot Study Sediment characteristics.

Dredging Dredging
Area l Area 2
Moisture Content (%) 135.5 158.7
Liquid Limit (%) 116.7 122.8
Plastic Limit (%) 62.2 77.0
% Fines 73.7 77.8
Specific Gravity - 2.49 2.46

Horizontal Auger Dredge

An Ellicott SP-915 Mudcat Dredge with 175 HP and an 8-inch suction intake was used for 8 days during the New
Bedford pilot study. The dredge removed 6-inches of sediment in each pass moving ahead at 6 to 20 ft/minute. The
US Army Corps of Engineers (1990) present 42 observations of resuspension rate for the horizontal auger dredge
and average production rates for each period. The resulting Resuspension Factors range from 0.6 to 56 with an
average of 12.6 and standard deviation of 11.8. These values are markedly higher than any other dredge type at other
locations or at New Bedford. Some of this increase is due to the difficulty the dredge had with debris and the nature
of the soft sediments that make them subject to higher resuspension rates. The cutterhead and matchbox encountered
simifar debris, but were more successfuf in dealing with it. Lower production rates and suction intake velocities
across the 8-ft wide head are also expected to be contributing factors. In general, all studies that have used horizontal



auger dredges have resulted in substantially higher water quality impacts than those using more conventional
dredges.

Matchbox Dredgehead

The matchbox dredgehead operated under similar conditions. Data were also collected in the near vicinity of the
dredgehead and the resulting TSS resuspension rates reported by the Corps of Engineers (1990). Fifty-seven (57)
observations are reported along with average production rates for each dredging area. The resulting resuspension
factors range from 0.1 to 10 with an average of 2.3 and standard deviation of 2.0. These values are considerably
higher than those for the cutterhead dredge at New Bedford, which were all less than 0.33. This substantiates the
data presented in the original report (USACE 1990), which show that the matchbox had resuspension rates about
five times higher than the cutterhead dredge and a much lower production rate. The production rate was depressed
because of the thin lifts removed to avoid difficulty with debris.

SUMMARY AND CONCLUSIONS

A simplified approach based upon the resuspension factor, R, was presented for estimating resuspended sediment
source strengths for dredging operations. Resuspension factors were calculated for cutterhead, clamshell bucket,
enclosed clamshell bucket, horizontal auger, and matchbox dredging operations covering a variety of conditions.
The resulting resuspension factors provide a reasonable range expected from typical dredging operations. They
should be adequate for comparing resuspension rates at dredging operations with similar conditions. In particular,
there is sufficient data for cutterhead dredges to suggest the values should be representative of many dredging
operations. With sufficient data, statistical analyses of resuspension factors can provide sound approaches for
estimating water quality impacts from future dredging operations.

Although data from a number of field studies were used to estimate resuspension factors, data from other field

studies are available and were not included. Water quality data have also been collected around horizontal auger

dredges in the Grasse River and Fox River, a modified dustpan at James River, a matchbox dredgehead in Calumet -
Harbor, hopper dredges at Grays Harbor and the Snake River, the Ultra/Morey dredge in the Fox River, and the

CableArm clamshell in Manistique Harbor. Many of these studies did not gather data sufficiently close to the

dredgehead to directly support such calculations. However, a combination of detailed data evaluation and

application of previously developed models, such as those by Kuo, et al. (1985) and Kuo and Hayes (1991), to these

studies could provide additional estimates of resuspension factor.

The resuspension factor method also provides a basis for future model developments. The fundamental approach
incorporated into Equation 5 removes site-specific characteristics such as in situ sediment density, silt and clay
fractions, and dredge production. With sufficient data, relationships between the resuspension factor, R, and dredge
operation, site conditions, and sediment characteristics can be developed for different dredge types. Theoretical or
empirical approaches could provide an ability to estimate the resuspension factor, R, for dredging conditions that
have not previously been studied.
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EXECUTIVE SUMMARY

This report presents the results of an evaluation of appropriate equipment to dredge or excavate shallow
subtidal, mudflats, and vegetated areas above the Coggeshall Street Bridge in New Bedford Harbor. The
area of concern encompasses approximately 255 acres, which includes 193 acres of subtidal and mudflats
and approximately 62 acres of vegetated area. Based on recent bathymetric, topographic, aerial, and
shoreline surveys performed in anticipation of the design process, the upper edge of the mudflats 1s
approximately at elevation +1.0 National Geodetic Vertical Datum (NGVD). The area above
+1.0 NGVD is primarily vegetated areas with some higher ground.

Available information was reviewed in order to identify technologies that meet a set of basic criteria:

e Maintain reasonable and consistent production rates, especially when encountering debris;
e Possess high degree of vertical precision (+/- 6 inches);

e Maximize solids content, minimize water volumes requiring management & treatment;

e Minimize or eliminate sediment resuspension;

¢ Possess high degree of positioning accuracy;

e Control odors and polychlorinated biphenyl (PCB) volatization;

e Able to operate from mean lower low water (MLLW) mud line elevation or higher, up to the
edge of the vegetated wetland areas; and

e Able to operate from land side using land based tracked or similar equipment in vegetated
areas and mudf{lats.

Nearly all of the equipment evaluated, in conjunction with operational limitations, met the eight basic
criteria for successful dredging and excavation and can be effectively used to accomplish the dredging or
excavation in the shallow subtidal, mudflat, and vegetated areas. This evaluation in combination with the
two 1999 Dredge Technology Evaluations and the 2000 Pre-Design Field Test will provide design criteria
and performance input to preparing the dredging and excavation design analyses and reports.

Dredging

A floating mechanical excavator hydraulic transport (MEHT) style plant reflecting the technology
developed for the pre-design field test (PDFT) can be constructed to draw 2.5 ft. Such a plant would be
able to ground at low tides and would use a long reach excavator and would take advantage of the
required cleanup dredging to create added working depth. The system, when making a 1 ft cut, would be
operational during approximately 95 percent of all tide heights when the existing bottom elevation was at
or below -2.4 ft NGVD. Approximately 102 of the total of 193 acres of the subtidal and mudflat areas in
the Upper Harbor are at or below —2.4 ft NGVD. During the upper half of the tide cycle a dredge drawing
2.5 ft. and making a 1 ft. cut would be operational during 50 percent of all tides when the existing bottom
elevation was —0.9 ft. NGVD or deeper. The total accessible area would increase by 65 acres to 167 of
the 192 acres of subtidal area and mudflats. While the period when a floating dredge plant can be used
when the existing bottom elevation is above —2.4 NGVD is limited, the floating plant will be required to
work up to or slightly above MLLW elevation (-0.9 NGVD) due to the inability of low ground pressure
(LGP) or Marsh Buggy equipment to operate when floating. However, between elevation —2.4 and
+1.0 ft. NGVD, the Amphibex and Dry DREdge™ are deemed suitable for dredging, and, between
elevation —0.9 and +1.0 ft. NGVD the Amphibex, Dry DREdge™ and Marsh Buggy are suitable. When
dredging with a traditional excavator mounted to a Marsh Buggy, a slurry processing system would be
required. It is envisioned that a separate Marsh Buggy would be equipped with the slurry processing
system to allow it to traverse the marsh and tidal flats in tandem with the excavator. The Amphibex and
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the Dry DREdge™ have built-in pumping systems; however, booster pumps would be required to reach
the dewatering facility from the Upper Harbor.

The dredging plans should include, whenever feasible, sloping cuts, step cuts, and overexcavated basins
(sediment traps) where high density “fluff” or slurry material developed in the dredging process can be
concentrated and subsequently removed using hydraulic systems such as a Toyo slurry pump.

Excavation

Excavation of the vegetated areas is feasible with several types of land-based tracked and low ground
pressure equipment. The use of temporary dike structures such as steel sheet pile walls or Aqua-Barriers
would reduce resuspension, and allow controlled excavation efforts to be less hindered by the tide.

In the vegetated areas, the major obstacle is associated with material handling of the heavy root mat,
which cannot be slurried and pumped to the dewatering facility. Barging is seen as causing too much
disruption of sediments in the shallow waters of the Upper Harbor, so trucking is recommended.

2001-017-0332 -
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1.0 INTRODUCTION

This report presents the fourth phase of the New Bedford Harbor Dredge Technology Assessment
process. Results of the Phase 1 work were presented in the New Bedford Harbor Cleanup Dredge
Technology Review (Foster Wheeler 1999a) and results of Phase 2 were presented in the Draf?
Report - Evaluation of Dredge Technologies, Phase 2 — Detailed Evaluation (Foster Wheeler 1999b).

As a result of the findings from the Phase 2 process, a PDFT was performed in the summer of 2000,
which resulted in the preparation of a third report entitled Final Pre-Design Field Test, Dredge
Technology Evaluation Report (Foster Wheeler 2001). This report added considerably to the body of
knowledge associated with the use of a floating dredge plant in New Bedford Harbor. However, while a
dredge was identified that met most of the desired performance criteria, it was not able to work efficiently
at depths of less than 3 feet. Therefore, this fourth evaluation was performed to collect additional data on
dredging and excavation systems that will perform well in shallow, intertidal, and vegetated zones.
In combination, the four evaluations will provide design criteria and performance input to preparing the
dredging and excavation design analyses and reports.

For the purpose of this analysis, dredging is considered a process whereby floating equipment is used to
remove sediments. Excavation is defined as the removal of material with terrestrial based equipment such
as tracked excavators, whether operating in mudflats, subtidal, or vegetated areas.

1.1 Project Requirements

For this assessment, emphasis is placed on identifying and determining feasible technologies for dredging
or excavation in shallow water, mudflats exposed at low tide, and vegetated zones that will meet the same
basic criteria of the earlier evaluations (Foster Wheeler 1999a, Foster Wheeler 1999b) and which were
carried forward into the PDFT (Foster Wheeler 2001). These criteria are:

e Maintain reasonable and consistent production rates, especially when encountering debris;
¢ Possess high degree of vertical precision (+/- 6 inches);

¢ Optimize solids content, minimize water volumes requiring management and treatment;

e Minimize or eliminate sediment resuspension;

e Possess high degree of positioning accuracy;

¢ Exhibit ability to operate in shallow water (1 to 4 ft.); and

e Control odors and PCB volatization.

For the purpose of this study, the lower limit is defined as the MLLW elevation of —1.44 ft. NGVD to
mean high higher water (MHHW) elevation of +2.72 ft. NGVD). Results of the evaluation will be used
to provide a recommendation to the U.S. Army Corps of Engineers (USACE) on dredge and excavation
technology and performance requirements for completing the dredging and excavation designs. Since the
analysis is focused on the shallow and intertidal zone, the criteria set forth above relating to water depths
are modified as follows:

» Able to operate from MLLW mud line elevation or higher, up to the edge of the vegetated
areas; and

» Able to operate from land side using land based tracked or similar equipment in vegetated
areas and mudflats.

2001-017-0332 1-1
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An additional criteria is the cost-efficient method of transporting the dredged/excavated material to the
dewatering facility at Area D. The PDFT project mechanically excavated sediment, mixed it with return
water (i.e., hydrolyzed it), and hydraulically discharged a relatively high density (15% to 20% solids by
weight) slurry. Based on the success of the PDFT, as well as previous recommendations associated with
the project (USACE 1988, 1989, 1990), there is a preference for pipeline (hydraulic) discharge of high
density slurry to the dewatering facility over trucking or barge transportation. As with dredging and the
operation of any equipment in shallow water areas, moving of barges can cause sediment resuspension
associated with the push of tow boats in the shallow water of the Upper Harbor, and trucking will be
disruptive to the community.

Nevertheless, land transportation of contaminated sediments by truck for transportation of grass mat roots
that cannot be effectively pumped or dewatered is being considered. Barging alternatives are also being
evaluated.

1.2 Existing Site Conditions

This section presents an overview of the existing site conditions which affect the ability of a certain type
of equipment to dredge or excavate a particular zone. Because the majority, if not all, of the shallow and
intertidal areas to be dredged are located in what is known as the Upper Harbor (Acushnet River above
the Coggeshall Street Bridge), this section includes only information on the existing conditions in this
area of the estuary. The following topics are discussed:

e Existing bathymetry and topography;

¢ Delineation of mudflats and vegetated areas;

¢ Tides and datums;

e Tidal currents; and

¢ Fresh water inflows (Acushnet River, sloughs and combined sewer overflows).

1.2.1  Existing Bathymetry and Topography

The Upper Harbor consists primarily of relatively shallow water and tidal flats, as shown in Figure 1-1.
The light blue line on this map represents the +1.0 NGVD contour and follows very closely the edge of
the vegetated areas. The red contour line represents the MHHW elevation of +2.72 ft. NGVD, while the
intermittent yellow line represents the approximate location of the MLLW elevation of —1.44 ft. NGVD.
(The outer limit of all analyses of contaminants as delineated by USACE is represented by the green line.)

1.2.2 Tides and Datums

Several local conditions require special attention and design requirements for proper, consistent and
cost-effective operation in the emergent marsh and intertidal areas. The water level fluctuations due to
daily tides may impact the number of hours a machine is operable at a given depth. Tidal data are used to
estimate possible equipment impacts and down times due to water levels above or below the
excavation/dredge equipment operation depth.

2001-017-0332
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Figure 1-1
I:___] upper_dredge polygon
— MHHW:+2:72
MLLW-1.44
— upland1foot

contours_uptol |

Bathymetry Contours

....

b v i e

§ e, AN |

-

B BEDFORD HARBOR SUPERFUND SITE
BRISTOL COUNTY, MASSACHUSETTS
Figure 1-1
Site Plan

o () MA State Plane
a1 N |NAD 83 Feet

=81 Us Army Corps 1 Foot Contour Interval
of Egﬂigegrgo " T |5 Foot Index Contour Interval
frd o Erard DRt Vertical Datum NGVD = 0.0

a1 Dralt: Oct 1, 2001 P:\gis\nbh\workdir\figure1-1.mxd
LB}
0 500 1,000 1,500

Feet



http:MLLW-1.44
http:MHHW+2.72

The tidal datums at the Fairhaven Bridge are listed below:

Highest Observed Tide = 4.19 ft. NGVD (Based on observations between 10/8/77 and 11/13/77)
MHHW =272 ft. NGVD

MHW =245 ft. NGVD

NGVD=0.0

MLW = -1.32 ft. NGVD

MLLW =-1.44 ft. NGVD

Lowest Observed Tide = - 2.27 ft. NGVD (Based on observations between 10/8/77 and 11/13/77)

Over a 1-year period from June 2000 to June 2001, the predicted tidal extremes in the Upper Harbor are
as follows:

Highest Predicted Tide is +3.98 ft. NGVD in August
Lowest Predicted Tide is —2.64 ft. NGVD in March

The tidal cycle in the Upper Harbor exhibits a very moderate diurnal inequality (i.e., a different high and
low on each 23-hour tidal day) but has, in fact, a very nearly equal twice daily high and low tide.
A typical tide prediction plot over a 3-day period in August 2001 is presented in Figure 1-2 (note the
typical prediction program outputs in MLLW datum).

To aid in the evaluation of how the tide levels may affect the excavation/dredging of the emergent marsh
and intertidal areas, average time periods at various tide intervals were investigated. For each month, the
water levels were tallied to determine the number of hours that the water level was within a given range
(ex. 0.0 to 1.0 ft. MLLW). Predicted hourly water levels for January 2003 through December 2003 were
retrieved from Tides & Currents Nautical Software (Nautical Software, Inc., Feb. 1996) for National
Oceanographic and Atmospheric Administration (NOAA) station 8447584 at the New Bedford-Fairhaven
bridge. From this information, the average number of hours per day of each month that the water level
was at or above selected water levels was calculated. These data are used to calculate the hours per day a
given piece of equipment can operate at a given elevation. This information is included in the equipment
evaluation section of this report (Section 3).

1.2.3 Delineation of Mudflats and Vegetated Areas

The nomenclature conventions established during the August 2001 On Board Review (OBR) (Foster
Wheeler, USACE, and EPA) are as follows:

e “Subtidal” indicates areas below MLLW.
e “Mudflat” indicates areas above MLLW and below MHHW with no emergent vegetation.

e “Vegetated Areas” are areas above MLLW generally covered with emergent vegetation.

As noted, the light blue line closely follows the edge of the vegetated areas and aligns very closely with
elevation +1.0 ft. NGVD.

2001-017-0332
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Figure 1-2
Tide Prediction Plot

1.2.4  Tidal Currents

Tidal currents are predominately associated with the flow of water on each tidal cycle that passes through
the Coggeshall Street Bridge. Studies performed at the bridge (USACE 1988) and reported in the PDFT
Report (Foster Wheeler 2001) show that current velocities can reach 6.0 ft./sec (3.5 knots) on an ebb and
3.0 ft./sec on a flood and average 1.7 ft./sec and 1.1 ft./sec, respectively. In the middle of the estuary at
approximately the Commonwealth Electric substation, currents of 0.25 ft./sec were measured.

1.2.5 Fresh Water Inflows

The only data available on fresh water inflow were presented in a previous report (USACE 1988). That
report gave an estimated mean annual inflow into the harbor of 0.9 m'/sec, or 77,800 ni'/day. No data
were avatlable for storm sewers.

For comparative purposes, approximately 1.5 million m® of water (USACE 1988) pass under the bridge
on any one ebb or flood; thus the tidal influence i1s dominant in both water exchange and currents.

200111 7-0332
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2.0 DREDGE AND EXCAVATION TECHNOLOGY ASSESSMENT METHODOLOGY

We reviewed available information to identify dredging and excavation technologies suitable for
additional evaluation. Our research included information on past sediment remediation projects in
shallow tidal environments, including vegetated areas; dredge and excavation equipment used on
contaminated sediment projects in shallow water in the U.S. and Canada; and new concepts to extend the
spatial extent of proven dredging or excavation methods. New concepts included sequencing operations
to follow the tidal cycle, controlling the water surface elevation, or trapping sediment to avoid
contaminating shallow water.

2.1 Equipment Evaluation

This technology evaluation included identifying and analyzing past projects and the use of various dredge
and excavation equipment on those projects, as well as an equipment-specific assessment based on
discussions with contractors and manufacturers. Lessons learned and potential system modifications to
meet the unique conditions to be encountered in New Bedford Harbor were explored. Additional
information is provided in Section 3.

2.2 Operational Limitations and Dredge Sequencing Plans

This technology evaluation included analysis and development of scenarios to allow floating or
land-based equipment to follow the tidal cycle and thus work either during mid- to high-tide for floating
plant or low- to mid-tide for land-based equipment. Additional information is provided in Section 4.

23 Water Level Controls and Isolation Technology

This technology evaluation included an analysis of the benefit of attempting to control and hold the water
surface elevation in the Upper Harbor at MHHW or higher by using the Coggeshall Street Causeway and
a constructed control structure at the Coggeshall Street Bridge. This would improve access to shallow
and intertidal areas for floating equipment. Should high water level controls be implemented, portions of
the area now designated as “excavation” work may be included as dredging. Alternately, the evaluation
will include an analysis of whether isolating shallower portions of the Upper Harbor with sheet piling and
possible dewatering is practical or necessary for reasons of cost reduction or control of contaminated
sediment stirred up by the dredging or excavation activities. Should low water controls be implemented,
the work would transition from dredging to excavation. More data are needed in order to perform a
realistic analysis on controlling water levels. Data requirements are discussed in this report. Additional
information is provided in Section 5.

24 Fluff Control Technology

This technology evaluation looks at methods available to limit recontamination of dredged areas by
trapping the higher density or “fluff”” material in over excavated channels or basins. These methods could
also provide the means to float equipment into shallower water. Additional information is provided in
Section 6.

2001-017-0332
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3.0 EQUIPMENT EVALUATION
3.1 Dredging Equipment Evaluation

Information on dredging equipment was evaluated in earlier reports including the Dredge Technology
Review (Foster Wheeler 1999a) and the Draft Evaluation of Dredge Technologies, Phase 2 Detailed
Evaluation (Foster Wheeler 1999b). Systems evaluated included:

¢ Normrock Industries Amphibex Amphibious Excavator;

e Bean Technical Hydraulic Excavator and Slurry Processing Unit (later built and used for the
PDFT as the BELLC);

¢ Ellicott International Hydraulic Cutterhead Dredge and Mud Cat™ Augerhead Dredge (size
varied);

e Dry DREdge™;

e Crawl Cat; and

e Low ground pressure (LGP) Track Mounted Excavator (specific manufacturers including the
Swamp Buggy).

At the Phase 2 evaluation, dredge systems recommended for further review and evaluation for
consideration for the PDFT inciuded the Amphibex and the Bean system.

Actual evaluation during the PDFT was limited to the Bean System. The Amphibex is manufactured in
Canada and could not be brought to the site because of the Jones Act restrictions, which prohibit dredge
vessels manufactured outside the U.S. from working on U.S. projects.

3.1.1 Dredge Equipment Identified

In reviewing the available technologies on the marketplace during this assessment, no other existing or
new dredge systems were identified which would be able to meet the criteria identified in Section 1. This
evaluation will re-assess the Amphibex, Dry DREdge™, and Bean systems only. However, a
representative of Bean Environmental LLC indicated they can develop a system (which they did not
discuss) that would be able to dredge the shallow water.

Representatives from Bean and Normrock Industries presented an overview of system capabilities to
Foster Wheeler and the USACE. The suitability and capability of the proposed equipment was further
evaluated after a question and answer period.

Amphibex

Norm Grant, President of Amphibex, met with Foster Wheeler and the USACE to discuss the
capabilities of the Amphibex system in relation to the New Bedford Harbor project. The
Amphibex would be capable of dredging both deep water and shallow or intertidal areas on all
tidal cycles, as it has the capability of working and moving though the shallow water and over
exposed mudflats. The bucket system used on the Amphibex produces a slurry which can be
discharged through a pipeline up to a mile before an added booster system is needed.

2001-017-0332
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Details and limitations of the Amphibex system are well documented and reported in the
previously cited studies. Major advantages of the system include:

Ability to operate, including the ability to move around in shallow and “zero” water depths
using its specialized floats and spuds;

Able to mount a semi-enclosed bucket with built in pumps and cutter which allows the
creation of a slurry pipeline discharge. This system would minimize resuspension and meet
the need to use a pipeline discharge system (with booster system); and

Proven track record on smaller projects.

Disadvantages of the system include:

Potential for resuspension as it moves through shallow water and mudflats due to the constant
contact with the bottom;

Water required to create slurry for pipeline discharge, so is limited when working in exposed
mudflats;

Because bucket must stay submerged on each pass, slurry solids concentration by weight may
be as low as 5 percent;

Production can be compromised when rocks or debris are encountered. Production rates of
no more than 50 cy/hr were estimated; however, typical rates of 15 to 20 cy/hr are predicted;
Limited capability to discharge slurry over long distances. Manufacturer indicates they have
the ability to create and install a booster system; and

Jones Act prohibits bringing an existing non U.S. built dredge plant into U.S. However,
Normrock might consider manufacturing in the U.S. if awarded a contract. Presently
Normrock is discussing the possibility of a Jones Act waiver. The USACE is also exploring a
waiver.

Dry DREdge™

The Dry DREdge™ was re-evaluated principally as part of the Excavation Technology
Assessment and was looked at from the standpoint that it could be mounted on tracked
equipment. The results of this analysis are presented in greater detail in Section 3.2.1. From a
dredging standpoint, advantages of the system include:

2001-017-0332
10/5/01

A very high slurry solids concentration is processed in the order of 40 to 65 percent solids by
weight;

Materials dredged at in-situ water content form to a paste-like slurry;

Technology minimizes downstream water treatment;

Materials not hydrolyzed but mechanically mixed in a hopper in their own moisture are
pumped with a positive displacement pump;

Has a closed clamshell bucket, which minimizes resuspension and is able to make precise
dredge cuts;

Possibly can be placed on Marsh Buggy platform with various excavators; and

Works very well in uniform material such as settling ponds.



Disadvantages include:

e Small excavator bucket (1 cy) results in low production rates estimated to be no greater than
20 cy/hr;
e Reduced flow rates of “dry dredging” may counter the reduced water treatment costs;

e Because of the limited pumping distance, the unit requires either a local shipping container
placed within 2,000 ft. of the pump or positive displacement booster pumps every 2,000 ft.;

e Debris can be a problem, clogging the intake to the positive displacement pump;
¢ High solids content limits discharge distances; however, a booster system can be used; and

* Limited record on larger projects.

Consideration was given to discharging from the Dry DREdge™ to Geobags™ placed in barges
in the open harbor area. The option exists to vacuum drain sealed bags on barges, which would
then be moved to a pier at the dewatering facility below the Coggeshall Bridge. At the
dewatering facility, the sealed bags could be offloaded and directly placed on railcars for
transportation to the final disposal site.

Prior studies have indicated a substantial concern with resuspension of contaminated sediments
being caused by push boats moving barges in shallow water. Further, the basic guidance on
transportation alternatives (Section 1.1) establishes that hydraulic discharge is the preferred
alternative for moving sediments. Using the Dry DREdge™ to barge might be the preferred
method only where the water depths are great enough to prevent substantial resuspension of
contaminated sediments or where the sediments at the affected location are not significantly
contaminated. Placing restrictions on barge movement to water depths where resuspension will
be limited or eliminated is recommended.

Bean Shallow Water System

As noted, Bean representatives met with Foster Wheeler and the USACE and discussed, in very
limited detail, a dredge plant which was a refinement to the system used in the
August 2000 PDFT.

Bean also indicated that they could develop an excavation system for the mudflats and vegetated
areas; however, they offered no information whatsoever on what such a system would look like.

As far as a modified floating plant is concerned, Bean believes that a system could be created
whereby a long reach excavator is separately mounted on a barge, and ancillary support
equipment such as the Slurry Processing Unit is mounted on a second barge which is “fleeted” or
rafted alongside the excavator barge. The premise behind this concept is that the barges can be
designed to draw between 2 and 2.5 fi. of water, which is less than the system built for the PDFT.
The long reach excavator would mount a 4 to 5 cy closed bucket and conceptually be able reach
up to 40 ft. from the excavator’s pivot pin. Further, the barge system would be built to be capable
of grounding without structural damage. This would, however, cause resuspension of
contaminated sediment. Placing restriction on grounding only on previously excavated or “clean”
areas is recommended.
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3.1.2  Summary of Findings

An upgraded MEHT system similar to the one developed by Bean for the PDFT will be able to meet all of
the criteria set forth above and thus is the most suitable type of machine for the project.

Both the Amphibex and Dry DREdge™ are acceptable machines and can meet the evaluation criteria.
They have limitations on their production capabilities and their best use may be to dredge areas
inaccessible to the PDFT style dredge. Using an Amphibex or Dry DREdge™ should be left to the
discretion of the dredging contractor.

3.2 Excavation Equipment Evaluation

The results of the evaluation of land-based and amphibious excavation systems for use in mudflat and
vegetated areas of the New Bedford Harbor project site are presented in this section. Land based
equipment should have a low ground pressure capability with either tracks or rubber tires. The typical
land based equipment considered uses an excavator type articulated bucket, but other less intrusive
excavator types have been sought out and evaluated for meeting performance requirements for application
on the full-scale cleanup. The following data were compiled through online searches and through
contacting various equipment manufacturers and contractors to obtain specifications and pricing
estimates. A detailed listing, including an evaluation of estimated job performance based on equipment
specifications and restrictions created by local site conditions, is included in Appendix A.

The equipment cited below is generally mounted with open buckets for excavation, but all can be fitted
with clamshell type buckets with level closing jaws to minimize the amount of sediment that is excavated
below the required depths. Each type can also be instrumented to control the depth of excavation
to +/-3 inches, and standard survey techniques can be used to control horizontal positioning to with a few
tenths of a foot or less.

In addition to the evaluation of the equipment, means and methods to isolate areas that would reduce the
spread of resuspended sediment and/or allow dewatering have been evaluated.

3.2.1 Excavation Equipment Identified

LGP excavators typically use wide, long tracks that allow them access to areas of softer ground and
vegetated areas. Marsh Buggies are a proprietary system using a large floating platform with wide, full-
length tracks that mount a variety of types of equipment and can move about and excavate in very soft
vegetated areas and mudflats.

In determining the piece of equipment best suited for excavation in the New Bedford Harbor mudflats and
vegetated areas, factors such as maximum working depth and performance capacity (as in total yardage
moved in 1 day) were evaluated. Other factors include all of the criteria applied to dredging as previously
defined. Six LGP machines were selected for evaluation.

e  Mounted Cat 320 Excavator from Marsh Buggies, Inc.;

e Mounted Linkbelt 210LX Excavator from Marsh Buggies, Inc.;

e Link Belt 3400Q Long Reach Excavator from Coastal Amphibious Services;
e PC100-6/PC100L-6 from Western Dredge, Inc.;

e (CDI20-6/PC130-6 from Western Dredge, Inc.; and

e Amphibex Excavator from Normrock Industries, Inc.

2001-017-0332
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The Amphibex was also evaluated as dredging equipment, and the findings are incorporated and reported
in Section 3.1.1.

Several systems that do not use mechanical excavators, yet which have the potential to accomplish the
excavation portions of the project, were identified and evaluated. Complete descriptions of the equipment
can be found in Appendix A.

Crisafulli

Crisafulli offers a number of small dredging platforms that can be modified by adding the Marsh
Buggy platform to allow these units to operate on dry land. The FLUMP and the ROTOMITE
use auger style dredge heads and are small enough to be mounted on a Marsh Buggy platform.
A major limiting factor for both of these units is the required water to operate the cutter head.
Each platform has already been modified to include jet nozzles mounted on the front of the auger
head. The water for these nozzles that the bath the cutter head would have to operate in would
come from the de-watering facility and would be contaminated. This water would have to be
contained by either dike work, sheet pile walls, or Aqua-Barriers. The use of these barriers will
add to costs, with no apparent compensating reduction in water to be treated to remove
contamination. so it is doubtful these alternatives will be cost-effective. However, bidders can
propose this system; and if proven cost-effective it can be used.

Dry DREdge™

Dry DREdge™ technology was developed to provide dredging activities for materials where
settling and water handling were problems. Materials dredged with the dry dredge unit are not
hydrolyzed, but are mechanically mixed in a hopper in their own moisture and pumped with a
positive displacement pump. This allows materials to be dredged without adding to the in-situ
water content. In this particular application, where treating contaminated water adds to the
expense of dredging, the reduced flow rates of “dry dredging” may counter the reduced water
treatment costs. Due to its limited pumping distance of 2,000 ft., the unit would require either a
local shipping container such as a barge to be placed within 2,000 ft. of the pump, a truck within
2.000 ft. of the pump, or positive displacement booster pumps mounted on barges in the harbor.

The “dry dredge™ material can be pumped straight to the de-watering station by incorporating
barge mounted positive displacement booster pumps. When bidding, the additional cost of
positive displacement booster pumps will be weighed against the reduced cost of water treatment
and closed circuit return lines that would be required for traditional dredging methods. The high
solids content of the pumped slurry may mean that dewatering is not required, but that potential
for cost savings is yet to be evaluated; however, the technology is deemed acceptable for use on
the project.

Conceptually, a mixing hopper and positive displacement pump can be mounted on the back of a
Marsh Buggy platform. This would allow almost all of the different types of excavation
equipment to feed it and provide transportation of materials that may be able to bypass the
de-watering facility.
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Geobags™

To increase efficiency of barge or truck shipping, the dredged material from the Dry DREdge™
system could be used to fill Geobags™ placed in the barges or trucks. After the Geobag™ is full,
it is shipped to the de-watering facility. With some small modifications such as drainage mats
placed under the Geobags™ and pre-installed pipe-work, these Geobags™ can be vacuum
de-watered inside the barge or truck. Vacuum de-watering can be achieved by placing a
non-permeable membrane around the bags and taking suction from the bottom of the bags. After
de-watering, these Geobags™ can be transferred straight to the rail cars, thereby avoiding the
de-watering facility entirely. Bidders may determine there is a value to this equipment and as
such it could be considered for use on the project, with special constraints placed on barge
operations to minimize resuspension.

Bamers

Barriers can facilitate improvement in environmental protection with some additional cost to the
project. They can aid in excavation by partially eliminating tidal flow movement and are
beneficial in keeping the resuspended contaminated sediments within a controlled area, thereby
minimizing the spread of contamination. The barriers will not be used to dewater the mudflats
due to risk of PCB air emissions. Barriers come in various forms, including earthen or rock
dikes, Aqua-Barriers, PORTADAMSs, and sheet pile walls.

Earthen or Rock Dikes: Dikes are one form of a barrier that can be created to isolate areas for
excavation. Use of sediment from New Bedford Harbor for dike construction is not considered a
viable solution due to the recontamination that would occur in the sediment and the water as a
result of excavating the sediments and piling them in the waters of the harbor. Off-site rock and
fill could be brought in to construct the dikes. This has been done cost effectively for other
wetland remediation projects.

Aqua-Barrier: Aqua-Barrier is a product much like a geosynthetic tubular cofferdam. Water is
used to fill the impermeable tube. The tubes can be moved from one excavation area to the next
and allow for easy storage. Because there is no need to disturb the soil except in initial
installation on top of the sediment, it has minimal impact on stirring up the contamination. The
problems include stability issues and the tendency of the material to be torm by excavation
equipment. Nevertheless, the Aqua-Barrier is deemed to be a suitable technology for use on the
project.

PORTADAMs: PORTADAM is intended for either water diversion, retention, or impoundment.
Its structure is made up of a steel supports and uses a continuous reinforced vinyl liner membrane
to create an impermeable surface. The system can be installed at any length and configuration
and is offered as a rental item in heights of 3, 5, 7, and 10 fi. PORTADAM can structurally
withstand New Bedford Harbor water velocities of up to 3 to 4 ft. per second, but the installation
is not possible for these velocity conditions. Another issue is that if the soil is too soft, the
structure may settle several feet. Since most of the site contains very soft material, the structure
may not be tall enough to retain the required water depth. Additionally, when a reverse head
condition occurs, the water will readily pass under the barrier. For these reasons, PORTADAM is
not recommended and will not be considered further.

Sheet Pile Wall: A free standing sheet pile wall can be used to stop tidal water from rushing into
the excavation site by allowing only controlled flows. The unsealed connections will allow water

-017-0332
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to seep through in a much slower fashion, and weir areas would be included to ensure flows
adequate to eliminate unacceptable differential head levels. Steel sheet pile is being placed at this
time in the harbor to facilitate the burial of a power line crossing in the Achushnet River. By
properly sizing the sheet pile thickness and height, it ean withstand the forces involved in this
process.

Vinyl sheet pilings were also considered, but the plastic sheets are not as rugged and might not
withstand the rigors of multiple drivings and pullings. Additionally, there is little cost differential
between the two products (steel and vinyl). Steel sheet pile versus vinyl sheet pile will allow an
easier transition from one location to the next, so only steel piling is deemed acceptable for the
project.

Examples of these systems are also included in Appendix A.
3.2.2 Summary of Findings

In determining which types of equipment are acceptable for excavation in the New Bedford Harbor
Superfund Site, factors such as maximum working depth and performance capacity (as in total yardage
moved in one day) were evaluated. Other considerations primarily include environmental effects, which
are discussed in Section 1.1.

The Amphibex Excavator uses a pumping bucket instead of a typical bucket in order to transport the
material to a disposal site by pipeline. According to the manufacturer, this system would move 50 to
100 m*/hour. However, subsequent discussions with the manufacturer indicated that in the debris laden
sediments of New Bedford Harbor, production rates closer to 20 to 30 m’/hour would be expected.

Amphibex and Crisafulli slurry systems cannot achieve 15 to 20 percent solids by weight. However, use
of the Amphibex is deemed feasible as it will meet all other criteria, and the areas which would be
excavated by this type would be limited. In addition, even though the required solids content for
optimum dewatering would not be met, the total amount of time when dredging at low solids would not
materially affect the downstream dewatering and water treatment systems.

All of the pieces of equipment described above are considered suitable for performing excavation in the
vegetated areas and mudflats. Specification language should detail where the equipment can work, under
what tidal conditions, and what operational limitations are in place to meet the basic project criteria.
Additional information on equipment operational hours per water depths is provided in Section 4.

33 Review of Past Projects and Lessons Learned

This section summarizes the results of previously completed environmental dredging projects in shallow
water and tidal environments. Sources of information include the General Electric (GE) contaminated
sediments database, the Hudson River Polychlorinated Biphenyls (PCB) Reassessment Feasibility Study
(Scenic Hudson, 2000), dredging reviews, and personal communication with dredging contractors,
vendors, and regulators involved with the projects.

The results of the review include brief descriptions of 14 past projects that provide information relevant to
the New Bedford Harbor project, a summary spreadsheet providing information about the projects in
questionnaire format, and additional supplemental information such as equipment specifications.
The following brief project descriptions focus on the methods used for each project, problems
encountered, and lessons learned. Refer to the detailed analysis project questionnaire in Appendix B for
detailed information about each project.
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3.3.1 Past Projects

Fourteen projects are summarized in the following paragraphs. The projects are listed in approximate
order of relevance to the New Bedford Harbor project.

Marathon Battery, Cold Spring, NY — August 1993 through April 1995

The Marathon Battery project involved removal of approximately 110,000 cy of cadmium
contaminated sediments from 340 acres of backwater marsh, 200 acres of open cove, and a small
cove near the Cold Spring Pier. The cove areas were dredged using a custom built Ellicott
Mud Cat™ Model MC-915 horizontal auger dredge with draft decreased to 1.5 ft. by flotation
tanks. The specifications for the standard Model MC-915 are provided in Appendix C. Dredging
operations in the coves were limited to high tide.

Marsh areas were isolated by a dike made up of a 3-ft. earthen berm topped with water-filled
containment structures. The marsh sediments were excavated with a low ground pressure Marsh
Buggy. EPA’s Pamela Tames reported that the Marsh Buggy was very effective, did not cause
recontamination problems and allowed access to otherwise inaccessible areas. The Marsh
Buggies were fitted with backhoe excavators and roll-offs for transporting contaminated
sediment. Ms. Tames also reported that silt curtains were effective for turbidity control.

Problems encountered at the site included failure of the initial centrifugal dewatering system due
to clogging from high vegetation levels. The system was replaced with a sernies of three settling
basins. Additional problems arose when the water-filled containment structures used to top the
marsh dike were punctured and failed. Portions of the water-filled structures were replaced with
additional fill material.

Former Messer Street MGP. Laconia, NH — September 2000 to February 2001

Maxymillian Technologies was the dredging contractor for removal of 13,000 cy polynuclear
aromatic hydrocarbons (PAHs) and coal tar contaminated sediments at the former Messer Street
Manufactured Gas Plant site. The sediments were dredged from Lake Opechee, Lake
Winnisquam and the Winnipesaukee River (1.25 miles long). Control structures on the river were
used to lower the lake levels by 5 ft. to allow for dry excavation of a portion of the sediments.
Dry areas were excavated using a 200-ton land-based crane with a custom Maxymillian hydraulic
clamshell bucket. A write-up of the custom hydraulic clamshell provided by Maxymillian is
included in Appendix D. Two long-boom excavators were positioned on an exposed sand bar
when lake levels were lowered. A barge-mounted 100-ton crane with a cable arm bucket dredged
areas unreachable from land. Sheet pile barriers along the river were successful at isolating the
project area from river flow.

The cable-arm clamshell initially used with the 200-ton land-based crane was unable to penetrate
the sandy sediments and was replaced with the custom Maxymillian hydraulic clamshell. The
hydraulic clamshell increased productivity. However, the GPS location system for the dredge
was not functioning at the beginning of the project, reportedly due to radio wave interference.
Productivity decreased due to manual placement of the dredge clam. Additional problems
included the need for additional ballast to hold silt curtains in place during high flows.
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Housatonic River, Pittsfield, MA — November 1997

The Housatonic River project involved removal of 7,000 cy of PCB contaminated sediment from
shallow, 1- to 3-ft. deep shoreline areas of the river. Maxymillian Technologies was the dredge
contractor for this project. They drove 4,000 ft. of sheet pile 16-ft. into the ground to isolate cells
from 250 to 1,000 ft. in length each and create a cofferdam. A PC 90 excavator was lowered by
crane into the cells to excavate dewatered sediment. Another excavator was located on the sheet
pile coffer dam and a long-reach (72-ft.) excavator worked from the river bank to load excavated
sediments into conex boxes.

Maxymillian reported on limitations of the sheet pile at the Housatonic River project. It was
stated that piping occurred where water came in under the sheet pile due to soil conditions.
Maxymillian grouted the area to create a seal and solve the problem.

LLCP Chemicals, Brunswick, GA — January 1998 to July 1999

A 13-acre marsh and outfall channel were dredged using a bucket ladder dredge, long reach
excavators, and a low ground pressure Marsh Buggy. Approximately 25,000 cy of PCB and
mercury contaminated sediment were removed. A polyvinyl chloride (PVC) sheet pile dike

1,600 ft. long isolated the marsh to facilitate dewatering and prevent release of contaminated

sediment. Tidal fluctuations caused operational restrictions for the bucket ladder dredge and
structural problems with the sheet pile dike.

Welland River, Welland, Ontario, Canada — Fall 1995

The Amphibex was used to dredge 10,000 m® of contaminated sediment from the Welland River.
During a pilot demonstration, the Amphibex was the preferred and most cost-effective equipment
for the project. Silt curtains were successful in containing suspended sediment, except when high
currents lifted them temporarily. Sheet pile was used to maintain the integrity of a portion of the
floodplain and shoreline. Dense material slowed dredging and caused difficulty with slurry
volumes.

Queensbury Niagara Mohawk Power Corporation, Queensbury, NY — 1996

The Queensbury project provides an example of a contaminated sediment removal project in
which water levels were controlled to expose shoreline contaminated sediments for excavation.
Water levels in the Upper Hudson River were lowered by 4 ft. using controls at the Sherman
Island Dam. After lowering the water elevation, 5,000 cy of PCB contaminated sediment were
excavated using shore-based excavators.

Gould East Doane Lake, Portland, OR — August to November 1998

A 10-inch IMS Versi-dredge hydraulic auger dredge (Specifications in Appendix E) was used to
dredge 11,000 cy of contaminated sediment from East Doane Lake. The lake is a shallow
impoundment that had partially filled in as a result of industrial development and waste disposal.
Significant amounts of debris were removed by divers prior to dredging, including gas cylinders,
tires, concrete blocks, and cable. The dredge was specially equipped to handle debris with a
cutterhead-mounted suction pump with no suction line that allowed passage of larger objects than
usual. Sheet pile was successfully used to divide the lake into 12 sectors to isolate dredged areas
and prevent cross-contamination.
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Sheboygan River, Sheboygan, WI — 1989-1991

Average depths in the PCB contaminated removal area in the Upper Sheboygan River ranged
from 2 to 4 ft. Sediment was removed by barge-mounted sealed clamshell and a backhoe in areas
inaccessible by barge. The shallow water limited barge movement and limited the volume of
sediment that the barge could transport to only a few cubic yards at times. Two to four passes of
the dredge were required to reach required PCB levels in some locations. Double-layer silt
curtains anchored to the bottom were used effectively to control turbidity, except when high
flows overtopped the curtains.

Selby Slag, Selby, CA — September to November 1991

A barge-based environmental clamshell bucket was used to dredge 110,000 cy of lead
contaminated sediment from 61.5 acres of tidal bay shoreline. Problems during this project
included difficulty with debris causing dredge spoils to fall back out of the clamshell bucket.
During low tide, the bottom of the dredge rocked against the bottom and stirred up enough
sediment to exceed the turbidity limits.

Cumberland Bay, Plattsburgh, NY

Two dredges (10-inch and 12-inch) were used to remove 150,000 cy of PCB contaminated wood
waste sludge from the Cumberland Bay shoreline of Lake Champlain. Tracked excavators were
used to dry excavate contaminated sediment from shoreline areas inaccessible to the dredges. A
1,000-ft. sheet pile wall sheltered the project area from ambient wave action, but the area was not
dewatered.

United Heckathorn, Richmond, CA — 1996 to 1997

The United Heckathorn project had significant difficulties with silt curtain damage during
removal of 108,000 cy of DDT contaminated sediment from Lauritzen Channel. One solution
was to work areas near the silt curtains during the outgoing tide to prevent dredge damage to the
curtains.

Tennessee Products, Chattanooga, TN — 1989 to 1991

PORTADAMSs, and subsequently rock dams, were used to dewater sections of a 75-ft. wide
shallow creek to excavate PAH contaminated sediment. A long-stick excavator with a 10-ft.
reach worked from one bank of the creek. Simple rock dams were found to be more effective that
the PORTADAMS for dewatering.

Augusta Channelization, Augusta Township, Ontario, Canada — 1997

The Amphibex was used to re-channelize a 3,600-ft. reach of the Augusta Channel. The channel
had filled in due to beaver dams and was reconstructed by excavation to a depth of 2.6 ft. Silt
curtains placed downstream of the Amphibex minimized sediment migration.

Additional information on other dredging projects is included in Appendix F.
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3.3.2 Summary of Findings

The most significant finding was that none of the past projects replicates the conditions encountered in
New Bedford Harbor, although there are several lessons learned that can be applied in developing a
suitable dredging and excavation approach and methodology.

Dredging

Shallow water dredging (i.e., use of a floating plant) has been accomplished with several different
types of equipment including the Amphibex, Dry DREdge™, and Mud Cat™. For the
Mud Cat™, operation when the tides were high was effective; however, the Mud Cat™ fails to
meet the specific criteria associated with maximizing solids content and must be floating to
operate. The Amphibex, while able to operate in mudflats when the tide is out, is constrained to
traditional open bucket excavation methods, and cannot use its hydraulic transport system as
described below. One project encountered a problem with using a floating dredge plant in
shallow water where wave action could cause the dredge to rise and fall near the bottom, resulting
in significant turbidity due to stirring up the sediment under the dredge.

Excavation

Use of traditional land-based equipment as well as low ground pressure systems typically was
successful when performed in conjunction with isolation techniques such as earthen dikes or
sheet piling, as well as dewatering such as lowering the existing water body by means of special
control systems or, in certain cases, by pumped dewatering of cofferdams. The use of isolation
systems with sheet piling has been limited to relatively small projects; further, steel rather than
plastic piling was used where soil conditions were conducive to installing a cantilever sheet pile
wall.

34 Dredging and Excavation Equipment Evaluation - Conclusions
34.1 Dredging

Working examples of suitable systems for dredging in shallow water that will meet all of the
environmental and production criteria are very limited. Of the systems evaluated, only three are
considered feasible. First is the Amphibex and second is a shallow water system conceptually offered by
Bean Dredging. However, the Dry DREdge™ may have a place on the project if certain limitations are
recognized and the recommendations made below are followed.

The Amphibex has demonstrated in recent projects that it has the capability to operate and dredge in
shallow water and mudflats. However, as was identified in the 1999 and 2000 studies, due to its
intermittent to nearly continuous contact with the bottom, it has the potential to cause unacceptable levels
of resuspension of contaminated sediment. Further, the Amphibex does not have a proven dredge
material transport system which can be included on the dredge plant to create and discharge a high
density slurry similar to the MEHT system.

Bean Dredging has proposed a shallow water system that has not yet been built or tested. The recent
success with the MEHT dredge system in the PDFT suggests that such a system could be designed and
built.
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3.4.2 Excavation

A pumping system mounted on tracked or wheeled equipment that is capable of traversing the marsh and
tidal flats is acceptable for use on the project. This pumping system may be either a closed loop slurry
system or a one way positive displacement pump system for the “dry dredge” equipment. Selection
would probably be driven by cost considerations over other more traditional methods.

We anticipate that any machine working at its maximum depth will be less efficient than when operating
in more shallow water. Production rates stated by the manufacturer are considered burst maximum
capacities and long term averages will range between 40 and 60 percent of these values, depending on soil
conditions and debris.

As an add-on product for different types of excavation products, barriers are an option to create a
non-mixing zone. Barriers such as dikes, Aqua-Barriers, PORTADAMs, and sheet pile walls were
analyzed to determine which was the most viable solution. The preferred type of barrier will be left to the
discretion of the bidders as constrained by appropriate controls set forth in the specifications.
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4.0 OPERATIONAL LIMITATIONS AND DREDGE SEQUENCING PLANS

This section discusses analysis and development of scenarios to allow proven floating equipment to
follow the tidal cycle and thus work during mid- to high-tide, as well as recommendations for the final
dredge plan such that the floating equipment can create adequate water depths by dredging in shallow
water. Included with the discussion of this technology is an analysis of methods for limiting
recontamination of dredged areas by trapping the higher density or “fluff” material in over-excavated
channels or basins, which then provide a means to also float the equipment.

Recalling the following descriptions:

e “Subtidal” indicates areas below MLLW:;
e “Mudflat” indicates areas above MLLW and below MHHW with no vegetation; and

e “Vegetated Areas” are areas above MLLW covered with vegetation.

Figure 4-1 combines the non-vegetated subtidal and mudflat areas into a single area of approximately
193 acres and shows that the vegetated areas comprise approximately 62 acres.

For the purpose of the following analysis, a MEHT floating plant drawing 2.5 ft. is assumed to be built
and operated in the Upper Harbor. The plant would be able to ground at low tides and would use a long
reach excavator; most importantly, it would take advantage of excavation to create working depth.

Such a system, when making a 1 ft. cut, would be operational during approximately 95 percent of all tide
heights when the existing bottom elevation is at or below -2.4 ft. NGVD. While the size of the equipment
on a MEHT plant will affect dredge production rates, the size and production rates observed by the PDFT
plant were deemed satisfactory to use in sizing downstream processes. Thus the plant should be specified
to have 95 cy/hr peak production rate, or approximately 1,900 cy/day production.

Figure 4-2 shows that within the combined subtidal and mudflat area, the dredge will be able to work
95 percent of the time over approximately 102 acres. Any additional cut such as 2 or 3 ft. will allow the
equipment to work into progressively shallower water.

The floating plant could also operate for a portion of each day in shallower water during the upper half of
the tide cycle. Thus, a dredge drawing 2.5 ft. and making a 1 ft. cut would be operational during
50 percent of all tides when the existing bottom elevation was —0.9 ft. NGVD or deeper. As represented
in Figure 4-3, the total accessible area in this situation would be 167 of the 192 acres of subtidal and
mudflat area, or an additional 65 acres. With the exception of the mudflats at the upper extreme of the
harbor and the slough in the lower section just north and east of the Coggeshall Bridge, the floating plant
as envisioned can reach from edge-to-edge of vegetation along a majority of the shorelines.

Assuming the plant would be mounted with a long reach excavator arm and recycled slurry processing
system, it could continue to work even on the lower half of the tidal cycle while aground. This would be
done so grounding occurs on “clean sediments” to prevent resuspension of contaminated sediments when
the equipment refloats off the bottom at each tidal cycle.

And last, a dredge drawing 2.5 ft. making a 1 ft. cut would be operational for short periods (2 to 3 hours)
at the top of the tidal cycle when the existing bottom elevation was +1.0 NGVD. Therefore, a dredge on a
typical spring tide could continue to float for over 3 hours and thus work itself up to the edge of the
vegetated area.
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Processing rates of the dredging and excavation may need to be controlled so that the de-watering facility
can keep up with all dredging and excavation activities occurring at any given time. The contractor may

g choose to proceed in phases where each phase is to be completed as quickly as possible. In this case, the
delivery rate is matched to the processing rate of the de-watering facility.

The manufacturers and/or contractors for each excavation machine were contacted to establish the
maximum water depth in which the machine could operate. This information was compared to the tidal
data (see Table 4-1) to estimate the average number of hours per day that the water level would be within
the range of working water depths.

The project site is tidally influenced with a typical diurnal tide cycle. While all evaluated machines float,
each manufacturer stated a specific water depth at which the respective machine can work efficiently and

* safely. This information was compared to the tidal data (see Table 4-1) to estimate the average number of
hours per day that the water level would be within the range of working water depths.

e The Link Belt 3400Q Long Reach Excavator had the least allowable working water depth of
3 ft. Its estimated operation hours per day range from 17 to 20 hours out to a depth of
MLLW;

o The Mounted Cat 320 Excavator, Mounted Linkbelt 210LX Excavator, PC100-6/PC100L-6
and the CD120-6/PC130-6 each had a maximum working water depth of 4 ft. and would be
operational 22 to 23 hrs/day to a depth of MLLW; and

e The Amphibex Excavator, due to its pumping bucket, is able to work to water depths of 21 ft.

For safety and stability, it is recommended not to use the manufacturers’ recommended maximum water
depth but to reduce each by 1 ft. Therefore, the table has been revised to show the hours each vehicle
o’ could work effectively at a depth of MLLW.

Table 4-1
Average Hours Per Day Water Level is at or Below Machine’s
Maximum Working Water Depth at MLLW

Average Number of Hours Per Day at which Machines
are Operational at an Elevation of MLLW

Fehe M ! (ft.) ‘'Jan” Feb Mar ‘Apr* May ‘June July ~Aug’ Sept : Oct "D
Maoaunted Cat 320
Excavator 3.0 19 | 20 19 19 18 18 18 18 17 18 18 18
Mcunted Linkbelt
210LX Excavator 3.0 19 20 19 19 18 18 18 18 17 18 18 18
Link Belt 3400Q Long
Reach 2.0 15 15 14 14 14 14 13 13 13 13 13 14
PC100-6/PC100L-6 3.0 19 20 19 19 18 18 18 18 17 18 18 18
CD120-6/PC130-6 3.0 19 20 19 19 18 18 18 18 17 18 18 18
Amphibex Excavator 20.0 24 | 24 24 24 24 24 | 24 24 24 24 24 24
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5.0 WATER LEVEL CONTROLS AND ISOLATION

This section addresses the operational advantages of controlling the water surface at potential control
points, such as the Wood Street Bridge, and in the Upper Harbor by using the Coggeshall Street
Causeway and closing off the Coggeshall Street Bridge. Conceptually, the water surface elevation could
be held at either a near high tide, which would allow greater spatial and temporal access by floating
equipment; or at or below low tide, which would permit greater use of land-based equipment. The
following discussion applies to the entire Upper Harbor. Similar issues would arise for controls above
Wood Street.

5.1 High Water Level

Controlling the water surface elevation in the Upper Harbor at a high water level would allow greater
spatial access to an MEHT floating system. Conceptually controlling the water level in the Upper Harbor
would be accomplished by creating an outlet control system, possibly at the opening of the causeway,
thereby holding the Upper Harbor at or above the highest tide elevation.

As noted above, a high tide of +3.8 ft. NGVD occurs in the Upper Harbor on a monthly basis. Therefore,
a dredge drawing 2.5 ft. making a 1 ft. cut would be operational 100 percent of the time and would be
able to excavate up to elevation +1.0 ft. NGVD (edge of vegetated area) if the water surface was (held) at
+2.5 ft. NGVD.

Controlling the water surface elevation in the Upper Harbor at +4 ft. NGVD (or about 5.4 fi. above
MLLW) would maintain adequate water depths for a floating plant to work nearly all of the mudflats.
No flooding of near-shore properties should occur.

Issues associated with this concept include the ability of the Coggeshall Street Causeway to act as a dam,
the modification(s) required to make it act as a dam, the development of a suitable spillway system, CSO
discharge, and other environmental impacts potentially occurring that have not yet been addressed.
Because of the time and effort that would be required to complete the assessment of other impacts and the
impact on the project schedule it was agreed by the EPA and USACE at the August OBR meeting that
this concept not be considered any further.

5.2 Low Water Control

Controlling the water surface elevation in the Upper Harbor at a low water level allows greater spatial
access to land-based equipment such as the Marsh Buggies or other LGP tracked equipment. As with the
high water control, conceptually controlling the water level in the Upper Harbor would be accomplished
by creating an outlet control system, possibly at the opening of the causeway, thereby holding the Upper
Harbor at or below MLLW. A pumping system would be required to remove stream and precipitation
inflows.

As with the concept of holding the water surface at a high level, other environmental impacts would occur
which as yet have not been addressed. In addition, one of the criteria established for the project to limit
air quality concemns is that the sediments not be allowed to dry due to PCB emissions. As with the high
water concept the time and effort to include other impacts, including air quality, would be substantial. At
the August OBR, the EPA and USACE agreed that this concept be dropped from further consideration.

2001-017-0332 -
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6.0 FLUFF CONTROL

For the purpose of this analysis “fluff” is a high water content density layer that tends to form and sit on
the bottom of a dredge cut. It is typically developed by the working of soft, fine grained sediments during
dredging. Because the material behaves more like a liquid than a solid, it will flow downslope and collect
in the bottom of the excavation.

6.1 Sediment Traps

Since this material will in all likelihood contain residual contamination, controlling this material in such a
manner that it can be concentrated and removed will be beneficial to meeting the cleanup goals of the
project. Therefore, the dredging plans should include, whenever feasible, sloping cuts, step cuts and
over-excavated portions of basins (sediment traps) where the material can be concentrated and
subsequently removed to the dewatering facility using hydraulic systems such as a Toyo slurry pump.

6.2 Other Controls

There are other possible methods for reducing recontamination of dredged areas, such as a two-step
dredging process. Other technologies or combination of technologies will be evaluated in the full-scale
design.

2001-017-0332
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7.0 RECOMMENDATIONS
7.1 Introduction

This analysis focused on identifying appropriate equipment to dredge or excavate shallow subtidal,
mudflats and vegetated areas above the Coggeshall Street Bridge. From the analysis, performance criteria
will be developed to form design criteria for developing dredging and excavation performance
requirements in the Basis of Design and specifications for dredging and excavation. The area of concern
encompasses a total of approximately 255 acres, which includes 193 acres of subtidal and mudflats and
approximately 62 acres of vegetated areas. Based on recent bathymetric, topographic, aerial and
shoreline surveys performed in anticipation of the design process, the upper edge of the mudflats is
approximately at elevation +1.0 ft. NGVD. The area above +1.0 ft. NGVD is primarily vegetated areas
with some higher ground.

Nearly all of the equipment evaluated, in conjunction with operational limitations, met the eight basic
criteria for successful dredging and excavation and can be effectively used to accomplish the dredging or
excavatton in the shallow subtidal, mudflat and vegetated areas as defined above.

The following section summarizes the equipment and techniques that are recommended to be used to
perform the cleanup of the Upper Harbor.

7.2 Equipment
7.2.1  Dredge Equipment

A floating MEHT style plant reflecting the technology developed for the PDFT can be constructed to
draw 2.5 ft. Such a plant would be able to ground at low tides and would use a long reach excavator and
would take advantage of the required cleanup dredging to create added working depth. The system, when
making a | ft. cut, would be operational during approximately 95 percent of all tide heights when the
existing bottom elevation was at or below -2.4 ft. NGVD. Approximately 102 of the total of 193 acres of
the subtidal and mudflat areas in the Upper Harbor are at or below -2.4 ft. NGVD. While the size of the
equipment on an MEHT plant will affect dredge production rates, the size and production rates observed
by the PDFT plant were deemed satisfactory to use in evaluating downstream processes. Thus the plant
should be specified to have peak production capacity of 95 cy/hr or for 2-shift, 20-hour work days
approximately a 1,900 cy/day production rate. Averaged over 24 hours, the plant should be able to
produce a 15 to 20 percent solids-by-weight slurry. Any additional cut such as 2 or 3 feet will allow the
equipment to work into progressively shallower water on all tides.

The floating plant could also operate for a portion of each day in shallower water. The amount of time
that it could work in shallower areas would be dependent on the pre-dredge bottom elevation and
thickness of the cut. During the upper half of the tide cycle, a dredge drawing 2.5 ft. and making a 1-ft.
cut would be operational during 50 percent of all tides when the existing bottom elevation was
-0.9 ft. NGVD or deeper. The total accessible area would increase by 65 acres to 167 of the 192 acres of
subtidal area and mudflats. The floating plant as envisioned can thus reach to the edge of the vegetation
line along a majority of the shorelines. The exception would be the mudflats at the upper extreme of the
harbor and the slough in the lower section just north and east of the Coggeshall Bridge. As set forth in
the PDFT report, hourly production rates when working in shallower water are expected to be about half
of the 95 cy/hr rate, and the plant can only operate 12 to 14 hours a day. Thus daily production rates and
per-yard costs would rise by a factor of 2.5 to 3 times.

2001-017-0332 _
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Assuming the plant would be mounted with a long reach excavator arm and using recycled water for
slurry processing, it could continue to work even on the lower half of the tidal cycle for a period while
aground but would cause resuspension. Controls on when grounding would be acceptable should be
included in the specifications, and should include only where excavation has occurred.

The use of the floating MEHT plant is recommended for all areas where the existing bottom elevation is
-2.4 ft. NGVD or deeper, and is acceptable where the existing bottom elevation is -0.9 ft. NGVD or
deeper.

The floating plant drawing 2.5 ft. and making a 1-ft. cut would be operational for short periods (2 to
3 hours) at the top of the tidal cycle when the existing bottom elevation was +1.0 ft. NGVD and thus
could work itself up to the edge of the vegetated area throughout the Upper Harbor. While the use of an
MEHT-style dredge in this zone is considered possible, however, other land-based equipment may be
more suitable and cost-effective. It is recommended that the use of the MEHT plant working the higher
tides be left to the discretion of the contractor bidding the work.

In the upper mudflat zone (-0.9 to +1.0 ft. NGVD) the Amphibex and Dry DREdge™ are also suitable for
dredging. It is recommended that the use of the Amphibex or Dry DREdge™ in this zone be left to the
_discretion of the contractor bidding the work.

While the period when a floating dredge plant can be used when the existing bottom elevation is above
-2.4 NGVD is limited, the floating plant will be required to work up to or slightly above MLLW elevation
(-0.9 ft. NGVD) due to the inability of LGP or Marsh Buggy equipment to operate when floating.
However, between clevation —2.4 and +1.0 ft. NGVD, the Amphibex and Dry DREdge™ are deemed
suitable for dredging, and, between elevation -0.9 and +1.0 ft. NGVD the Amphibex, Dry DREdge™
and Marsh Buggy are suitable.

When dredging with a traditional excavator mounted to a Marsh Buggy, a slurry processing system would
be required. It is envisioned that a separate Marsh Buggy would be equipped with the slurry processing
system to allow it to traverse the marsh and tidal flats in tandem with the excavator. The Amphibex and
the Dry DREdge™ have built-in pumping systems; however, booster pumps would be required to reach
the dewatering facility from the Upper Harbor.

Given the relatively small volume of material (30,000 to 50,000 cy of a total of more than 500,000 cy)
that would be dredged from the mudflats by any system such as Amphibex, Dry DREdge™, or Marsh
Buggy, it is feasible to consider bidding the work for these areas as part of the bid for subtidal areas. In
this manner the Amphibex or Dry DREdge™ would be required to discharge to the MEHT acting as
booster, thus removing the requirement that the Amphibex have a separate booster system.

7.2.2  Excavation Equipment

Excavation of the vegetated area is feasible with several types of land-based tracked and low ground
pressure equipment. The use of temporary dike structures such as steel sheet pile walls or Aqua-Barriers
would reduce resuspension, and allow controlled excavation efforts to be less hindered by tidal activities.

It is recommended that the equipment selection and isolation in the vegetated areas and mudflats be left to
the discretion of the contractor bidding the work. It is further recommended that this zone be bid as part
of both the dredging work and excavation work and the most cost-effective method be awarded.

2001-017-0332
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In the vegetated areas, the major obstacle is associated with material handling of the heavy root mat,
which cannot be slurried and pumped to the dewatering facility. Trucking or barging of this material is
the only realistic option, since the material cannot be pumped to the dewatering facility or processed in
the filter presses. Barging is seen as causing too much disruption of sediments in shallow waters, so
trucking is the recommended option.

As an add-on product to different type of excavation products, barriers are an option to create a
non-mixing zone. Barriers such as dikes, Aqua-Barriers, PORTADAMSs, and sheet pile walls were
analyzed to determine which was the most viable solution. It has been determined that sheet pile walls
would perform the best.

As with the dredging equipment evaluation, the selection and use of specific equipment, isolation, and
transfer for disposal should be left to the discretion of the successful bidder, with the following
constraints:

1. Any excavation in the mudflats should be processed and sent as a high-density slurry via
pipeline to the dewatering facility. Generally, the higher the density of the slurry, the more
cost-effective the alternative;

2. Transfer of high-root-mat-content vegetated sediments should be dewatered in situ and
trucked to a transfer or disposal facility; and

3. Isolation of trucked sediments during transport is recommended but not required.

7.3 Fluff Control
The dredging plans should include, whenever feasible, sloping cuts, step cuts and over-excavated basins

(sediment traps) where high density “fluff” or slurry material developed in the dredging process can be
concentrated and subsequently removed using hydraulic systems such as a Toyo slurry pump.
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INTRODUCTION N

As part of the Excavation Design subtask (20.92), Foster Wheeler was to research and
evaluate land-based excavation systems for use in emergent marsh and intertidal areas of
the site. This memo details several available equipment alternatives and discusses
technical specifications of each. It should be noted that this memo pertains to equipment
able to excavate contaminated material from the MLLW level and above.

Section 1.01 LOCAL CONDITIONS

Several local conditions require special attention and design requirements for proper,
consistent and cost effective operation in the emergent marsh and intertidal areas. The
water level fluctuations due to daily tides may impact the number of hours each machine
is operable at a given depth. Foster Wheeler has completed a study of the tide levels and
other tidal characteristics for New Bedford Harbor. These data were used to estimate
possible equipment impacts and down times due to water levels above or below the
excavation/dredge equipment operation depth.

Local tide data were collected from station 8447584 maintained by the National Oceanic
and Atmospheric Administration. The station is

located at the New Bedford-Fairhaven Bridge (NOAA, Highest MLIb::\;V N(ZVPQZQ | -
Aug. 2001). A summary of tidal data can be found in MIEiHeV?/ 2'16 570
Table 1. Tide fluctuations between MHHW and . MHW 389 5 45
MLLW are measured as 4.16 feet. Compounded with Mean Tide  2.00 0.56
the low grade of the emergent marsh and intertidal NGVD 29 1.44 0.00
areas, the total work area influenced by tide water is MLW 0.12 -1.32
significant and is one of the major consideration for MLLW 0.00 -1.44
Lowest -0.77 -2.21

selection of excavation/dredging equipment operating
in this area.

Table 1: Local Tide Levels in Feet.

To aid in the evaluation of how the tide levels may impact the excavation/dredging of the
emergent marsh and intertidal areas, average time periods at segmented tide intervals
were investigated. For each month, the water levels were tallied to determine the number
of hours that the water level was within a given range (ex. 0.0 ft to 1.0 ft MLLW).
Predicted hourly water levels for January 2003 through December 2003 were retrieved
from Tides & Currents Nautical Software. From this information, the average number of
hours per day of each month that the water level was at or above selected water levels
was calculated. These data allow some identification of the relative impact on
excavation/dredging activities, depending on specific equipment limitations. This
impact is included in the equipment evaluation section of this report.

| —
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Another critical local condition is the widely separated locations of the emergent marsh
areas and intertidal areas and the relatively long linear distances between these locations
and the de-watering facility (approaches a maximum of 10,000 feet). Soils from each
area will require a mode of transportation either by land or by water. Land transportation
of contaminated sediments by truck was initially considered cost prohibitive due to
loading decontamination requirements. This has not been applied to the transportation
of grass mat roots that cannot be effectively pumped or dewatered. Therefore, any
platform requiring truck hauling of sediments has been excluded. If costing of other
platforms becomes excessive, this alternative should be revisited.

Water transportation, either by barge or by pipeline, is considered the preferred mode of
transportation of contaminated sediment between the emergent marsh areas and the de-
watering facility. Distance and mobility of this transportation method is another
significant criteria for evaluation of any equipment proposed.

ARTICLE IL. EXCAVATION TECHNOLOGY ASSESSMENT

Foster Wheeler has been investigating and evaluating land-based and amphibious
excavation systems for use in emergent marsh and intertidal areas of the New Bedford
Harbor project site. Land based equipment should have a low ground pressure with
either tracks or rubber tires. The typical land based equipment considered utilizes an
excavator type articulated bucket, but other less intrusive excavator types have been
sought out and evaluated for meeting performance requirements for application on the
full-scale cleanup. The following data were compiled through online searches and
through contacting various equipment manufacturers and contractors to obtain
specifications and pricing estimates.

This section provides an evaluation of equipment requirements and limitations. Some
data have been retrieved for costing and production rates, but a more complete picture of
total project production rates are required before proper cost figures can be determined.
The following section gives an evaluation of estimated job performance based on
equipment specifications and restrictions created by local site conditions.

The equipment cited below is generally shown with open buckets for excavation, but all
can be fitted with clamshell type buckets with level closing jaws to minimize the amount
of sediment that is excavated below the required depths. Each type can also be
instrumented to control the depth of excavation to +/- 3 inches.

Section 2.01 MARSH BUGGIES

Marsh Buggies, Inc. is a manufacturer of low ground pressure track systems. They have
outfitted these track systems with several different excavator systems as well as other



platforms. This product has a good field presence and appears to be a promising product
addition for several equipment platforms.

Mounted Cat 320 Excavator
Overall Dimensions: 34 ft x 18 ft x 13 ft
Ground Pressure: 1.8 to 2.15 psi
Features:
¢ FEasy one-step track adjusters
e Disassemble into three pieces for ease
of transporting and shipping
* Hydrostatic driven track system Mounted Cat 320 Excavator, obtained trom
« Extra high flotation for extra versatility Marsh Buggies, Inc. website
and safer water operation

Mounted Linkbelt 210LX Excavator
Overall Dimensions: 34 ft x 18 ftx 13 ft
Ground Pressure: 1.8 to 2.15 psi
Features:
e Four strand track chain system, stronger
configuration and longer track life
e Dissassembles into three pieces for ease of
transporting and shipping
e Hydrostatic driven track system with braking
capabilities
e Extra high flotation giving more versatility
and safer water operation

Mounted Linkbelt 210LX Excavator, obtained -
from Marsh Buggies, Inc. website

The Marsh Buggies platform SC-311855 is buoyant up to a payload of 31,500 pounds,
which will allow equipment to operate in water depths up to approximately four feet.
These platforms come in different dimensions and are tuned for special uses ranging
from flat work platforms to the excavator platforms already mentioned. One limitation
of this platform is floating stability.

Section 2.02 COASTAL AMPHIBIOUS SERVICES

Coastal Amphibious Services, Inc. supplies equipment that utilizes low ground pressure
track technology similar to Marsh Buggies products. This equipment shows the
variation in low ground pressure platform integration. The 3400Q Long Reach would
allow the excavator to cover a larger parcel of land and minimize repositioning efforts.



o~ Linkbelt 34000 Long Reach Excavator

-’ Overall Dimensions: 34 ft x 21 ft x 12 ft 6 in
Ground Pressure: 1.5 psi
Features:

e Amphibious capabilities

e 60-foot maximum operating reach

e 7/8 yard digging bucket with teeth
or full yard clean-out bucket

Linkbelt 3400Q Long Reach Excavator, obtained
from Coastal Amphibious Services, Inc. website

Section 2.03 WESTERN DREDGE

Low ground pressure equipment can also be achieved by reducing the total equipment
weight. Western Dredge, Inc. provides smaller excavators that can operate within the
same ground pressure ranges as the Marsh Buddy track system. Because these units do
not need to be modified, they are expected to be less expensive. However, the reduced
operational water depths and lower production rates may offset these cost savings.

Overail langth 7170 (235"

5080 (187" 2110 (8117

PC100-6/PCI100L-6

~
| - Overall Dimensions: 23 ft 6 in x 9 ft x 8 ft £ \
Ground Pressure: 0.95 psi g =,
Features: g e o JI :
e Low ground pressure equipment & oy = | #
allows for excavation in areas of soft di hRm———— ' | g 7
or unconsolidated soils :.“:.l_ Wil s

e Higch flotation, oversized AP ) .
pefmit Svork in (:vetland and iil(sit{iaf;( i gfeldoiizf !EeOL'lS’ obrained from Wester
near-water applications N B
e In-water or shoreline excavation is
accomplished using our long reach equipment and flotation barges
e The light footprint and extended reach results in minimal environmental
impact and allows access to unstable areas.

CD120-6/PC130-6
Overall Dimensions: 25 ft x 9 ft x 8 ft
Ground Pressure: 0.88 psi
Features:
e Low ground pressure equipment allows for excavation in areas of soft or

unconsolidated soils




¢ High flotation, oversized APEX tracks permit work in wetland and sensitive
near-water applications

e In-water or shoreline excavation is accomplished using our long reach
equipment and flotation barges

e The light footprint and extended reach results in minimal environmental
impact and allows access to unstable areas.

Section 2.04 AMPHIBEX

Amphibex is a hybrid dredging system offered by Eco Technologies. This platform
combines hydraulically operated pads and spuds with a modified dredging barge to allow
the unit to operate in water as well as on land. The articulated arm comes with a variety
of attachments including buckets, cutter heads and auger heads. Because Amphibex is a
foreign company, the Jones Act may prevent the option of utilizing this product for the
job.

Amphibex
Overall Dimensions: 35 ft 7inx 11 ft 6 in x 10

ft6in
Ground Pressure: 0.7 psi
Features:

e Corrosion-resistant one-piece body
divided into nine watertight
compartments

e 2 rear stabilizers, equipped with
hydraulic tilting cylinders

» 2 front stabilizers with detachable
floats and removable spuds Amphibex, obtained from Eco Technologies website

e Propulsion system with -
hydraulically controlled height

- e Excavator equipped with hydraulic pumping bucket and discharge line

* Quick coupling for working attachment

Section 2.05 CRISAFULLI

Crisafulli offers a couple of small dredging platforms that can be modified by adding the
Marsh Buggy platform to allow these units to operate on dry land. The FLUMP and the
ROTOMITE use auger style dredge heads and are small enough to be mounted on a
Marsh Buggy platform. A major limiting factor for both of these units is the required
water to operate the cutter head. Each platform has already been modified to include jet
nozzles mounted on the front of the auger head. The water for these nozzles and the bath
the cutter head would have to operate in would come from the de-watering facility and
would be contaminated. This water would have to be contained by either dike work,
sheet pile walls or Aqua Barriers.



FLUMP
Overall Dimensions: 17 ft6inx6ft11inx 5 ft2in
Total Weight: 3500 pounds.
Features:
e Aluminum integral floatline, ball type
floats, foam.

FLUMP, from Crisafulli web site.

e Type SO control cabling system.
e 4 in discharge pump.
e 48 in wide horizontal opposing auger.

ROTOMITE 4000/6000
Overall Dimensions: 30 ft x 8.5 ft x 9.5 ft/32 ft
x 8.5 ft x 10 ft
Total Weight: 15,000 pounds.
Features:
e Self propelled.
e Air-conditioned cab attachment.
e 6 in discharge pump.
e 8.5 ft wide horizontal opposing
auger.
e Holds 10 hours of operating fuel.

ROTOMITE without cab, from Crisafulli web site.

ROTOMITE with cab and in operation without
cab, from Crisafulli web site.

Section 2.06 Dry DREdge ™

Dry DREdge ™ technology was developed to
provide dredging activities for materials
where settling and water handling were
problems. Materials dredged with the dry
dredge unit are not hydrolyzed, but are

Dry Dredge platform in action, from Dry
DREdge ™ Technology report.



mechanically mixed in a hopper in their own moisture and pumped with a positive
displacement pump. This allows materials to be dredged without adding to the in-situ
water content. In this particular application where treating contaminated water adds to
the expense of dredging, the reduced flow rates of “dry dredging” may counter the
reduced water treatment costs. Due to its limited pumping distance, the unit would
require either a local shipping container such as a barge to be placed within a few
hundred yards of the pump or positive displacement booster pumps.

To increase efficiency of barge shipping, the dredged material can be used to fill
Geobags™ placed in the barges. After the Geobag™ is full, the barge is shipped to the
de-watering facility. With some small modifications such as drainage mats placed under
the Geobags™ and pre-installed pipe-work, these Geobags™ can then be vacuum de-
watered inside the barge. Vacuum de-watering can be achieved by placing a non-
permeable membrane around the bags and taking suction from the bottom of the bags.
After de-watering, these Geobags™ can be transferred
straight to the rail cars avoiding the de-watering
facility entirely. Avoiding the de-watering facility
will free up resources for the harbor dredging
activities.

The “dry dredge” material can also be pumped
straight to the de-watering station by incorporating
barge mounted positive displacement booster pumps.
The additional cost of positive displacement booster
pumps will be weighed against the reduced cost of
water treatment and closed circuit return lines that Toothpaste like discharge from Dry Dredge

would be required for traditional dredging methods. activities, from Dry DREdge ™ Technology
report.

Further research is underway for this product. A

current action item is to determine if the mixing hopper and positive displacement pump
can be mounted on the back of a Marsh Buggy platform. This would allow almost all of
the different excavation equipment to feed it and provide transportation of materials that
bypass the de-watering facility.

ARTICLE III. EQUIPMENT EVALUATION

In determining the piece of equipment best suited for the New Bedford Harbor
Superfund Site, factors such as maximum working depth and performance capacity (as
in total yardage moved in one day) are among the most important features to assess.
Other considerations primarily include environmental effects. Processing rates may need
to be throttled down so that the de-watering facility can keep up with all dredging and
excavation activities occurring at any given time. The contractor may choose to proceed
in a series fashion where each phase is to be completed as quickly as possible, in which
case the delivery rate is matched to the processing rate of the de-watering facility.



The project site is tidal influenced with a typical diurnal tide cycle. While all evaluated
machines float, each manufacturer stated a specific water depth at which the respective
machine can work efficiently and safely. The Link Belt 3400Q Long Reach Excavator
had the least allowable working water depth of three feet. The Mounted Cat 320
Excavator, Mounted Linkbelt 210LX Excavator, PC100-6/PC100L-6 and the CD120-
6/PC130-6 each had a maximum working water depth of 4 feet.

The Amphibex Excavator, due to its pumping bucket, is able to work to water depths of
twenty-one feet. The Amphibex Excavator utilizes a pumping bucket instead of a typical
bucket in order to transport the material to a disposal site by pipeline. According to the
manufacturer, this system would move 50-100 m*hr. For calculation purposes, 75 m’/hr
(98 cy/hr) was used as the average production rate. The Amphibex could move 1960 cy
per day and complete the project in 54 days.

The manufacturers and/or contractors for each machine were contacted to establish the
maximum water depth in which the machine could operate. This information was
compared to the tidal data (see Table 2) to estimate the average number of hours that the
water level would be within the range of working water depths. The Linkbelt 3400Q
Long Reach has the shallowest water depth of 3 feet. Its estimated operational hours per
day ranges from 17 to 20 hours out to a depth of MLLW. The Mounted Cat 320
Excavator, Mounted Linkbelt 210 LX Excavator, PC100-6/PC100L-6, and CD120-
6/PC130-6 can each work in water depths up to 4 feet and are would be operational 22 to
23 hours per day to a depth of MLLW. The Amphibex, which has dredging capabilities,
is operational in water depths of up to 21 feet and would be operational at all times. For
safety and stability, it is recommended not to use the manufacturers recommended
maximum water depth but to subtract a foot off each. Therefore, Table 2 below has been
revised to show the hours each vehicle could work effectively at a depth of MLLW.

Tuble 2 Average Hours per Day Water Level is at or Below Machine’s Maximum Working
Water Depth @ MLLW -

Max. Average Number of Hours Per Day at which Machines are

P Operational |

Machine Working | P |

Water ; !
1 Depth (f1) “ Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec
Mounted Cat 320 Excavator | 3.0 19 20 19 19 18 18 18 18 17 18 18 18
Mounted Linkbelt 210LX | 3.0 19|20 19| 19| 18| 18 |18 | 18| 17 | 18 | 18 | 18

Excavator

Link Beit 3400Q Long Reach 2.0 15 15 14 14 14 14 13 13 13 13 13 14
PC100-6/PC100L-6 3.0 19 20 19 19 18 18 18 18 17 18 18 18
CD120-6/PC130-6 3.0 19 | 20 19 19 18 18 18 18 17 18 18 18
Amphibex Excavator* 20.0 24 | 24 1 24 | 24 24 | 24 | 24 | 24 | 24 | 24 | 24 | 24




ARTICLE IV.  BARRIERS

Barriers can facilitate improvement in environmental protection with some additional D
cost to the project. They can aid in excavation by partially eliminating tidal flow

movement, and are beneficial in keeping the resuspended contaminated sediments within

a controlled area, thereby minimizing the spread of contamination. The barriers will not

be used to dewater the mudflats due to risk of PCB air emissions. Barriers come in

various forms, which are dikes, Aqua-Barriers, Port-A-Dams, and sheet pile wall.

Section 4.01 DIKES

Dikes are one form of a barrier that can be created from existing sediment from the
harbor. This is not a viable solution due to the recontamination that would occur in the
sediment and the water. Rock material could also be brought in to construct the dikes,
but transportation and material costs would be extremely expensive.

Section 4.02 AQUA-BARRIER

Aqua-Barrier is a product much like a cofferdam. Water is filled and/or removed into
the impermeable tube on. This eases the movement from one excavation area to the next
and allows for easy storage. Because there is no need to disturb the soil except in initial
installation on top of the sediment, it has minimal impact on stirring up the PCB laden
sediment. The problems are stability issues and the tendency of the material to be torn
by excavation equipment.

View of Aqua-Barrier Internals

O
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Dewatering at Construction Site

Section 4.03 PORTADAMS

PORTADAM is intended for either water diversion, retention or impoundment. Its
structure is made up of a steel supports and utilizes a continuous reinforced vinyl liner
membrane to create an impermeable surface. The system can be installed at any length
and configuration and is offered as a rental item in heights of 3 ft, 5 ft, 7 ft and 10 ft.
PORTADAM can structurally withstand New Bedford Harbor water velocities of up to 3
to 4 ft/sec, but the installation is not possible for these velocity conditions. Another issue
with the product is the soil conditions. If the soil is too soft, the structure may settle
several feet. Since it is known that most of the area contains very soft material, the
structure may not be tall enough to retain the required water depth. An example of the
product in use is shown below.

Salmon River Westville NY

PORTADAM at
Construction Site



Section 4.04 SHEET PILE WALL

A free standing sheet pile wall can be used to stop tidal water from rushing into the
excavation site by allowing only controlled flows. The unsealed connections will allow
water to seep through in a much slower fashion and weir areas would be included to
ensure flows adequate to eliminate unacceptable differential head levels. Steel sheet pile
is being placed at this time in the harbor to facilitate the burial of a power line crossing
in the harbor. By properly sizing the sheet pile thickness and height, it can withstand the
forces involved in this process. Steel sheet pile versus vinyl sheet pile will allow an
easier transition from one location to the next.

ARTICLE V. CONCLUSIONS

[mpacts due to tidal activity are still being studied for the different pieces of equipment
researched. Some new research has been initiated to determine if temporary dike
structures such as steel sheet pile walls or Aqua-Barriers is cost-effective. These dike
structures will allow upland excavation efforts to be less hindered by tidal activities.
Cost data is being collected and adjusted for probable equipment requirements.

Additionally, we will factor in the costs of maintaining and operating a pumping system
that will be mounted on tracked or wheeled equipment that is capable of traversing the
marsh and tidal flats. This pumping system may be either a closed loop slurry system or
a one way positive displacement pump system for the “dry dredge” equipment.

The performance of each type of equipment will require additional evaluation since
impacts on the de-watering facility, shared processing rates and new technology research
has not been completed. We anticipate that any machine working at its maximum depth
will be less efficient than when operating in more shallow water. Production rates stated
by the manufacturer are considered burst maximum capacities and long term averages
will range between 40 percent and 60 percent of these values depending on soil
conditions.

As an add-on product to different type of excavation products, barriers are an option to
create a non-mixing zone. Barriers such as Dikes, Aqua-Barriers, PORTADAMs, and
Sheet Pile Walls were analyzed to determine which was the most viable solution. It has
been determined that sheet pile walls would perform the best in harbor conditions.
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APP( iXB

DREDGE STUDY

Project

Marathon Battery (02-09)

Former Messer Street MGP (01-12)

Location

Cold Spring, NY

Laconia, NH

Project Date

August 1993 - April 1995

Mid September 2000 to last week of
February 2001

Area Excavated (Acres)

340 acres of backwater marsh and
sheltered cove, 200 acres of open cove and
a small cove in the Lower Hudson River
near Cold Spring Pier

Combined targeted removal area is ~ 3
acres

Volume of Material Excavated (CY)

East Foundry Cove Marsh - 23,000 cy, East
Foundry Cove - 53,000 cy, East Foundry
Pond - 14,400 cy, Cold Spring Pier - 9,600
Ccy

12,000 - 13,000 cy

Contaminants of Concern

Metals, primarily Cd, Ni and Co from
wastewater discharges from nickel-
cadmium battery manufacture

PAHSs from coal tar discharges from a
former manufactured gas plant (MGP).

Contaminant Concentration

East Foundry Cove Marsh up to 40,000
ppm Cd, other areas up to 2,700 ppm Cd

Not available

Clean up Criteria

Dredge sediments > 100 ppm Cd from East
Foundry Cove. Dredge 1 foot of sediment
to achieve >95% Cd removal from East
\Foundry Cove and Pond and from a cover
near Cold Spring Pier

Established depth of removal using physical
characterization data. Goal to reduce
human health and ecological risks to
acceptable levels. Targeted removal of top
2 feet of sediment, deeper in localized
areas.

2001-017-0332
10/9/01




APPENDIX B
DREDGE STUDY

®

Project

Marathon Battery (02-09)

Former Messer Street MGP (01-12)

Was clean up leve!l achieved? What level
actually was achieved?

Yes. East Foundry Cove Marsh post-
excavation concentration ~25 ppm Cd with
no sample exceeding cleanup goal of 100
ppm Cd. Average East Foundry Cove post-
dredging concentration < 10 ppm Cd with
maximum detection of ~20 ppm Cd.

Returned the site back to "swimmable and
fishable" conditions.

Describe 'fype of Water Body (Creek,
Stream, Tidal Bay etc)

12.4 acre East Foundry Cove Marsh,
sheletered East Foundry Cove and Pond,
open West Foundry Cove and a cove near
Cold Spring Pier (200 acres), Consititution
Marsh (329 acres). East Foundry Cove
Marsh is hydraulically connected to the
other cove, marsh, and river areas. East
Foundry Cove is ~2/3 tidal flat and 1/3
marsh.

Winnpesaukee River and Lake Opechee,
Lake Winnisquam.Winnipesaukee River is
approximately 1.25 miles lfong anc connects
Lake Opechee (upriver) to Lake
Winnisquam (downstream). Elevation frops
~ 11 feet from Lake Opechee to Lake
Winnisquam resulting in high velocities in
the river.

Water Depths

Vary from 0 to 20 feet

Depths unknown, but lake levels were
lowered 5 feet during a scheduled and
extended annual maintenance period to
allow for dry excavation of some of the
areas.

Tidal Level Change

Pamela Tames estimated there was a 2.5
foot tidal change.

No tidal influence.

If in a tidal area, were operations
restricted to certain tidal stages? eg
only at low tide for upland equipment,
only at high for marine?

Dredging operation were routinely
interrupted by tidal cycles. The Ellicot Mud-
Cat dredge was unable to dredge at all at
low tide. Some shoreline areas were
excavated by hand by laborers to remove
the contaminated sediment in the top few
inches.

Operations were restricted based on lake
levels. Used a land-based 200-ton crane
with hydraulic clam. Areas unreachable by
land-based equpiment were dredged by
barge-mounted 100-ton crane with 2.5 cy
cable arm bucket. Two long-boom
excavators were positioned on an exposed
sand bar during lake lowering. Also used
diver-assissted vacuuming technigques.

2001-017-0332

10/9/01 (
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Project

Marathon Battery (02-09)

Former Messer Street MGP (01-12)

Was the area being excavated isolated
from the surrounding water body by

sheet piling or silt curtain.? Get details.

Silt curtains were used abd according to
regulators there were not problems with
turbidity during the project. ~1800 linear
feet of water-filled containment structures
were used to hydraulically isolate the marsh
during remediation. However, a large
section of the structure was replaced with
an earthen berm after repeated failures.
Failures resulted from 1. truck backed into
water-filled structure, 2. during a high tide,
the "water weenies" floated up over their
support posts and came back down on the
posts, puncturing one section.

Sheet pile was installed along the river side
of localized tartget areas to eliminate river
flow into the removal area during the lake
drawdown period. The downstream end of
these removal areas was not sheetpiled
and remained open. Silt curtain was
installed around the dredge area
perimeters. Current surges required
additional ballast to hold silt curatins in
place.

If isolation was used, what was size of
sub areas, and were the areas
dewatered? If dewatered, what type of
differential head was maintained
between area being excavated and
surroundings?

The earthen berm and water fiiled-
containment structures formed a dike ~7
feet above existing ground.

Not available

2001-017-0332

10/9/01
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Project

Marathon Battery (02-09)

Former Messer Street MGP (01-12)

What equipment was used for
dredging/excavation? Floating,

dredge type, pipeline size, excavator
size, bucket size, bucket type (closed,
open, environmental) any specialized
equipment etc)

amphibious, tracked, LGP(tracked or?),

Custom built Mud Cat Mode!l MC-915
horizontal auger dredge with draft
decreased to 1.5 feet by flotation tanks.
Remediation of East Foundry Cove Marsh
was accomplished with specialized marsh
excavation vehicles (Marsh Buggy) with
extra wide tires and low ground pressure
tracked excavators for the boggy areas.
Pamela Tames from EPA reported that the
Marsh Buggy worked very well, not
"messy", no recontamination problems,
able to access areas where marsh
conditions wouldn’t even support the weight
of a person walking. The Marsh buggies
were fitted with backhoe excavators and roll
offs for the contaminated sediment.

Land based 200-ton crane with 2.5 ¢y (and
later a 4 cy) cable arm clamshell bucket,
conventional clamshell bucket and a
hydraulic clam built by Maxymillian for a
previous project. 200-ton crane was land-
based, also used a 100-ton barge mounted
crane. Dry excavation required use of long-
reach excavators and conventional earth
moving equipment. A write-up on the
custom hydraulic clam was obtained from
Maxymillian.

Describe Methodology, e.g. single vs.
multi pass, were multiple types of
equipment used for excavation

See above for equipment. After first pass,
did post-dredging sampling of sediments
and found several spots where
contamination was a few inches deeper
than initially thought. They went back and
dredged an additional foot in these areas
and resampled to ensure they were within
goals.

Began with deep water removal (~20 ft
depth) in an area near the MGP with cable
arm buckets. Unable to penetrate to 2 foot
required depth. Used Maxymillian’s custon
hydraulic clam instead. Then lake levels
were lowered by 5 feet for dry excavation.
Two long-boom excavators were located on

an exposed sand bar.

2001-017-0332
10/9/01 ‘:’

-

-‘|“ﬁ
o



AP£ JIXB

DREDGE STUDY

»

Project

Marathon Battery (02-09)

Former Messer Street MGP (01-12)

What equipment or system was used to
transport material from point of
dredging to processing or disposal site?
e.g. barge, slurry processing system,
truck, pipeline, skip box. What controls
were in place to limit recontamination
during transport?

Pumped dredge spoils to 3 settling basins
in series. Pumped decant water to second
basin then through filter presses, then sand
filters prior to discharge. Solids removed by
backhoe and fixated in a pug mill using
Maectite. After curing and TCLP testing
soild were sent by railcar to commercial
landfills. Reportedly processed 2000 tons
per day. Marsh sediments were contained
in rolloffs from the marsh buggies.

Dry excavated sediment was placed directly
into trucks for transport to the soilds
handling area. Dredged sediment from the
river was loaded into barge-mounted rolloffs
for transport to the soiids handling area.
Solids handling area was an asphalt pad
covered by a temporary tent-like structure.
It included berms and pathways to direct
drained water to sumps.

2001-017-0332

10/9/01
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Project

Marathon Battery (02-09)

Former Messer Street MGP (01-12)

Was dredge material mechanically
dewatered, or was material allowed to
dewater in CDF? Was mechanical
dewatering successful? Was decant
treated, how and to what level?

See above for dewatering. Decant water
was pumped to sand trickling fillers, then
treated with a polymer in a return water
settling basin and discharged into East
Foundry Cove. Initially, they tried to use a
centrifuge, but they had significant
problems with clogging due to high
vegetation levels. Then switched to settling
ponds.

Dewatered by gravity dewatering. No
chemicals were added. Max allowable water
content prior to shipped for disposal = 18%
by weight. The dewatered sefiment was
loaded into trucks for transport to a
commercial thermal desportion

facility. Water draining from the sediment
was collected in sumps and pumped to a
holding tank (20,000 gal frac tank) for
onsite treatment. Filtration system
consisted of one sand filtration unit, one
bag filtration unit, polymer addition, and one
carbon filtration unit. Treated water was
tested for total VOCs and then discharged
to the local POTW. VOC testing was
performed to determine if the water
complied with Fume Toxicity Screening
Criteria as a measure of safety for workers
at POTW.

Obtain whenever possible overall
project costs, as well as costs for
different aspects such as cost to dredge
only, cost to dewater, cost to transport
and dispose. Relate a per CY cost if
possible to the project

Total Cost $9-11 million for East Foundry
Cove and Pond, and for cove at Cold
Spring Pier. $115-$140 per cy. Dredging
cost ~ $35 per cy.

Total cost unknown. Reported cost for
transport and disposal was $60-65 per ton.

2001-017-0732
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Project

Marathon Battery (02-09)

Former Messer Street MGP (01-12)

Query parties involved on their opinion
of project. identify problems and
issues, did they feel project was a
success? Were there problems with
resuspension, spreading of
contamination during dredging. What
would they "do differently?" (Regulator,
Owner, Contractor)

During remediation of East Foundry Cove
Marsh failures (blowouts/punctures)of the
water-filled containment structures forced
replacement with an earthen berm along a
substantial portion of the containment
structure. Needed to replace the initial
dewatering system to improve
performance. Rocks, extensice in-water
vegetation. Original feed of dredge slurry
directly to in-line screens and centrifuges
was abandoned in favor of settling basins,
due to highly variable feed quality and
clogged screens.

Cable arm clamshell was ineffective for
removing sandy sediments at the site,
substantially slowing productivity. Switching
to a hydraulic clam from Maxymillian
improved productivity. The GPS positioning
system was not functioning during the
beginning of the project, reportedly due to
radio wave interference. Decreased
productivity resulted from having to
manually place the bucket. Silt curtains
required additiona! ballast to hold them in
place during high flows.

Provide names, organization and
telephone numbers of contacts made.

Pamela Tames, PE, USEPA Region !

Remedial Project Manager 290 Broadway,
20th Floor New York, NY 10007-1866 (212}
637-4255

Primary Contractor: Maxymillian
Technologies (dredging) Contact: Hillery
Hinds , Haley and Aldrich (design and
oversight)

Researcher question: Would you
consider this project as suitable for
decision making on NBH?

Reviewer’s Comments 7/31/01 -
Comments addressed with
supplemental information in table by
EWR 8/4/01

A good example. Tidal limit of 1.5 ft, some
other excavation means used that will be
determined, but sounds like Marsh Buggy.
Need information as to the recontamination
issue, although sounds like this was
completely isolated, and met clean up
criteria for chem of concern, which was not
PCB

Very small project, but used water level
control and isolation effectively. "Messy"
job, using mostly conventional equipment

2001-017-0332

10/9/01
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Project

Housatonic River - Project 1

LCP Chemicals (04-07)

Location

Pittsfield, MA

Brunswick, GA

Project Date

Nov-97

Jan 2, 1998 - July 17, 1999

Area Excavated (Acres)

550-ft stretch of river, 50’ wide

13 acre marsh and 1/2 mile outfall channel

Volume of Material Excavated (CY)

estimated: 2,600-2,800 cy
actual: 6,000 cy-in 1997, 1,000 cy in 1998

25,034 cy sediment removed from marsh
and drainage channel

Contaminants of Concern

PCB'’s (1254/1260)

PCBs (Aroclor 1268), Mercury

Contaminant Concentration

N/A

Sediment samples in the 13 acre marsh
area exhibited PCB and Mercury
concentration > 1000 ppm

Clean up Criteria

A

< 5’ depth < 1ppm >5’

depth < 10 ppm averaging
allowed

Reduce PCB and Mercury levels in fish and
shellfish. Remove sediment in marsh area
to either a minimum of 12" depth or to a
depth extending to the base of the
vegetative root mat. Remove sediment
from four drainage channel segments.

2001-017-0332
10/9/01 (
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Project

Housatonic River - Project 1

LCP Chemicals (04-07)

Was clean up level achieved? What level
actually was achieved?

arithmatic avg. for river= 93.4 ppm, range
ND to 2240 ppm (at 8'); arithmetic avg. for
soil= 5300 ppm, range 2.5 ppm (5.5-6°) to
102,000 ppm (6-8)

Yes. Marsh was backfilled to a depth of 6-
12" with off-site sand. After backfilling, 13
samples were taken, all with non-detectable
PCB (<0.1 ppm) and max Mercury
concentrations of 1.6 ppm.

Describe Type of Water Body (Creek,
Stream, Tidal Bay etc)

Housatonic River

13-acre marsh area consisted of vegetated
tidal flats and small drainage channels
subjected to tidal influence with the majority
of the marsh inundated at high tide.

Water Depths 1-3 feet Not available
Tidal Level Change N/A ~ 8 feet
If in a tidal area, were operations N/A Yes. Excavation in the channel was limited

restricted to certain tidal stages? eg
only at low tide for upland equipment,
only at high for marine?

to low tide when the majority of the channel
sediment was visible. Bucket ladder
dredging was limited to periods when
sufficient water was present to float the
barge and extend the bucket ladder to
proper depth. Obtain details of the
equipment used. Marsh buggy was used
during low tide when sediment was
exposed.

2001-017-0332

10/9/01
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Project

Housatonic River - Project 1

LCP Chemicals (04-07)

Was the area being excavated isolated
from the surrounding water body by

sheet piling or silt curtain.? Get details.

A total of 4000 lineal feet of sheet piling
were driven 16 feet into the ground to
isolate 250-1000 linear foot cells and create
a coffer dam. The cells allow for removal of
PCB contaminated sediments without cross
contaminating clean areas.

PVC sheetpile dike (1632 linear feet) was
constructed along the exposed western
perimeter of the marsh area to facilitate
interior dewatering and prevent release of
contaminated sediments. PVC sheetpile
was maintained at elevation 7.5 feet to
segregate area from tidal inundation. There
were some problems with the sheetpile
integrity. Two trubidity curtains were
installed in the channels to knowck down
sediment moving towards Purvis Creek.

If isolation was used, what was size of
sub areas, and were the areas
dewatered? If dewatered, what type of
differential head was maintained
between area being excavated and
surroundings?

Dewatered cells were excavated in the dry
by lowering a small PC90 excavator into the
cofferdam.

Information not available.

2001-017-0332
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Project

Housatonic River - Project 1

L.CP Chemicals (04-07)

What equipment was used for
dredging/excavation? Floating,
amphibious, tracked, LGP(tracked or?),
dredge type, pipeline size, excavator
size, bucket size, bucket type (closed,
open, environmental) any specialized
equipment etc)

Excavator located on sheetpile cofferdam
as well as excavators on the dry riverbed;
dewatering caissons, water treatment
system (sedimentation, filtration, carbor
absobtion) Also used a 72’ long reach
excavator to reach dredge sediments in the
river from the dry bank.

Long-reach excavators were used to reach
channel segments accessible from the
causeway. Channels not reachable from the
causeway were dredged by a bucket ladder
dredge. A marsh buggy and separate pump
barge were used to remove sediment from
two channel segments. The marsh was
excavated by an ultra low ground pressure
marsh buggy and long-reach hydraulic
excavators. See description of contruction
of access roads in the database form.

Describe Methodology, e.g. single vs.
multi pass, were multiple types of
equipment used for excavation

See above

See above.

2001-017-0332
10/9/01
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Project

Housatonic River - Project 1

LCP Chemicals (04-07)

What equipment or system was used to
transport material from point of
dredging to processing or disposal site?

Long-boom excavators with 75’ reach was
used to load the sediments from the river to
stockpiling area.

e.g. barge, slurry processing system,
truck, pipeline, skip box. What controls
were in place to limit recontamination
during transport?

Marsh area: Modified Terex articulated off-
road dump trucks (5cy) transported
excavated material to water processing
area and later to adrying bed. Diesel and
gas pumps removed free-liquid from marsh
excavation, drying bed and waste
processing area. When using the bucket
ladder dredge, material was pumped
through an HDPE pipe to a truck loading
station on the causeway. Marsh buggy
material was pumped using a concrete
pump mounted on a separate barge to a
transfer station on one of the access roads.

2001-017-0332
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Project

Housatonic River - Project 1

LCP Chemicals (04-07)

Was dredge material mechanically
dewatered, or was material allowed to
dewater in CDF? Was mechanical

dewatering successful? Was decant
treated, how and to what level?

Gravity dewatering stockpile. Sediments
were carefully segregated, decanted and
sampled prior to off-site disposal. All
stockpiles were covered with Pily sheeting
to prevent spread of contamination. Water
from dewatering and decanting was
transported through installed piping and
disposed of at appriopriate treatment
facilities.

Removed materials were dried using
cement kiln dust and quick lime. They were
then trucked to commerical disposal
facilities in Savannah, GA and Emille, AL.

Obtain whenever possible overall
project costs, as well as costs for
different aspects such as cost to dredge
only, cost to dewater, cost to transport
and dispose. Relate a per CY cost if
possible to the project

estimated: $2.7-2.9 Million

actual: $4.5 Million; $750/cy for 6,000 cy in
1997 cost not
available per cy for 1998

Totaj Cost ~ $10 million

2001-017-0332
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Project

Housatonic River - Project 1

LCP Chemicals (04-07)

Query parties involved on their opinion
of project. ldentify problems and
issues, did they feel project was a

1) Difficulties: Dewatering, removal depth
limitations due to structura! limitations of
sheetpiling, presence of NAPL

success? Were there problems with
resuspension, spreading of
contamination during dredging. What
would they "do differently?" (Regulator,
Owner, Contractor)

Difficulties included accessibility, tidal
fluctuations, equipment malfunctions. (see
database form for additional details) Other
problems included problems with the
integrity of the sheetpile dike during tiday
cycles. The sheetpile dike required
additional shoring. Extremely high moisutre
content of material required processing.
Stabilization with cement kiln dust was not
entirely successful, but quick lime worked
better and was used primarily (resulted in 7
to 15 % solids).

Provide names, organization and
telephone numbers of contacts made.

1) Maxymillian Technologies, Inc., 1801
East Street, Pittsfield, MA 01201, (413) 4991
3050; 2) Blasiand, Bouck &
Lee, Inc., 6723 Towpath Road, P.O. Box
66, Syracuse, NY 13214, (315) 466-9120
Contacted Hillery Hind at Maxymillian. She
is checking w. project manager to get more
info on sheet pile problems.

Primary Contractor: OHM Remediation
Services, Others: JSS Specialty
Engineering, Geo Syntec Consuftants.
Contacted: Paula Batchelor Program
Services Branch, Waste Management
Division, USEPA Region IV (404)-562-8887

Researcher questi'on: Would you
consider this project as suitable for
decision making on NBH?

1

Reviewer's Comments 7/31/01 -
Comments addressed with
supplemental information in table by
EWR 8/4/01

Call to Maxy would seem in order to find out
what problems they had with sheet piling.
Call regulator and ask about problems.

Removal of set thickness of sediments.
Used floating and Marsh Buggy. Appears
to lack good plan and had problems,
including failure of sheet pile isolation
system. No clean up leve! set. Backfilled
over w/ clean material. Examples of what
not to do. Make follow up contact

especially with regulator

2001-017-0332
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Project

Welland River

Project ID: 02-14 Queensbury NMPC Site

Location

Welland, Ontario, Canada

Queensbury, NY; Upper Hudson River

Project Date

Fall 1995, 6 weeks duration

1996

Area Excavated (Acres)

180 ft x 800 ft

Volume of Material Excavated (CY)

10,000 m®

4,500 - 5,000 cy

Contaminants of Concern

Heavy metals, oil and grease

PCB's (1242)

Contaminant Concentration

Estimated sediment volume greater than 1
ppm is 5,200 cy

Clean up Criteria

Lower water level in the river by four feet
using controls at the Sherman Island Dam
to expose targeted river bank and
nearshore sediments. Remove about 4,500-
5,000 cy of bank soils and nearshore
sediments in-the-dry and disposing of these
at an offstie commercial landfill. Check with
Greg Hartman or John ponton in Langhorne
office. We are doing something at
Queensbury and maybe he knows abouit
this job and can provide some input.

2001-017-0332
10/9/01
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Project

Welland River

Project ID: 02-14 Queensbury NMPC Site

Was clean up level achieved? What level
actually was achieved?

No cleanup level was targeted according to
NYSDEC since levels great than 1 ppm
were left in the sediments in deeper water
to be addressed under OP Unit 2. Fish
levels in the Sherman Island pool have
generally declined over a 4 year period
since project completion. In 1998, three of
the four fish species collected exhibited less
than 0.5 ppm PCBs.

restricted to certain tidal stages? eg
only at low tide for upland equipment,
only at high for marine?

Describe Type of Water Body (Creek, River River
Stream, Tidal Bay etc)

Water Depths N/A
Tidal Level Change N/A N/A
If in a tidal area, were operations N/A N/A

2001-017-0332
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Project

Welland River

Project ID: 02-14 Queensbury NMPC Site

Was the area being excavated isolated
from the surrounding water body by
sheet piling or silt curtain.? Get details.

Silt curtain was used to contain suspended
sediments. Sheet pile was used to maintain
integrity of the floodplain in areas.

See above

If isolation was used, what was size of
sub areas, and were the areas
dewatered? If dewatered, what type of
differential head was maintained
between area being excavated and
surroundings?

Reinforced silt fence was installed at the
water line to preclude loss of vegetation
peripherai to the removal area. Jersey
barriers wrapped with geotextile were
installed at the upper inland boundary, and
removal was accomplished in-between.
Excavated sediments were allowed to drain
for about one week on constructed

dewatering pads.

2001-017-0332

10/9/01
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Project Welland River Project ID: 02-14 Queensbury NMPC Site
What equipment was used for Amphibex Conventional earth-moving equipment.
dredging/excavation? Floating, Excavators from the shore were used to the
amphibious, tracked, LGP(tracked or?), maximum extent practical.

dredge type, pipeline size, excavator
size, bucket size, bucket type (closed,
open, environmental) any specialized
equipment etc)

Describe Methodology, e.g. single vs. Large debris removed with bucket, then Dry excavation
multi pass, were multiple types of used dredge for sediment removal.
equipment used for excavation \

2001-017-0332
10/9/01 (
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Project

Welland River

Project ID: 02-14 Queensbury NMPC Site

What equipment or system was used to
transport material from point of

dredging to processing or disposal site?

e.g. barge, slurry processing system,
truck, pipeline, skip box. What controis
were in place to limit recontamination
during transport?

Dredged material was pumped in slurry
form via pipeline to a temporary treament
facility at Atlas North Filtration Plant.

Wastewater generated during the
dewatering and decontamination activities
was treated via a wastewater treatment
system (WWTS). It consisted of a 12,500
gallon wastewater storage tank. A small
pump transferred the wastewater through
two 10 micron bag filters, followed by a 1
micron bag filter, to a flow regulator,
through four 55-gallon carbon canisters in
series, and through a flow meter and
totalizer to one of three treated water
storage tanks. Final discharge was into the
nearby woods.

2001-017-0332
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Project

Welland River

Project ID: 02-14 Queensbury NMPC Site

Was dredge material mechanically
dewatered, or was material allowed to
dewater in CDF? Was mechanical

dewatering successful? Was decant
treated, how and to what level?

Sediment sent through treatment plant:
coarse scalping screen, screw classifier,
high "G" dryers, temporary storage basins,
and water treatment. Sludge from the
temporary storage basins was placed on
drying beds on the Atlas property. Water
from the basins was treated at Atlas North
Treatment plant prior to discharge back into
the river. Dewater solids from the scalping
screen, screw classifier and high "G" dryers
and settling ponds met Ontario Ministry of
Environment and Energy requirements for
use as daily cover material at a local landfill.

See above

Obtain whenever possible overall
project costs, as well as costs for
different aspects such as cost to dredge
only, cost to dewater, cost to transport
and dispose. Relate a per CY cost if
possible to the project

Dredging and slurry transport: C$20/cu.m
Project cost: C$426,700

about $3.5 million.
Dredging cost N/A.

2001-017-0332
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Project

Welland River

Project ID: 02-14 Queensbury NMPC Site

Query parties involved on their opinion
of project. ldentify problems and
issues, did they feel project was a

Man-made debris removed by long reach
excavator. Dense material slowed dredging.
Difficulty with slurry volumes.

success? Were there problems with
resuspension, spreading of
contamination during dredging. What
would they “do differently?" (Regulator,
Owner, Contractor)

N/A

Provide names, organization and
telephone numbers of contacts made.

lan Orchard, Remediation Technologies
Program, Environment Canada 4905
Dufferin St, Downsview, Ontario, M3H 5T4
Phone 416-739-5874 ian.orchard@ec.gc.ca

Primary Contractor: O'Brien & Gere
Technical Services

Other Contractors: Engineering - Science,
Inc.

Researcher question: Would you
consider this project as suitable for
decision making on NBH?

Reviewer’'s Comments 7/31/01 -
Comments addressed with
supplemental information in table by
EWR 8/4/01

Not terribly applicable except that they
controlled water surface by having a dam
drop reservoir level to allow dry excavation

2001-017-0332

21


http:ec.gc.ca

APPENDIX B
DREDGE STUDY

-

Project

Project ID: 10-07 Gould

Sheboygan River/Harbor - Project 1

Location

Portland; East Doane Lake

Sheboygan, WI

Project Date

Aug-Nov 1998

1989-1991

Area Excavated (Acres)

3.1 acres.

Upper 3.2 miles of river

Volume of Material Excavated (CY)

11,000 cy

estimated: approx. 2,600 cy (1989-90 Pilot
study); approx. 2,500-3,000 cy (1991
Removal Action)

actual: 3,800 cy (in situ) total

Contaminants of Concern

volatile organics, chlorinated herbicides,
petroleum hydrocarbons, lead and other
heavy metals, furans,

PCB's (1248/1254)-through -out; metals
and PAH’s -primarily lower river and harbor,
only

Contaminant Concentration

N/A

pre-removal concentrations in the 17
sediment removal areas ranged from 0.1-
4,300 ppm of PCB's

Clean up Criteria

Removal of two ft, on average, of
contaminated sediment (using lead as the
primary COC) in 3.1 acre Doane Lake
remnant. Additional deeper sediments up to
5 feet which exhibited elevated levels of
organics were removed at the request of
ODEQ. Reduction or elimination of the
potential for exposure to hazardous
substances.

None determined to date. (Pilot study
targeted PCB areas > 686 ppm in the most
contaminated hot spots.)

2001-017-0332
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DREDGE STUDY .
Project Project ID: 10-07 Gould Sheboygan River/Harbor - Project 1
Was clean up level achieved? What level |N/A For the 17 sediment removal areas, post-
actually was achieved? removal residual PCB concentrations
ranged from 0.3 ppm to 295 ppm.
Removed an estimated 95% of PCBs from
sediment
Describe Type of Water Body (Creek, Lake Sheboygan River and Harbor (a tributary to
Stream, Tidal Bay etc) Lake Michigan)
Water Depths shallow impoundment. The lake was the average 2-4'
result of a larger water body that was
gradually filled in by industrial development
and wate diposal.
Tidal Level Change N/A There were water level changes due to
seiche and river flow.
if in a tidal area, were operations N/A Shallow water conditions limited barge
restricted to certain tidal stages? eg movement and volume of sediment that
only at low tide for upland equipment, could be transported via barge (sometimes
only at high for marine? only a few cubic yards at a time

2001-017-0332
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Project

Project ID: 10-07 Gould

Sheboygan River/Harbor - Project 1

Was the area being excavated isolated
from the surrounding water body by

sheet piling or silt curtain.? Get details.

The lake was divided into 12 sectors for
sequential removal. As each sector was
dredged it was sampled. If judged “clean” is
was isolated from the other sectors by
barriers (not identified, assuming
sheetpile). The clean areas were
sequentially backfilled with 6-9 inch
aggregate to fill in the lake.

Double-layer silt curtains (geomembrane
lined with a geotextile) anchored to the river
bottom.

If isolation was used, what was size of
sub areas, and were the areas
dewatered? If dewatered, what type of
differential head was maintained
between area being excavated and
surroundings?

N/A

N/A

2001-01 7;()’%32
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Project

Project ID: 10-07 Gould

Sheboygan River/Harbor - Project 1

What equipment was used for
dredging/excavation? Floating,
amphibious, tracked, LGP(tracked or?),

dredge type, pipeline size, excavator
size, bucket size, bucket type (closed,
open, environmental) any specialized
equipment etc)

10-inch IMS 4010 Versi-Dredge, a hydraulic
auger dredge (specialty features included a
suction pump with no suction line, mounted
on the cutterhead; allows passage of larger-
size objects than is typical, and stringy
material). Also, the dredge was modified to
accommodate a sophisticated WINOPS
Dredge Positioning System. Further, the 8-
foot heavy duty horizontal auger contained
special cutter knives to facilitate handling
the debris. The lake was mapped before
dredging using an echo sounder, side scan
sonar, magnetometer and video to map
debris. Significant amounts of industrial
debris including cables, batteries, gas
cylinders, concrete blocks, and tires were
removed prior to dredging by divers.
Additional debris was encountered by the
dredge throughout the project and was
removed by a backhoe on a barge as
needed.

Barge-mounted modified (sealed) clamshell
and a backhoe in areas inaccessible to the
clamshell (Did backhoe reach from shore
or work off barge or was it LGP and
working in mud?)

Describe Methodology, e.g. single vs.
multi pass, were multiple types of
equipment used for excavation

Hydraulic dredging

depending on location, 2 to 4 passes
required to obtain desired levels of PCB
concentration
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Project

Project ID: 10-07 Gould

Sheboygan River/Harbor - Project 1

What equipment or system was used to
transport material from point of
dredging to processing or disposal site?

e.g. barge, slurry processing system,
truck, pipeline, skip box. What controls
were in place to limit recontamination
during transport?

Dredged sediment slurry was pumped 600
ft to shore into 20,000 gallon FRAC tanks
and was then dewatered by filter presses.
The fitter cakes were stockpiled onsite and
covered, pending disposal into a new onsite
RCRA landfill. The lake was then backfilled
with 95,000 tons of rock.

Removed sediment was placed in sealed,
gasketed boxes and transported to
Tecumseh'’s facility and placed in a
confined treatment facility or sediment
management facility (steel tank) for further
study or storage, respectively, prior to
identification of a final disposal method

2001-017-0332
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Project

Project ID: 10-07 Gould

Sheboygan River/Harbor - Project 1

Was dredge material mechanically
dewatered, or was material allowed to
dewater in CDF?_ Was mechanical

dewatering successful? Was decant
treated, how and to what level?

Dewatered using filter presses.

No dewatering, although dewatering might
be required before final disposal

Obtain whenever possible overall
project costs, as well as costs for
different aspects such as cost to dredge
only, cost to dewater, cost to transport
and dispose. Relate a per CY cost if
possible to the project

Total Cost was $3 million; $273 per cy
(does not include landfill cost).
Dredging cost not identified.

estimated: N/A actual:
1) Total Cost approximately $7 M; included
engineering/design of Pilot Study/Removal
action, construction of confined treatment &
sediment mngt facilities, mob/demob,
dredging, capping/armoring, silt curtain
instal/remov, site restoration activities,
sampling during construction and for
verification of residual sediment levels

2) Dredging costs approx. $450/cy; includes
dredging and install/remove silt curtains,
does not include transport, stabilization,
disposatl of removed material or
mob/demob

2001-017-0332
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Project Project ID: 10-07 Gould Sheboygan River/Harbor - Project 1
Query parties involved on their opinion [N/A 1) Difficulties: Excessive haul
of project. Identify problems and distances/times due to private property
issues, did they feel project was a landowner issues. Large bouiders and
success? Were there problems with other obstructions in the River limited barge
resuspension, spreading of movment. Low production rates and high
contamination during dredging. What costs incurred during winter dredging in
would they "do differently?" (Regulator, December 1989 due to ice; water depth
Owner, Contractor) variations (high or low) due to weather

conditions {e.g., flow overtopped silt
curtains during high flow)

Provide names, organization and Primary Contractor: Four Seasons 1) Blasland, Bouck & Lee, Inc., 6723
telephone numbers of contacts made. |Environmental (dredging) Unable to get any|Towpath Road, P.O. Box 66, Syracuse, NY
information from Four Seasons. 13214, (315) 466-9120

Other Contractors: Canonine
Environmental (R!); Advanced GeoServices
Corporation (construction oversight); David
Evans and Associates (hydrographic
survey and debris location)

Researcher question: Would you
consider this project as suitable for
decision making on NBH?

Reviewer’'s Comments 7/31/01 - Worth getting a little more information on  |Potential to learn from this project, make

Comments addressed with the equipment which was used which said |follow up contact with appropriate owner or |
supplemental information in table by handled debris well. More research regulator.
EWR 8/4/01 needed.

2001-017-0332
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Project

Project ID: 09-05 Selby Slag

Cumberiand Bay

Location

Selby, CA; Carquinez Strait; San Pablo
Bay; San Francisco Bay.

Plattsburgh, NY

Project Date

Sept-Nov 1991

1999

Area Excavated (Acres)

nearshore sediment area of about 17 acres.

Volume of Material Excavated (CY)

92,500-110,000 cy.

150,000 cy

Contaminants of Concern

lead

untreated waste consisting of wood pulp,
wood chip debris and other waste products
from paper product industries. Waste
sludge contains PCBs, dioxins, furans

Contaminant Concentration

please see summary in general site info
sheet under “Contaminated Area Physical
Characteristics”

PCBs as high as 1,850ppm in the sludge
bed

Clean up Criteria

Apparently removal of sediments to pre-
designated depths to achieve less than 50
ppm lead.

2001-017-0332
10/9/01

29




APPENDIX B
DREDGE STUDY

[

Project

Project ID: 09-05 Selby Slag

Cumberland Bay

Was clean up level achieved? What level
actually was achieved?

Stated in "Outcome" section of report: “it is
not clear if this target was achieved.
Sediment verification samples were not
collected as dredging progressed.”

Describe Type of Water Body (Creek,
Stream, Tidal Bay etc)

Tidal Bay characteristics; sediment area
fronting on 61.5 acres of shoreline property
and extending out into the water a
maximum of 280 feet.

Cumberland Bay in Lake Champlain. The
bay had wide variances in bottom
topography.

Water Depths

2-35 feet

bay and shoreline area

Tidal Level Change

N/A

N/A

If in a tidal area, were operations
restricted to certain tidal stages? eg
only at low tide for upland equipment,
only at high for marine?

Restricted by low tide... apparently, they
tried to work at low tide and found that the
dredge rocked against the bottom as the
dredge boom swung, stirring up sediment
and causing the turbidity limit to be
exceeded. They didn't mention the remedy,
but it is assumed they ceased operations in
shallow areas during low tide to meet
turbidity limits.

2001-017-0332
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Project

Project ID: 09-05 Selby Slag

Cumberland Bay

Was the area being excavated isolated
from the surrounding water body by

sheet piling or silt curtain.? Get details.

No

Installed at 1000 linear foot sheet pile wall
to contain a high concentration area of the
bay. The wall sheltered the area from
prevailing wave action.

If isolation was used, what was size of
sub areas, and were the areas
dewatered? If dewatered, what type of
differential head was maintained
between area being excavated and
surroundings?

N/A
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Project

Project ID: 09-05 Selby Slag

Cumberland Bay

What equipment was used for
dredging/excavation? Floating,
amphibious, tracked, LGP(tracked or?),

dredge type, pipeline size, excavator
size, bucket size, bucket type (closed,
open, environmental) any specialized
equipment etc)

Barge-based environmental clamshell
bucket. The 8 cy bucket consisted of a
conventional clamshell with neoprene
rubber seals around the bucket edges and
a steel and rubber shroud over the top of
the bucket.

Used one H&H 12" dredge and one H&H
10" dredge rated at 2200 gpm and 1800
gpm respectively. Also used conventional
track excavating equipment to excavated
contaminated sediments from shoreline
areas.

Describe Methodology, e.g. single vs.
multi pass, were multiple types of
equipment used for excavation

Mechanical dredging

2001-017-0332
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Project

Project ID: 09-05 Selby Slag

Cumberland Bay

What equipment or system was used to
transport material from point of
dredqing to processing or disposal site?

e.g. barge, slurry processing system,
truck, pipeline, skip box. What controls
were in place to limit recontamination
during transport?

The dredged sediments were placed inland
of a shoreline berm, in a manner consistent
with applicable permit requirements.
Placement was either from a barge, or
directly by the clamsjhell bucket, depending
upon the proximity of the dredge to the
shore. Earthmoving equipment was used to
push the material at least 100 feet from the
shoreline within 72 hours of its deposition.

Dredged sediments were piped to shakers
and desanders. Sludge excavated from
shoreline areas was stockpiled in 100 ¢y
piles.

2001-017-0332

10/9/01

33




APPENDIX B
DREDGE STUDY

-

Project

Project ID: 09-05 Selby Slag

Cumberland Bay

Was dredge material mechanically
dewatered, or was material allowed to
dewater in CDF? Was mechanical

dewatering successful? Was decant
treated, how and to what level?

The contractor spread the on-site dredge
material across the dyring area, and then
aerated and dried the material using a
bulldozer equipped with an agricultural disc.
After drying, the material was placed in
successive lifts and compacted in place.
Once design elevation was achieved, the
last lift of compacted fill was smooth-drum-
rolled and finish graded. A top layer of oil
prime coat followed by asphalt was then
placed.

Dredged sediments were piped to shakers
and desanders, then to storage mix tanks
before processing through recessed-
chamber plate and frame presses. All
filtrate and other water produced by the
system was processed through a Sevenson
designed and operated water treatment
plant. Treatment consisted of secondary
settling, pH neutralization, oxygenations,
and sand and carbon filtration. Filter ckae
was stockpiled on secure pads inpiles. Piles
were shipped off site to TSCA (>50ppm
PCB) or non TSCA (<50ppm PCB) landfills.

Obtain whenever possible overall
project costs, as well as costs for
different aspects such as cost to dredge
only, cost to dewater, cost to transport
and dispose. Relate a per CY cost if
possible to the project

About $2.1 million; about $19 to $22 per cy.
Dredging cost not identified.

$29 million

2001-017-0332
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Project Project ID: 09-05 Selby Slag " Cumberland Bay
Query parties involved on their opinion |See "Site-Specific Difficulties" section of
of project. Identify problems and report for details. Some of the major
issues, did they feel project was a difficulties included: encountering
success? Were there problems with numerous pillings - requiring removal; at
resuspension, spreading of low tide in shallow water the dredge

contamination during dredging. What |tended to rock against the bottom as the
would they "do differently?" (Regulator, |dredge boom was swung, stirring up
Owner, Contractor) sediment and causing the turbidity limit to
be exceeded; dredge bucket dropping
dredge spoils back into the water.

Provide names, organization and Primary Contractor: Davy Environmental
telephone numbers of contacts made. |Other Contractors: Deita Dredging; Levine-
Fricke (investigations and construction

oversight)
Researcher question: Would you
consider this project as suitable for
decision making on NBH?
Reviewer’s Comments 7/31/01 - May be too old to bother with (1991) But is
Comments addressed with a good example of problems in shallow
supplemental information in table by water where dredge barge stirred
EWR 8/4/01 sediments up. Need to do some more

research on this project’'s success/problems
in shallow water.

2001-017-0332
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Project ID: 09-02 United Heckathorn

Tennessee Products - Project 1 (Hot
Spot)

Location Richmond, CA: Lauritzen Channel and Parr |Chattanooga, TN
Canal in Richmond Harbor, San Francisco
Bay

Project Date 1996-97 1997

Area Excavated (Acres)

1600 ft x 200 ft and 1000 ft x 70 ft
respectively

2.5-mile sector of Chattanooga Creek, a 50-
75 foot wide shallow creek

sheet under "Contaminated Area Physical
Characteristics”

Volume of Material Excavated (CY) 108,000 cy estimated: 3,000-5,000 cy
actual: 24,100 cy of coal tar and sediments
from 4,236 linear feet of creek
Contaminants of Concern DDT; dieldrin PAHs
Contaminant Concentration please see summary in general site info N/A

Clean up Criteria

Removal to a DDT target level of 530 ppb
to meet human health risk of 10-6 and
surface water criteria.

None. Visually-identified coal tar material is
the target.

2001-017-0332
10/9/01(

3




API( IXB

DREDGE STUDY

-

Project

Project ID: 09-02 United Heckathorn

Tennessee Products - Project 1 (Hot
Spot)

Was clean up level achieved? What level
actually was achieved?

please see summary in general site info
sheet under "Overall Status Summary"

N/A

Describe Type of Water Body (Creek,
Stream, Tidal Bay etc)

Tidal Bay

Chattanooga Creek

Water Depths

The Lauritzen Channel varies in depth from
10 feet at the northern end to 40 feet at its
mouth.

shallow

Tidal Level Change

N/A Check

N/A

if in a tidal area, were operations
restricted to certain tidal stages? eg
only at low tide for upland equipment,
only at high for marine?

During dredging operations near the silt
curtain, dredging was performed onty
during an outgoing tide to prevent dredge
damage to the silt curtain.

N/A

2001-017-0332
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Project Project ID: 08-02 United Heckathorn Tennessee Products - Project 1 (Hot
Spot)
Was the area being excavated isolated |All work performed inside of a silt curtain, |[N/A
from the surrounding water body by and acceptable turbidity levels (not defined)
sheet piling or silt curtain.? Get details. |were achieved prior to removal or
repositioning of the silt curtain.
If isolation was used, what was size of |Sediments were moved by the bucket and [N/A

sub areas, and were the areas
dewatered? If dewatered, what type of
differential head was maintained
between area being excavated and
surroundings?

placed into the scow. When the scow was
loaded, it was moved to the dewatering cell
side of the Channel and the sediments
were placed into the dewatering cell. Water
in the scow was pumped to the dewatering
area where the liquids were treated and
managed. N/A regarding differential head.
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Project

Project ID: 09-02 United Heckathorn

Tennessee Products - Project 1 (Hot
Spot)

What equipment was used for
dredging/excavation? Floating,
amphibious, tracked, LGP(tracked or?),

12 cy Cable Arm clamshell bucket; 7 cy
conventional clamshell bucket; 5 cy
clamshell for re-handling 5,000 cy receiving

dredge type, pipeline size, excavator
size, bucket size, bucket type (closed,
open, environmental) any specialized
equipment etc)

scows with grizzlies; tugboats to move the
scows; derrick and clamshell bucket for
unioading scows. For Parr Canal, a land-
based long-reach excavator (70 ft reach).
Backfilling by pneumatically pumping clean,
dredged sand from a barge through a
diffuser pipe.

Rock dams, with wtaer pumped around by
three 12-inch pumps. Long stick excavator
with 60-foot reach used, from one side only.

Describe Methodology, e.g. single vs.
multi pass, were multiple types of
equipment used for excavation

All dredging was conducted on a grid-by-
grid pattern, working from the outer to the
inner part of the Channel, which kept the
contaminated areas in front of the dredge
crew, minimizing contamination of clean
areas.

N/A

2001-017-0332
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Project

Project ID: 09-02 United Heckathorn

Tennessee Products - Project 1 (Hot
Spot)

What equipment or system was used to
transport material from point of
dredging to processing or disposal site?

e.g. barge, slurry processing system,
truck, pipeline, skip box. What controls
were in place to limit recontamination
during transport?

Dredge operator loaded each scow apprx.
90% of capacity before radioing the tugboat
to pull the full scow to the LRT dock and
return with an empty scow. Derrick used for
unloading operations following dredging.
The scow was positioned beside the dock
to allow the derrick to unload across
scaffolding, erected for spill protection
across the dock.

As sediments were removed using the long-
reach excavators, a layer of visqueen was
placed underneath where the bucket was
anticipated to swing. Spillage which
occurred on the canal slopes was captured
on visqueen. Material was loaded into
watertight dump trucks for shuttling to the
Lauritzen Channel dewatering cell.

Excavated material loaded into seal top
rotloffs, then trucked to plant site. Drying
agent mixed-in, then material was loaded
onto trucks for shipment to Baldwin, IL.
1328 total truckloads.

2001-017-0332
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DREDGE STUDY

®

Project

Project ID: 09-02 United Heckathorn

Tennessee Products - Project 1 (Hot
Spot)

Was dredge material mechanically
dewatered, or was material aliowed to
dewater in CDF? Was mechanical

dewatering successful? Was decant
treated, how and to what level?

N/A

Drying agent added; water seepage into the
dry excavation areas was pumped to an
oil/water separator, then discharged back to
the creek. No discharge permit was
required.

Obtain whenever possible overall
project costs, as well as costs for
different aspects such as cost to dredge
only, cost to dewater, cost to transport
and dispose. Relate a per CY cost if
possible to the project

Total Cost not available. Bid cost for
original target of 65,000 cy reportedly $7.3-
7.5 miliion. Actual combined transport and
disposal cost to the ECDC landfill was
about $48 per ton.

Dredging cost N/A.

Estimated: $5 Million
Actuat: $12 Million, about $450 per cy

2001-017-0332

10/9/01
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Project

Project ID: 09-02 United Heckathorn

Tennessee Products - Project 1 (Hot
Spot)

Query parties involved on their opinion
of project. Identify problems and
issues, did they feel project was a

success? Were there problems with
resuspension, spreading of
contamination during dredging. What
would they "do differently?" (Regulator,
Owner, Contractor)

See "Site-Specific Difficulties" section of
report for details. Some of the major
difficulties included: debris separation and
damage due to debris affected overall
operating cycles by 60%, original silt curtain
destroyed in twin propellers of tugboat (one
week delay), additional delays (two weeks)
due to silt curtain management issues, rail
operation difficulties and obstructions.

1) Difficulties: First used flume tubes (like
flexible pipe) to bypass creek flow. These
proved not practical and "got in the way"
when coal tar was unexpectedly found to
extend from bank to bank. Then used Port-
A-Dams and pumped creek water around.
Subsequently discontinued in favor of rock
dams.

Provide names, organization and
telephone numbers of contacts made.

Primary Contractor: Chemical Waste
Management

Other Contractors: Dutra Dredging; Manson
Construction and Engineering; Levine-
Fricke (RI); ICG Technology (risk
assesment); Battelle (oversight)

1) IT Corporation

Researcher question: Would you
consider this project as suitable for
decision making on NBH?

Reviewer's Comments 7/31/01 -
Comments addressed with
supplemental information in table by
EWR 8/4/01

More a deep water job, but silt curtain was
a problem for this job keeping in place and
being damaged.

Something to be learned here on
methodology used to dewater section by
section should an effort to lower WS in
NBH be consdiered. Follow up later, or if
can find added info in existing data sets,
include.

2001-017-0332
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DREDGE STUDY
Project Augusta Channelization
Location Augusta Township, Ontario
Project Date 1997
Area Excavated (Acres) 3,600 x 20’ channel (approx. 1.65 acres)
Volume of Material Excavated (CY) actual: approximately 7,000 cy
Contaminants of Concern N/A project is water
quality issue
Contaminant Concentration N/A
Clean up Criteria N/A

2001-017-0332
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DREDGE STUDY .

Project

Augusta Channelization

Was clean up level achieved? What level
actually was achieved?

N/A

Describe Type of Water Body (Creek,
Stream, Tidal Bay etc)

Augusta Channel, a branch of the South
Nation River

Water Depths

channel created to depth of 2.6 feet

Tidal Level Change

N/A

If in a tidal area, were operations
restricted to certain tidal stages? eg
only at low tide for upland equipment,
only at high for marine?

N/A
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Project

Augusta Channelization

Was the area being excavated isolated
from the surrounding water body by

sheet piling or silt curtain.? Get details.

Silt curtains were placed near the
equipment and downstream of the
excavation area to minimize sediment

migration.

if isolation was used, what was size of
sub areas, and were the areas
dewatered? If dewatered, what type of
differential head was maintained
between area being excavated and
surroundings?

N/A
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DREDGE STUDY

Project Augusta Channelization

What equipment was used for Amphibex excavator
dredging/excavation? Floating,
amphibious, tracked, LGP(tracked or?),
dredge type, pipeline size, excavator
size, bucket size, bucket type (closed,
open, environmental) any specialized
equipment etc)

Describe Methodology, e.g. single vs. N/A
multi pass, were multiple types of
equipment used for excavation

2001-017-0332
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DREDGE STUDY

Project Augusta Channelization

What equipment or system was used to |N/A
transport material from point of
dredging to processing or disposal site?
e.g. barge, slurry processing system,
truck, pipeline, skip box. What controls
were in place to limit recontamination
during transport?

2001-017-0332
10/9/01 47



Project

Was dredge material mechanically

dewatered, or was material allowed to
dewater in CDF? Was mechanical

APPENDIX B

N/A

DREDGE STUDY

dewatering successful? Was decant
treated, how and to what level?

Augusta Channelization

Obtain whenever possible overall
project costs, as well as costs for

different aspects such as cost to dredge

only, cost to dewater, cost to transport

and dispose. Relate a per CY cost if
possible to the project

2001-017-0332
101901 (

Actual: $168,000, including
construction-$74k (incl.
Mobilization) Costperm
length-$6.72/m Cost
per m? of excavation-$3.13/m’
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Project

Augusta Channelization

Query parties involved on their opinion
of project. Identify problems and
issues, did they feel project was a

1) Difficulties: Access problems with
machine Clarify what this was.
2) Assets: Machine had enough fuel for 60

success? Were there problems with
resuspension, spreading of
contamination during dredging. What
would they "do differently?" (Regulator,
Owner, Contractor)

hours of operation

Provide names, organization and
telephone numbers of contacts made.

1) Amphibex

Researcher question: Would you
consider this project as suitable for
decision making on NBH?

Reviewer’'s Comments 7/31/01 -
Comments addressed with
supplemental information in table by
EWR 8/4/01

An Amphibex job, so could use some more
input on particulars, production rates, clean
up, whether was approproiate etc. Call
regulator.
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Anywhere in the world
the word for dredge is Elficott

Products Ellicott Case Studies
Dredges

PartablaiTransporiable
Mud Cat “Cne Truck Mud Cat™

ranspartable” Credges
Trash Skimmers DREDGING ’94

, Automated Dredges Proceedings of the
Dredging Second International
Expertise Conference on Dredging
Beach Restoration and Dredged Material
_ Placement:

Coal Fines
Dredge Mining The Welland River Dredging Demonstration
Dredging and Geolubes
Credging FCB's Philip Miles, P. Eng. (Senior Geotechnical Engineer, Acres
Electric Mining Dradges international Limited, Niagara Fails, Ontario, Canada)

Donald Marr, P. Eng. (Manager, Engineering and Environment, Atlas
Specialty Steels, Welland, Ontario, Canada)

Environmental Clean-up

Fly Ash Dredging

Harbor Dredging Abstract
Hoppar Dradges A dredging demonstration was carried out in the Welland River to test
Lake & Raservoir a sediment removal technology being considered for a full scale

cleanup. The demonstration involved the controlled removal of 127 m3
of industrial mill scale and contaminated sediment using a modified
Mud Cat™ MC-915 ENV dredge. Contaminants consisted of several
metals, phosphorus and oil and grease which exceeded provincial
sediment quality guidelines. Dredge modifications focused on
minimizing the resuspension of contaminated sediment while
maximizing the solids content of the dredgeate and included a special
auger head and boom assembly, a new traversing winch assembly,
new dredge sponsons, and conversion capability for the dredge to
accept standard Mud Cat components. Dredging parameters were
monitored and recorded using dredge mounted instrumentation and a
data logging system.

Land Reclamation
Sand & Gravel Dredging
‘Mastewater Lagoens

Project Background

In the late 1980s, investigations in the Welland River in the City of
Welland, Ontario, Canada identified a 1.25-km stretch of the river,
which contained a significant volume of industrial contamination and
contaminated river sediments resulting from past discharges by Atlas
Specialty Steels (Atlas), other local industry and the city.

In the late 1990, a proposal was accepted by Environment Canada's
Great lakes Cleanup Fund for partial funding of a small dredging
demonstration under the Contaminated Sediment Removal
Technology Demonstration Program (CSRTDP). The demonstration
project was the first carried out under CSRTDP. A second successful
proposal was accepted by the Cleanup Fund for partial funding of a
treatment demonstration under the Contaminated Sediment Treatment

hip://www.dredge.com/casestudies/enviroS.htm 10/10/01
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Technology Program (COSTTEP). The dredging and treatment
demonstrations were carried out concurrently.

Site Description and Contaminant Characterization ~—
The dredging site was located on the lower reach of the Welland River.

The width of the Welland River varies from approximately 40 to 60 m.
The maximum depth of water is approximately 4 m. Historical average
river flow ranges from approximately 14.2 m%s in June/July to 24.6
m>/s in March, corresponding to current velocities of 0.15 to 0.26 m/s.
Due to downstream flow controls, the river undergoes apparent flow
reversals on a daily basis.

Past industrial discharges through the McMaster Avenue and another
nearby downstream outfall have resulted in two accumulations of reef-
type deposits of oily, black, fine to coarse granular, metallic industrial
mill scale, totaling approximately 5000 m®. The maximum thickness of
the industrial deposits is approximately 2.5 m.

Approximately 25 000 m® of clay and silt river sediments have also
been variably impacted by the contaminated discharges.

The mill scale and the contaminated sediments contain concentrations
of several metals, including copper, chromium, iron, lead, manganese,
nickel and zinc, as well as phosphorus and oil and grease which
exceed the Ontario Ministry of the Environment and Energy (OMOEE)
sediment quality guidelines (OMOE, 1991).

Description of Sediment Removal Technology Nawll¥
The main components of the sediment removal technology were the

dredge and the piping system used to convey the contaminated slurry

to the NFP, the dredge instrumentation, and the silt curtain which was

installed at the dredge site.

The selected equipment was expected to meet the following design
requirements:

e minimize sediment resuspension in the water column to protect
downstream water quality

e remove contaminants without excessive removal of clean
sediment

e handle excavation of cohesive clayey silt sediment

o function under existing river flow and site conditions

e maximize solids concentrations in the dredged material

e operate at reasonable production rates

¢ be compatible with a continuous flow, high volume treatment
technology

e contain and transport dredged material between the dredging
site and the treatment site.

Modified Mud Cat Dredge

The Mud Cat dredge, manufactured by Ellicott international (Ellicott) of

Baltimore, MD, USA, was selected as the preferred dredging Ry
technology for the demonstration. It is built to operate in shaliow

http://www .dredge.com/casestudies/enviro5.htm 10/10/01
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marine environments and features an effective sediment removal
system consisting of a boom-mounted horizontal auger and a
centrifugal slurry pump. The dredge was relatively easily modified to
include innovative components designed to satisfy the environmental
demands of the project.

The Mud Cat MC-915 model was selected as the basic dredge for the
demonstration. The class of material to be dredged and the depth of
operation were within the capabilities of the MC model and in addition,
with its slurry pump located between the hulls, it offered more scope
for required boom and auger modifications. The specially prepared
MC-915 ENV (ENV=Environmental) dredge incorporated modified
components which were initially designed and fabricated by Ellicott for
the demonstration. It retained many features of the standard MC-915
dredge including working capacity, engine, drive, pump, hydraulic
system, electrical system and propulsion. The dredge underwent
preliminary wet performance testing at a facility in Baltimore.
Subsequent modifications were made by the Atlas in Welland.

The following modifications were incorporated into the dredge.

1. Special MC-915 ENV auger head and boom assembly:
o one auger head with hydraulic forward titt and manual
transverse tilt capability
o one dual-convergence, variable-pitch, multi-flight auger
o full rear shroud behind auger
2. Removable vibrating front shroud including:
o removable front screens
o top mounts for vibrating motors
3. Special MC-920 type truss boom assembly including suction
hose
4. Hydraulic equipment package including:
o auger head tift indicator
o two variable control hydraulic vibrators
o auger reducer and motor
o boom winch system
New depth gauge scale
Assorted connecting hardware for system
Complete double wrap traversing winch assembly
Two new trunnions with pins
Two new sponsons to support boom assembly
Conversion capability to accept standard MC-915 components
as required.

SCOoXNNAN

The piping system to convey the dredged material to the treatment
facility consisted of a floating section of 200-mm diameter flexible butyl
rubber hose and rigid polyethylene (PE) pipe connecting the dredge to
a slurry sampling station located on shore, 1500 m of land-based
fused-jointed PE pipe and a booster pump.

Instrumentation

In order to assess the project and the dredge performance, an
instrumentation/data logging package was added to the dredge.
Analog displays provided the dredge operator with real-time indicators

hitp://www dredge.com/casestudies/enviro5.htm 10/10/01
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of dredging performance. The instrumentation included:

one nucleonic densitometer with spool piece

one electromagnetic flowmeter

one dredge head vibration sensor

one dredge head turbidity sensor

analog displays for slurry velocity, sturry density, vibration, and
production rate

one dredge cab-mounted data logger with 4 input channels
complete with IBM PC compatible support software, cable and
NEMA 4 enclosure

7. connecting hardware and cables to link the data logger to
sensors and a remote portable computer

“out”

o LD —

=

Silt Curtain Structure

A commercially available silt curtain was selected for the project and
was modified by the manufacturer to meet specific demonstration
requirements. It consisted of an impermeable polyester-reinforced vinyl
fabric which extended the full depth of the water column. Segmented
foam flotation members were fabricated into the full length of the top
edge.

Demonstration of Technology

The demonstration involved the removal and treatment of

approximately 127 m3 of industrial mill scale and contaminated

sediment from within the silt curtain. Dredging was carried out in a

downstream to upstream direction only. The bank of the river was not

disturbed; however, dredging along the sloping river bottom was Sell?
carried out.

The successful completion of the project involved the coordination of a
variety of activities which enabled both the dredging technology and
the treatment technology to be demonstrated concurrently.

The dredging program was controlled by Operational and Performance
Standards which were issued by Environment Canada (Environment
Canada, 1991) as criteria for evaluating the dredging technology. It
considered three categories, namely sediment removal, transport and
pretreatment. The main concerns under sediment removal are the
containment of resuspended contaminants and removal efficiency. No
dredging was carried out until the enclosing silt curtain had been
instalied.

The modified MC-915 ENV dredge was first tested in uncontaminated
sediment within the silt curtain just upstream of the McMaster Avenue
outfali, proving that the technology could be used with little
environmental impact. Dredging in contaminated sediment
commenced in late October. Five to eight test runs per day were
conducted and evaluated over the next 12 days.

The operating procedures required that daily activities be coordinated
to optimize both dredging time and data acquisition. Each test run also
required synchronization with the sediment treatment plant and the
booster station operation, with regard to start and stop of dredging and
flow rate control.

http://www.dredge.com/casestudies/enviro5.htm 10/10/01
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Dredging started in the "original’ mode and during the course of the
dredging, numerous planned modifications were made to the dredge
and the operating procedures to allow evaluation of the dredge in
terms of slurry production yields and turbidity. The impact of each
modification on sediment resuspension inside and outside the silt
curtain was monitored as part of the water quality monitoring program.
These modifications included:

o removal of the shroud screens (’screen off’ mode) to reduce
"ploughing’ of the sediment in front of the dredge head. The
screens did not allow passage of weeds and cohesive
sediments

e welding small steel bars across the suction intake to minimize
the entry of debris

o installation of a check valve in the pipeline at the dredge
discharge to minimize backflow

o relocation of the shroud vibrators in an effort to impart a more
horizontal action to the head.

Midway through the demonstration the modified auger was replaced
with the standard toothed auger and near the end of the demonstration
the auger shroud was removed ('shroud off’ mode’).

In the early stages of dredging, all operating parameters for any given
test run were kept as nearly constant as possible. As dredging
progressed, a more flexible control of the dredging equipment by the
dredge operator was adopted ('Variable Q' mode} allowing him to
change parameters such as engine speed, advance rate and depth of
cut during a test, in order to maximize sediment removal. This
operating procedure resulted in less standby time for the dredge and
an increase in the number of test runs per day in the latter part of the
demonstration program.

Conclusions

The Mud Cat technology was successful in removing contaminated
sediment from the riverbed and transporting the sediment to the
treatment site and was well suited to the site conditions, even though
slurry density and percent solids were less than had been anticipated.
The field modifications made to the dredging equipment during the
project allowed assessment of its performance and specifically
determination of the impact of the maodifications on sediment
resuspension and on dredge productivity. The conclusions from the
dredge evaluation are summarized as follows.

e The vacuum suction of the dredge played a major part in
minimizing resuspended solids. No sustained plumes of
resuspended material propagating away from the dredge head
were observed. High turbidity levels during 'pump off’ conditions
are attributed to movement of the dredge between runs and to
backwashing through the pipeline.

e Dredging in the 'original’ mode resulted in an overall average
turbidity of 18.5 FTU (Formazin turbidity units) at the dredge
head compared to background turbidity of 5 FTU. Dredging in
the 'shroud off’ mode with the standard auger resulted in an
overall average turbidity of 17.6 FTU. Operating in the more
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flexible "Variable Q' mode resulted in longer periods of dredging

and less frequent plugging of the pipeline while still maintaining

low turbidity levels at the dredge head (overall average 13.8

FTU). Operating in the 'screen off’ mode resulted in the lowest ~—
turbidity levels at the dredge head (overall average 5.4 FTU) but

also resulted in frequent blockage of the intake or dredge pump.

e The intake screen on the dredge head limited the movement of
sediment, especially the cohesive clayey silt, to the auger.

e The overall average percent solids (by weight), including mill
scale and river sediment, in the pumped slurry was low (2.1%,
excluding rinsing) and varied considerably during the
demonstration due to the structure of the dredging program
(with frequent starts, stops and flushing of the pipeline) and the
generally cautious approach to the dredging to minimize
environmental concerns. Also, the dredge head did not tilt
transversely, as designed, and dredging across the sloping river
bottom did not allow even entry of sediment into the dredge
head.

e Some of the field modifications to the dredging equipment had a
significant affect on the slurry solids production rate. The
removal of the intake screen increased the overall average
percent solids to 3.7% while the removal of the dredge head
shroud resulted in the highest overali average percent solids of
4.4%. Peaks averaging 22% solids in the 'shroud off’ mode are
indicative of the maximum achievable production rate.

e The shroud-mounted vibrators did not have a significant
positive affect on dredge performance.

o The mill scale was dredged at a higher percent solids that the
river sediments. Based on the evaluated data, 10% solids (by i
weight) is identified as a conservative estimate of the average
percent solids achievabie during full-scale dredging in mill scale
using the ’shroud off’ (or comparable) mode. A conservative
estimate of 5% solids has been identified as achievable for the
river sediments. Dredging across the river, instead of parallel to
it, should also yield a more efficient sediment removal.

o TSS concentrations at a distance of 10 m away from the dredge
were well below the Environment Canada criteria of 25 mg/L at
a distance of 25 m. The maximum TSS concentration measured
a distance of 10 m away from the dredge was 21 mg/L.

e The Gheen couplings on the flexible section of the pipeline were
not sufficient to eliminate leakage of slurry without the addition
of Victaulic clamps.

e The instrumentation and data logger installed on the dredge
provided reliable data for real time monitoring of the dredging
operation. The cab-mounted displays of slurry density and flow
allowed the dredge operator to optimize the sediment removal
process.

e The silt curtain performed well with regard to the containment of
river sediment that became resuspended during the dredging
demonstration. No evidence of a downstream impact of the
dredging was measured.
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Appendix D

MAXYMILLIAN TECHNOLOGIES, INC.
ENVIRONMENTAL CLAMSHELL BUCKET

OVERVIEW

Maxymillian Technologies, Inc. (MT) employs the environmental clamshell bucket, mounted to a long-
reach hydraulic excavator, to dredge river and lake bottoms. The environmental bucket is designed to
minimize turbidity and maximize sediment solids content during dredging. The excavator is equipped
with a Global Positioning System (GPS) to provide precise control of dredging operations.

MT designed and constructed the environmental clamshell bucket. The bucket features a sealed
bottom design to limit water spillage during dredging. The top of the bucket includes water grates to
allow clean water to overtop the bucket as it closes. The operator has the ability to apply positive
downforce to the bucket to maximize the amount of material removed with each cycle, and to minimize
water content. The bucket is designed with smooth cutting edges and a near horizontal closure to
provide clean, level cuts of the lake bottom.

MT has dredged sediments using the long-reach excavator from shoreline access points, and by
mounting the excavator on a barge. The barges are often launched from discrete access points to
avoid additional clearing.

KEY BENEFITS

MT designed and constructed the environmental clamsheli bucket in-house based on extensive field
experience with a previous design. MT also owns and operates the equipment to do the work. We
believe the key benefits of this approach to be:

o Turbidity Control — In our experience, dredging with a mechanically controlled environmental
bucket produces less water turbidity than hydraulic cutterhead dredges. On a recent similar
project, measured turbidity downstream of the work activity rarely exceeded 5 NTU’s (Nephlometric
Turbidity Unit) above background, and never exceeded the permitted limit of 10 NTU's above
background.

o Water Management — Hydraulic cutterhead dredges require water as the means to convey
dredged sediments through water lines to a storage area. By design, solids content of the dredged
material typically ranges from 5%- 15%. This sediment would require significant dewatering. The
time required to do this may impose schedule pressures. MT's clamshell method produces
significantly higher solids content in the dredged sediments, reducing the time and space required
for dewatering.

o Materials Handling ~ The environmental bucket is physically controlled by hydraulic excavator.
This allows for precise placement, and the ability to dredge soft sediments as well as hardpack or
granufar material.

e Global Positioning —~ the excavator mounted GPS allows MT to precisely locate the clamshell
bucket in three dimensions. This allows detailed control of under or over excavation, prevents re-
contaminating areas previously dredged, and allows archiving of data for future use.
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IMS Versi-Dredge Hydraulic Auger Dredger
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VERSI-DREDGE®

International Government After-Sales Testimonials
Reps Service -

Self-Propelled
e

VERSI-DREDGE®
IMS dredges are hands down the most productive and reliable transportable

hydraulic dredge systems in the industry. Not only are they easily transportable,
but they are easy to maintain and operate. We take pride in being the dredging
industry’s manufacturing specialists of small dredges. It is our goal to relentlessly
pursue new innovations to make our customer'’s job easier.

The Models 4010 and 5012 are proven values in the industry and have been
used in a wide variety of applications with success. With the introduction of our
Model 7012 we now dominate the transportable dredge industry. The 7012
pumps more solids and longer distances than any other dredge in its class. The
success of the 7012 can be attributed to its cast white iron GIW pump. Like the
4010 and the 5012, the 7012 is highly mobile with the patented STARWHEEL
DRIVE® self-propulsion system.

IMS is the proven choice in the industry and a wise investment. We have many

Rucl 2 Sitt repeat customers who rely on our products on a daily basis. When you buy an
IMS product, you don'’t just become a customer, you become a partner.
®
VERSI-DREDGE™ MODELS

General % % ‘%
Specifications q q Q ,
Pump Inlet _ . .

. 8 9.75in 247.7 mm 9.75in 7 10in 254 mm
Diameter 228 mm 247.7 mm
Pump
Discharge 203 mm 10in 254 mm 12in 305 mm 8in 203 mm
Diameter
Spherical
Solids 127 mm 6in 152.4 mm 6in 152.4 mm 43in 109 mm
(passage)
Discharge 3500 gpm 221 Ips 4000 gpm 252 Ips 5000 gpm 315 Ips 2500 gpm 158 Ips
Volume @ @ @ @ @ @ @ @

65t ToH | 198mToH | 857 TOH |25.9MTDH] 85RTDH | 25.9MTDH | 1807t TDH | 55M TDH

(water-
rated)
Maximum 244 M 100 ft 30.5M 100 f 30.5M 210 ft 64 M
TDH
Power 97 Kw 174 Hp 130 Kw 300 Hp 224Kw 375 Hp 280 Kw

http://www.imsdredge.net/products/versidredge/versidredge.htm 10/9/01
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IMS Dredge Products - 4008 Versi-Dredge, 4010 Versi-Dredge, 5012 Versi-Dredge, and .. Page 2 of 2

Fuel 175 gal 262 L 175 gal 662 L 220 gal 832L 400 gal 1514 L
Capacity
Height 94 284 M 104" 3.15M 104" 3.15M 100" 3.04M
Width g 544 M 94" 2.84M 104" 3.15M 110" 335M Yo
Overall 305" 93M 374" 11.38 M 418" 12.65 M 42'6" 12.95M
Length
Weight 14000bs | 6350kg | 17:000Ms | 7.710kg | 220001bs | 9979kg | 38.000bs | 17,237kg
(less fuel)
Total 20500 1bs | 9209kg | 208001s | 9.209kg | 30400ibs | 13789kg | 38.000Ms | 17,237 kg
Displacement
Operating 20in 508 mm 20in 508 mm 20in 508 mm 32in 813 mm
.|Draft
Working 20 ft 6.1M 20t 9M 221t 6.7 M 25 ft 762 M
Depth
Travel 0-100 0-30.5 M/m 0-100 0-30.5 M/m 0-100 0-30.5 0-100 0-30.5 M/m
Speed fpm fpm fpm M/m fpm
Site design by Am-Tek
A “lig
e
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Y’
Products S If- P " d
Self-Prapellzd e rope ¢
DST-FIOpsiz
* VERS.DREDGE VERSI-DREDGE®
Electric tining Series
Aubliary Booster IMS dredges are hands down the most productive and reliable transportable
Statians hydraulic dredge systems in the industry. Not only are they easily transportable,
Wead Harvester but they are easy to maintain and operate. We take pride in being the dredging
Sftachm=nt industry’s manufacturing specialists of smali dredges. It is our goal to relentlessly
Dredging Projects pursue new innovations to make our customer's job easier.
ez Tailings
anal it enancs The Models 4010 and 5012 are proven values in the industry and have been
Sete e Tubes used in a wide variety of applications with success. With the introduction of our
Gratedie Tubes Model 7012 we now dominate the transportable dredge industry. The 7012
Lales 2 Ponds pumps more solids and longer distances than any other dredge in its class. The
Flaring Maintenanse success of the 7012 can be attributed to its cast white iron GIW pump. Like the
Sane kiring 4010 and the 5012, the 7012 is highly mobile with the patented STARWHEEL
YW DRIVE® self-propulsion system.
Wastew atar Lagosns
wiead Harvasting IMS is the proven choice in the industry and a wise investment. We have many
Ruch 2 it repeat customers who rely on our products on a daily basis. When you buy an
IMS product, you don't just become a customer, you become a partner.
VERSI-DREDGE® MODELS
] @ Q| & | @
Specifications '
g:‘an':_‘pe:g:et 90in 298 mm 9.75in 247.7 mm 9.75in 247.7 mm 10in 254 mm
Pump
Discharge 8in 203 mm 10in 254 mm 12in 305 mm 8in 203 mm
Diameter
Spherical
Solids 5in 127 mm 6in 152.4 mm 6in 152.4 mm 43in 109 mm
(passage)
Discharge 3500 gpm 221 Ips 4000 gpm 252 Ips 5000 gpm 315 lps 2500 gpm 158 Ips
@ @ @ @ @ @ @ @
Volume sst o1 | 10smTon | 887 TOH [259MTOH| 8stTOH [25.9MTOH | 180 TDH | 55M TDH
(water-
rated)
Maximum 551 044 M 100 ft 305M 100 fi 30.5M 210t 64 M
W’ |TDH
Power 130 Hp 07 Kw 174 Hp 130 Kw 300 Hp 224Kw 375 Hp 280 Kw

Lttp://www imsdredge.net/products/versidredge/versidredge.htm 10/9/01
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rage £ or £

Fuel 175 gal 262 L 175 gal 662 L 220 gal 832, 400 gal 1514 L
Capacity

Height 94" 284 M 104" 3.15M 104" 3.15M 100" 3.04M
Width 8 244 M 94" 2.84M 104" 3.15M 110" 3.35M
Overall 305" 93 M 374’ 1138 M 416" 1265 M 426" 12.95M
Length

Weight 140001bs | 63s0kg | 17:0001bs | 7.710kg | 22,000is | 9.979kg | 38,000lbs | 17,237 kg
(less fuel)

Total 20500bs | 9209kg | 205001bs | 9299kg [ 30.400ibs | 13789kg | 38,000lbs | 17,237 kg
Displacement

Operating 20 in 508 mm 20in 508 mm 20 in 508 mm 32in 813 mm
Draft

Working 20 ft 6.1 M 201t 9M 22ft 6.7M 25 ft 762 M
Depth

Travel 0-100 0-30.5 M/m 0-100 0-30.5 M/m 0-100 0-30.5 0-100 0-30.5 M/m
Speed fom fpm fpm M/m fpm

http://www.imsdredge.net/products/versidredge/versidredge.htm

Site design by Am-Tek
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A4

Review of Remedial Projects with Significant Contaminated Sediment
Removal Components

1.0 Objective

The objective of this report is to briefly summarize remedial work at various domestic and
international remediation sites involving removal, handling, and disposal of contaminated
sediments. In addition to describing the removal and materials handling technologies selected for
those sites, an effort is also made herein to identify elements of each program that have relevance
to potential sediment removal operations within the Upper Hudson.

2.0 Resources

The following organizations and information sources were researched to locate relevant
information for the sites described in this document. The site survey program described herein
was initiated by reviewing a database prepared by the General Electric Corporation (GE). Upon
completion of that review, the research effort was extended to numerous other information
sources so as to obtain more current data and, as well, data on sites not covered by GE.

Agencies/Organizations/Sources

USEPA Regional Offices

International Association of Dredging Companies (IADC)
Western Dredging Association (WEDA)

Central Dredging Association (CEDA)

Michigan Department of Environmental Quality

Wisconsin Department of Natural Resources

Great Lakes National Program Office

Fox River Group

International Joint Commission -US and Canada Great Lakes 2000 Cleanup Fund
Environment Canada

Ontario Ministry of the Environment

Dredging Contractors

Ontario Center for Environmental Technology Advancement
Technical Journals

Libraries and Databases

USEPA CERCLA Database
USACE Dredging Projects Database
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GE Database
New York Public Library: Science, Industry and Business Library branch
ASFA Part 3: Aquatic Pollution and Environmental Quality abstract database
Environmental Engineering Abstracts database
Environmental Sciences and Pollution Management
Water Resources Abstracts
Applied Science and Technology Index
Carleton University and Ottawa University Libraries (Ottawa, Canada)

3.0 Findings for Domestic Sites

Table 1 provides a list of the domestic remedial projects selected for review in this report.
Also shown on the table are several of the principal characteristics of each project with a focus on
the dredging and materials handling component of the remedial work. In addition, for reference
purposes, matters such as construction phase monitoring and water treatment technologies are
also detailed.

A brief evaluation of the projects considered herein follows. The evaluation is based on
information obtained from the previously identified databases, phone conversations with USEPA
regional staff, and discussions with contractors and equipment vendors. As already stated, the
information provided for each project is focused on aspects of the work that would have
particular relevance to active remedies for the Upper Hudson.

Bayou Bonfouca, Louisiana. This was the site of a creosote works that operated from 1892 to
1970. The principal contaminants of concern were polynuclear aromatic hydrocarbons (PAHs)
and the contaminated media were soils, sediments, and groundwater. Included within the final
remedial strategy was the dredging of approximately 170,000 cubic yards of contaminated
sediment and treatment of that material by incineration. Information provided by USEPA
suggests that dredging represented less than 20% of the total cost of remediation (see Table 1 for
costs).

Of particular importance is the fact that the sediment removal work was accomplished using a
specially configured bucket excavator mounted on a barge. Computer controlled dredging
sensors allowed a 3" dredge tolerance. In addition, since the contaminated sediments were
relatively fine grained, multiple containment barriers (turbidity curtains) were employed to reduce
migration of sediments.

Black River, Ohio - The Black River discharges into Lake Erie between Cleveland and
Sandusky. US Steel operated a coking facility within the lower drainage basin that was
considered to be a major source of sediment PAH and metal contamination. Ultimately, US Steel
removed and landfilled 60,000 cubic yards of sediment at a cost of approximately $5 million.

From discussions with USEPA Region 5 it was determined that the work was largely
accomplished using mechanical dredges outfitted with water tight clamshell buckets. Apparently,
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the major difficulty encountered during the work was movement of contaminated sediments to
shoreside processing facilities. Alternative materials handling methods were tried including
rolling containers off barges using a ramp leading to shore. Ultimately it was decided to unload
barges using a shore based bucket unloader. The material handling difficulties at this site
demonstrate the importance of establishing efficient material handling procedures.

Another facet of the Black River project worth noting is that fishery impacts increased
immediately after dredging but then dramatically diminished as the full benefits of remediation
took effect. During a phone conversation with staff of USEPA Region 5 they expressed the view
that the sediment removal project is considered a success because the incidence of liver tumors in
brown bullhead continues to be low.

Cherry Farm/River Road, New York -These two adjoining sites lie along the Niagara River
shoreline, south of Grand Island Bridge. The sites were used for disposal of waste from steel
manufacturing and then operated as an industrial landfill (flyash, bottom ash, foundry sand, slag,
sludge, boiler cleaning waste, and miscellaneous debris). The targeted contaminants in river
sediments were PAHs, though samples showed elevated levels of metals and PCBs as well.

The remedial program consisted of removing approximately 50,000 cubic yards of contaminated
river sediment by means of a hydraulic cutter head dredge (the original specifications would have
permitted either mechanical or hydraulic dredging). The sediments were pumped as slurry for
several thousand feet to an on-site settling pond for final disposal. The contract documents
specified a definitive cut line to which contaminated sediment removal was to occur. The
acceptability of the work was to be determined by, among other means, a post-dredging
bathymetric survey. A 120’ x 60’ area was capped instead of being dredged due to the steep
slope of the sediments.

Commencement Bay, Washington - Sitcum Waterway, Hylebos Waterway, and Thea Foss
Waterway are three sites in Project Area 4 of this site. Sitcum Waterway, contaminated with
metals and PAHs, required dredging of 838,000 cubic yards of contaminated sediment from the
Sitcum and Blair Waterways in 1994. These sediments were used to fill a nearby waterway,
creating container storage space for the Port. The more highly contaminated sediment from the
Sitcum Waterway was placed below the groundwater table and capped with the cleaner sediment
from the Blair Waterway. Because the sediment was below groundwater, it was theorized that
the contaminants would remain bound to the sediment matrix. This eliminated costs associated
with installing liners and barriers. The dredging plan included staggered dredge cuts due to the
variable sediment contamination pattern. This reduced the volume of material dredged.

The Hylebos Waterway, contaminated with PCBs, metals, and PAHs, contains about 940,000
cubic yards of contaminated sediment. Remediation is anticipated to begin in 2001. The remedial
alternative chosen by USEPA includes dredging with a Toyo Pump (increases solids and reduces
turbidity), slurry aeration (sediment treatment technology), and disposal into slips and an upland
disposal facility. An interesting aspect of this project is USEPA’s decision to raise cleanup levels
based on potential post-dredging natural attenuation.
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Thea Foss Waterway and Wheeler Osgood Waterway contain sediments contaminated with
PAHs, organics, and metals. Current recommendations are for dredging 620,000 cubic yards and
capping 400,000 cubic yards of sediment. The dredged sediment would be placed in the St. Paul
Waterway and an upland disposal facility. A final cleanup remedy selection is expected this year
(2000).

Ford Outfall, River Raisin, Michigan - The remedial work at this location consisted of
removing about 30,000 cubic yards of PCB contaminated sediments. The bulk of the dredging
was accomplished using a Cable Arm bucket dredge. This bucket has been specifically designed
to minimize resuspension of sediments by means of overlapping side plates and other features.
After reaching shore, the dredged material was stabilized by adding about 15% cement. The
stabilized sediment was stored in dedicated cells onsite. The sediments reached a strength of 25
psi after 1-2 days of curing. A number of problems were encountered at the site requiring the
contractor to redredge several times in order to achieve final clean up goals. While many of the
features of this project are relevant to the Upper Hudson, it appears that the targeted sediments
were uniformly soft materials rendering use of the Cable Arm dredge particularly effective.
Where some debris was encountered, a conventional bucket was employed to remove that debris.
Fox River, Wisconsin, Deposit N Demonstration - Deposit N is one of 34 PCB hotspots
identified along the Fox River. It is a three-acre deposit and is situated in waters that are about 8
feet deep. The average PCB level of Deposit N is about 45 ppm and the sediments here are about
2 feet thick. The object of the demonstration project was to, among other matters, validate
dredging using hydraulic equipment. During the late 1998 work period (work was halted by
severe weather conditions), about 4,200 cubic yards of sediment were removed containing
approximately 100 pounds of PCBs. Work resumed in August of 1999 on Deposit N and
dredging of a second area, Deposit O, was initiated. The total amount removed from Deposit N
was 7,160 cubic yards and from Deposit O was 1,030 cubic yards.

Bench scale tests were performed to establish dewatering system design. The target sediment
water content corresponded to a minimum compressive strength of 0.4 tons/ft>. The dewatering
processing train produced a filter cake of 45% solids. The sediment ranged from a sandy/silt
(containing higher PCB concentrations) mix to mostly sand (containing lower PCB
concentrations). The sediment was dredged with a Morray Ultra dredge and pumped Y4 mile to
shore. Silt curtains and 80 mil HDPE barriers fastened to the river bottom were used to control
turbidity.

Relevant aspects of the Fox River situation include the project’s positive experience with
hydraulic dredging. In addition, the slurry processing train used is likely to have general
applicability wherever hydraulic dredging is being considered.

Fox River SMU 56/57 — Dredging of another PCB-contaminated area in the Fox River was
begun in 1999 and continued through 2000. About 80,000 cubic yards of contaminated sediment
were targeted for removal by a hydraulic dredging system (horizontal auger). A woven geotextile
perimeter silt curtain was used to control turbidity. The sediment slurry generated by the dredge
was discharged into a series of holding tanks and then processed by means of flocculation,
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settling, and mechanical (filter press) dewatering. The dewatered filter cake contained about 55%
solids and was carted to a state landfill (average PCB levels less than 100 ppm). The slurry
processing train has proven to be a constraint on achieving desired productivity rates. To improve
the situation, additional filter presses were added to the slurry processing system.

The turbidity barrier used on this project functioned well under typical river velocity conditions
ranging between 2 and 3 feet per second; however the barrier system experienced some damage
during a storm event when velocities approached 4.5 feet per second. Prior to dredging an area,
a trackhoe has been employed to scavenge debris; this unit also loosened the sediment to be
dredged. Over one recent period, dredging productivity averaged about 750 cubic yards per day
(August through October, 2000) though productivity was exceeding 1,000 cubic yards per day as
work progressed into October, 2000.

For those sites where the proposed remedial technology is hydraulic dredging, the Fox River
experience demonstrates the importance of establishing a technically sound design basis for the
sediment slurry processing system.

GM Central Foundry, Massena, New York - The goal of this project was removal of an 11-
acre PCB area adjacent to the GM aluminum casting facility in Massena, NY. Approximately
13,800 cubic yards of sediment (auger dredge) and rock (backhoe) were removed. The work was
accomplished within a sheet pile system when the designed double silt curtain containment system
was found to be ineffective due to highly variable current speeds and variable current direction .
Shoreline areas (less than 5’) were isolated with a port-a-dam and dry excavated. Dredged
sediment was dewatered and the resulting filtercake was stockpiled on-site for later off-site
disposal.

While over 99% of the contaminated sediment mass was removed from the St. Lawrence River at
the GM site, the clean up goal of | ppm PCBs was not met in all areas despite re-dredging efforts.
A hot spot remaining in an area where the highest pre-dredging concentrations of PCBs were
found (> 500 ppm), was isolated with a multi-layer engineered cap. The inability to reach the
clean up goal in this area is attributed to the presence of a hard till layer underneath a thin layer of
residual sediments.

Grasse River (Hot Spot), New York - This demonstration project involved removal of about
3,000 cubic yards of sediment and boulders that were contaminated with PCBs as a result of the
operation of an ALCOA facility. The cost of the project was approximately $1,670 per cubic
yard. Sediments were removed by means of an auger dredge. The presence of boulders
significantly interfered with and reduced the efficiency of removal operations. A backhoe was
used to remove boulders and some sediment was also removed by means of a diver assisted
vacuum system. Resuspension controls included silt curtains, a sheetpile wall, and oil booms.
Dewatered sediment was treated with lime and disposed in an onsite landfill.

Aspects of the Grasse River Project of interest include the fact that this was a demonstration
project to determine the viability of the selected removal and materials handling systems. In
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addition, the river conditions encountered at this location include the presence of boulders, rock
outcrops and a stepped river bottom. Alternatives for more extensive remediation of the Grasse
River are under consideration. The PRP has expressed a preference for a remedy that involves
capping by particle broadcasting instead of removal.

Housatonic River, Massachusetts - Cleanup on this river is divided in three segments: the first
¥4 mile adjacent to the GE facility (ongoing; hotspot cleanup is complete); the next 1% miles
downstream to the confluence; and the rest of the river downstream of the confluence. In 1997,
GE excavated and disposed of 5,000 cubic yards of heavily contaminated sediment (1,534 ppm
average PCB) from a 550" section of river and 170' of riverbank (the hotspot area). Sheetpile was
used to divert the flow and standard excavating equipment was used to excavate in the "dry."
Sediments were gravity-dewatered on a pad.

In October 1999, remediation of the second phase of the first ; mile cleanup began. Sheetpile
was driven in the middle of the river channel, diverting half of the river flow. Removal is being
conducted in the "dry" using conventional equipment after dewatering. Targeted sediments range
to a depth of 2.5 feet. Contamination deeper than that will be capped with a silty sand sorptive
layer and then covered by an armoring layer. Cleanup is expected to be complete in May 2001.
Two more extensive removal actions are planned for the next 1-1/2 miles of the river. Of interest
here is the dry removal strategy and the sectioning of the project into a number of individual
stages.

LTV Steel, Indiana - The LTV site is located along the south shore of Lake Michigan. LTV | ]
discharged waste oils and heavy metals; PCBs were also found in nearby Lake Michigan

sediments. USEPA determined that since the contaminated sediments did not pose a current

health or ecological problem, it would be appropriate to specify a sediment removal elevation or

depth as opposed to specifying removal requirements established by risk analyses.

Originally it had been planned to conduct removal operations by diver assisted vacuum systems in
order to minimize sediment resuspension (to protect plant intake water quality). Production rates
with the diver assisted systems proved very low; the next approach was to use a suction dredge
which tended to clog with debris. Finally, a cutterhead/suction unit was installed and the work
was able to proceed largely uninterrupted by debris. Silt curtains and floating booms were used
to control turbidity.

There are several relevant aspects of the LTV project. These include the fact that the USEPA
specified a cut limit for the removal work since health and ecological risks were not considered
significant. Also, the success with the cutter head could be relevant to other contaminated
sediment sites.

Manistique River, Michigan - The Manistique River, located in Michigan’s Upper Peninsula,
flows generally south into Lake Michigan at the town of Manistique. The area of concern is the
last 1.7 miles of river from a dam to Manistique Harbor. USEPA’s original strategy was to cap
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the PCB-contaminated sediments. However, based on the results of a small-scale demonstration
project (1995), the Agency changed from capping to dredging. The Agency was of the view that
13,000 to 14,000 pounds of PCBs could be removed, leaving behind between 140 and 700
pounds of contaminant. USEPA also determined that sediment resuspension could be adequately
controlled by means of silt barriers. Residual sediments with PCB levels greater than 10 ppm
would be capped with sand. It was expected that the river would eventually be fully restored as a
result of the removal.

During 1995 about 10,000 cubic yards of material were dredged from the North Bay area. Most
of the material went to a non-TSCA landfill but about 3% was shipped by rail to TSCA facility in
Utah. A cofferdam and silt barriers were installed to contain suspended sediments during
dredging. USEPA and the PRPs worked closely and successfully to accomplish the project.

In May 1997, an agreement was reached to remove about 120,000 cubic yards (18,000 pounds of
PCB) of sediment from the river. The project was expected to take about 5 years and the PRPs
would be absolved from further responsibility. The PRPs would pay a cost equivalent to that for
capping the sediments. PCB concentrations were estimated to be in the range of hundreds of
parts per million with the highest concentration being 2,510 ppm. About 105 pounds of PCB
were estimated to be discharged to Lake Michigan each year and greater loss was expected to
occur during severe storms. Sport fish were being impacted by PCB contamination.

The recommendation to dredge was controversial with the PRPs and the local community.
USEPA was recommending, in part, that the dredged material be disposed in a {ocal landfill. The
opposition was partly based on concern over sediment resuspension during dredging. Opponents
recommended capping. However, once USEPA conducted their 1995 dredging demonstration
successfully, the community and PRPs supported the dredging alterative. One factor that
influenced the support was USEPA’s use of diver assisted dredging techniques for removal. In
addition, by separating the dredged material into a large volume non-TSCA fraction and a small
volume TSCA fraction, the disposal issue was largely resolved. Thus USEPA proposed a total
dredging remedy for which the PRPs agreed to pay $6.4 million. USEPA anticipated completing
the Manistique project in 2000.

The 1995 dredging was accomplished by dive teams using vacuum removal methods. In addition,
a small auger dredge supplemented the work of the dive teams. Further work (post 1995) was
accomplished by means of a hydraulic cutterhead which was ultimately fitted with twin suction
pumps. It has been reported that 62,000 cubic yards of bottom materials were removed in 1997
and 31,000 cubic yards in 1998 and that between 28% to 47% of dewatered materials (post 1995)
were disposed in a TSCA landfill. Based on phone conversations with USEPA regional staff; it
was determined that the hydraulic dredge discharged to a hopper barge which then proceeded to a
pump out station.

Several aspects of the Manistique situation are potentially relevant to other sites. USEPA
conducted a demonstration project that gained acceptance for large-scale removal of
contaminated sediments. In addition, the combination of dredging and water transport
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technologies (hydraulic dredge discharging to hopper barge) selected for Manistique is an
interesting though infrequently used concept. Finally, the use of hydrocyclones to separate
dredged materials into cleaner and more contaminated fractions can reduce overall project costs
by increasing management options and thereby decreasing disposal costs.

New Bedford Harbor, MA (Hot Spots) - This port city, about 55 miles south of Boston,
experienced industrial discharges of PCBs. USEPA originally divided the site into three units
with the first unit comprised of those locations on the west side of the Acushnet River estuary
where PCB levels in sediments exceeded 4,000 ppm (hot spots). With assistance from the Corps
of Engineers, a pilot project was conducted to establish the preferred dredging technology for
sediment removal (technologies were cutterhead, horizontal auger, and match box dredges). The
cutterhead dredge, constrained by site specific operating procedures to limit sediment
resuspension, was selected as the preferred technology.

Hot spot sediments were originally to be incinerated. However, community and congressional
opposition led USEPA to store the sediments in a shoreline confined disposal facility until a
permanent disposal solution could be found. In December 1999, USEPA announced that the
dredged material removed from the hot spots would be stabilized and shipped by truck to a
remote off-site landfill (14,000 cubic vards).

On October 1, 1998, the USEPA announced its decision for the rest of the New Bedford site.

The decision calls for dredging approximately 500,000 cubic yards of sediment. In New

Bedford’s upper harbor, sediments above 10 ppm PCB will be removed while in its lower harbor

sediments above 50 ppm PCB will be removed. In addition, certain popular though contaminated N
shoreline areas will also undergo soil/sediment removal. All dredged material will be discharged

into one of four shoreline confined disposal facilities for final disposal. Entrained water will be

decanted, treated and discharged back to the harbor. A cap, possibly of navigational dredged

material, will be placed over the contaminated sediments and the confined disposal facilities (44

acres) will ultimately support recreational activity.

The design is complete for one of the CDF cells which will probably be built during Spring 2001.
Dredging is expected to commence in 2002. A pilot project was conducted in August 2000
wherein a European technology, the horizontal profiling bucket fitted to a hydraulic excavator,
was tested. The bucket was designed to be fully enclosing and could take a wide, shallow cut of
sediment. The excavator and bucket position was established by an onboard digital geographic
positioning system coupled to additional electronic components that enabled relatively precise
control and monitoring of system operation. A somewhat unique aspect of this demonstration
was that while removal was by mechanical methods, the sediments were re-slurried and pumped a
short distance to shoreside ponds or cells. The objective was to avoid handling the large quantity
of water that would be generated by hydraulic dredging operations.

As already suggested, several aspects of the New Bedford situation are of interest. Among these
is the recent demonstration of the horizontal profiler which, in concept, will allow productive
mechanical dredging to occur even where relatively shallow cuts are being taken. Additionally,
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the novel approach of coupling mechanical removal operations with slurry transport may have
some application to other remedial work. Finally, USEPA’s decision not to incinerate sediments
but rather stabilize and ship them to an remote off-site disposal facility may be of relevance to the
Upper Hudson site.

Ottawa River, Ohio - The Unnamed Tributary was historically an oxbow in the main channel of
the Ottawa River that has since been re-channelized. PCB concentrations in Unnamed Tributary
sediment were reported as high as 74,000 ppm. The Tributary was isolated with a sheetpile
cofferdam and excavated in the dry. The soft silty sediments were stored on a staging pad for
gravity dewatering and then combined with 8-10% Pozzament for transport to offsite landfills.

The City of Toledo is conducting 9 sediment capping demonstration project on a 2.5 acre portion
of the Ottawa River. The river has elevated levels of PCBs, PAHs and various metals in the
project area. Three sediment caps of different design were installed along a 2.5 acre section of the
River. The principal component of each design is AquaBlok™, a composite aggregate comprised
of a solid dense core surrounded by a clay mineral-based (bentonite-rich) coating fixed to the core
with polymers. The material hydrates and forms a cohesive, low-permeability, erosion-resistant
barrier. Various installation techniques were also demonstrated in this project: using a barge-
based telescoping conveyor; using a helicopter; and from shore using a dragline. Post-capping
survey data indicated that good spatial coverage was achieved. A benthic invertebrate organism
study was conducted last summer and this summer to determine if organisms colonized the
encapsulated areas. Depending on the results of this study, this procedure could be applicable to
other riverine projects using capping as part or all of their remediation.

QOutboard Marine, Waukegan, Illinois - This site is on the west shore of LL.ake Michigan. A
marine products manufacturer discharged PCB-laden hydraulic fluids into the harbor. There were
an estimated 700,000 pounds of PCB on-site and 300,000 pounds in Waukegan Harbor.
Navigational dredging within the Harbor had been severely hampered by the presence of highly
contaminated sediments, USEPA’s 1989 ROD called for isolation from the general harbor of the
most contaminated Outboard Marine slip (Slip No. 3) and removing and treating those sediments
with PCBs in excess of 500 ppm. Less contaminated harbor sediments were to be dredged and
placed into the isolated Slip No. 3 containment structure, which would ultimately be capped.

About 27,000 cubic yards of sediment were removed from the harbor by means of a hydraulic
dredge. Bottom-anchored silt curtains were used to control resuspension. Approximately 23,000
cubic yards of sediments were removed from the isolated slip and processed by thermal
desorption. Harbor sediments were then placed into the isolated slip after it had been partially
dredged and capped with clean sand. USEPA's target for the harbor cleanup was removal,
containment, and treatment of contaminated sediments down to 50 ppm PCB. This target was
derived from a site-specific modeling analysis which showed that below a 50 ppm residual
sediment level, little additional PCBs would be discharged to the Lake. USEPA estimates that
about 900 kg of PCBs remained in harbor sediments after the cleanup. Since these residual
sediments are potentially resuspended by navigational activity, a further effort is underway to
resolve the problem.

9 YEC/TAMS



The contract documents for the harbor dredging specified that removal be accomplished to a
stated elevation or to a designated soil type. This approach was expected to achieve the less than
50 ppm target. It is also reported that harbor bottom samples taken in 1996 showed PCB levels
less than the targeted level of 50 ppm but also indicate the presence of heavy metals which were
not considered in the ROD. Of potential relevance to the Upper Hudson situation is that the
project’s contract documents specified detailed removal requirements in terms of elevations and
residual soil type. In addition, functioning of the hydraulic dredge appeared satisfactory.

Additional dredging funded by the City of Waukegan and the Army Corps of Engineers is planned
for 2002. The goal is to remove PCB contamination and restore adequate navigation depths for
commercial shipping.

Reynolds Metals Company, New York — Sediments in the St. Lawrence River adjacent to the
Reynolds facility have been contaminated with PCBs, aluminum, furans and PAHs due to
discharges from four permitted outfalls. EPA’s plan of action consists of dredging approximately
77,600 cubic yards of contaminated sediment. Sediment with PCB levels below 50 ppm will be
disposed onsite: sediment with PCB levels between 50 and 500 ppm will be shipped offsite for
disposal in an approved landfill. Sediment with PCB levels above 500 ppm will be sent to an
offsite facility for treatment.

In the Final Dredging Program Work Plan (February 2000), the removal equipment chosen is the
Cable Arm Environmental Bucket, a closed bucket clamshell. This removes sediment at high
solids content in precise increments while minimizing resuspension. A cantilevered steel sheet pile
system will be used to enclose the dredging area; then an internal silt curtain will separate a non-
contaminated area from the actual work zone. Dewatering will be by gravity drainage with
solidification as needed. Water treatment will be conducted onsite with discharge to the St.
Lawrence River.

Saginaw River/Bay, Michigan - The Saginaw River/Bay is one of the 43 Great Lakes Areas of
Concern. Dredging of 345,000 cubic yards of PCB-contaminated sediment from 5 hot spots in
the lower Saginaw River began the week of April, 2000. The goal is removal of about 90% of the
PCBs in the river and bay and is expected to be completed in November 2000. 160,000 cubic
yards has been dredged so far. A Cable Arm bucket is being used to minimize turbidity. A
convention clamshell is utilized when wood debris is encountered. Turbidity monitoring and air
monitoring are being conducted; to date no particular problems have been reported. The removed
sediment is transported by barge to an approved disposal facility with no further treatment.

Sheboygan River/Harbor, Wisconsin - About 14 miles of the Sheboygan River sediments
became contaminated when soils, used to construct a flood protection dike, eroded. The soils had
been contaminated with PCBs by historical industrial activities. Afier conducting a RI/FS, the
PRP proposed and implemented a pilot program to remove certain sediment deposits (4,000 cubic
yards) closest to their facility and to armor additional nearby deposits. The removal was
accomplished using a sealed clamshell and a backhoe. The armoring consisted of placing a
geotextile fabric over the deposit, covering this with one foot of gravel, and then placing a second
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geotextile over the gravel. The top fabric was anchored with gabions and then covered with rip-
rap.

In-river testing was conducted both before and after the pilot remedial work. Results of the
program were inconclusive with some parameters improving somewhat (sediment loads) and
others showing little observable trend (fish levels). Approximately four years afier remedial work
was completed observations were also made of the physical condition of the armoring systems.
Armoring along the banks appeared stable. Armoring systems within the river experienced loss of
rip-rap and gravel in some cases. It was concluded by Wisconsin Department of Natural
Resources that the condition of in-river armoring systems was difficult to ascertain and that their
overall performance and longevity raised numerous questions.

USEPA issued its FS for the overall river PCB contamination problem in 1998. A record of
decision was signed on May 12, 2000, which calls for the removal of about 21,000 cubic yards of
sediment from the Upper River and 53,000 cubic yards from the Inner Harbor. The Agency,
using health and ecological risk methods, determined that the selected alternative should remove
sufficient river sediment to provide a residual sediment PCB level of | ppm after 30 years. A
dredging technology has not yet been selected for removal of river sediments. However, USEPA
anticipates using a clamshell dredge for removal work and then stabilizing the sediments before
they are hauled to final disposal.

An aspect of the Sheboygan situation of relevance is the effort by the PRP to armor in-river
sediments. Wisconsin DNR has expressed reservations over the effectiveness of the pilot program
and has requested considerably more information before they would give further consideration to
this technology. Observed damage to the armoring system and continued water column PCB
levels were factors in WDNR'’s negative assessment.

United Heckathorn, San Francisco Bay - This site supported a number of different chemical
operations that discharged residuals to nearby Lauritzen Canal, which is within Richmond Harbor
adjacent to the Bay. Sediments in the canal were found to have elevated levels of DDT and
dieldrin, among other contaminants. In 1990 USEPA issued an order requiring immediate
removal of 2,500 cubic yards of contaminated soil; in 1994 USEPA recommended dredging of the
Canal’s contaminated marine sediments.

Canal dredging was accomplished using an enclosed bucket (smoothed edge clamshell) to
minimize resuspension. Silt curtains were deployed at the ends of the canal to contain material
that may have become waterborne. Ultimately the marine sediments were shipped to remote
landfills in Arizona and Utah. Problems encountered during remedial work included debris
fouling of sediment processing facilities, inefficient rail operations and public opposition to the
Arizona landfill site. Several of these matters may be relevant to an Upper Hudson remedy.

Willow Run Creek, Michigan - This site consists of a series of lagoons and ponds that stored
PCB-contaminated sludges from various industrial facilities. The cleanup plan consisted of
isolating the lagoons from the nearby stream, dewatering the lagoons and then stabilizing the
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sludges. The stabilized sludge was excavated and disposed at a nearby landfill. Ultimately, over
300,000 cubic yards of sludge/sediment was removed at a cost exceeding $50 million. Isolation
of the lagoons was accomplished with thousands of feet of sheet pile and excavation of stabilized
material was by means of a pontoon/tracked excavator.

Several aspects of this project may be of interest. The concept of in-situ stabilization appears
unique to the Willow Run site. However, the approach may have some applicability to deposits
that lay in back bays and secondary channels. In addition, use of sheet piling to isolate a work
area may be a viable strategy for particular contaminated sites.

4.0  Findings for International Sites

It was determined from the database research and phone conversations with Environment
Canada’s regional representatives that a number of environmentally oriented Canadian dredging
projects have occurred in the Great Lakes Basin. Environment Canada’s Remediation
Technologies Program has produced both pilot and full-scale dredging projects that have had their
environmental performance fully evaluated. Summaries of several Canadian and European
projects are presented below and in Table 2.

Welland River, Ontario

The Welland River Reef remediation project was selected for funding under Environment
Canada’s Great Lakes 2000 Cleanup Fund. It was a full-scale demonstration intended to show
that contaminated sediments could be removed from a riverine environment, using innovative
dredging techniques, without contaminating downstream areas. The full-scale program (1995)
was preceded by a pilot scale effort (1991) to demonstrate the viability of dredging and treatment
technologies.

The project consisted of removing two contaminated sediment deposits (about 11,000 cubic
yards) that had accumulated in the Welland River near two sewer outfalls. An Amphibex dredge
(a combination mechanical/hydraulic suction machine) removed about 75 percent of the material
and a long-reach backhoe (land-based) accomplished the remainder of the work. The
contaminated deposits consisted of industrial mill scale (granular metallic particles) and solvent
extractable contaminants (oil and grease). The width of the river varied from 40 to 60 yards and
depths were relatively shallow.

The Amphibex dredge was fitted with a pump bucket on its backhoe-style arm. Configured in this
manner, the dredge was able to remove both river sediments and floodplain materials, which
consisted of root mass and stalks from aquatic vegetation. The machine’s backhoe feature
enabled removal of larger debris. The unit’s overall production rate was estimated at about 27
cubic yards per hour (productivity greater on fine-grained materials than on coarse materials).
Dredging was accomplished within a geotextile curtain to control the movement of resuspended
materials. Use of the curtain was considered to be particularly necessary when fine-grained
materials were being handled. The Amphibex equipment experienced some difficulty in
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maintaining the planned removal rate due to debris and the high specific gravity of mill scale. The
long-reach backhoe was used to improve overall project productivity.

This project demonstrates the use of an amphibious excavator in a riverine environment. One
factor leading to selection of the excavator was its ability to access the Welland River by walking
into the river using its spuds, backhoe bucket, and stabilizers. This feature has applicability to
areas where contaminated sediments have deposited in shallow shoreline areas or secondary
channels. The relatively low productivity of the unit may pose a problem in some instances.

Northern Wood Preservers, Thunder Bay Harbor, Ontario

This site is situated along the Thunder Bay waterfront adjacent to Lake Superior and is the
location of a plant that produces, among other items, creosoted wood products. The facility is
situated on a solid core pier extending about 300 meters into the harbor. The harbor bottom in
the immediate pier vicinity was contaminated with PAHs, dioxins, furans, and other industrial
chemicals. Environment Canada developed a plan that consisted of, among other matters,
removing acutely toxic sediments and enclosing the pier so as to limit further leaching of
contaminants into the harbor.

In the process of developing a remedial strategy Environment Canada reviewed various dredging
technologies including the Mudcat horizontal auger, Cable Arm bucket, Pneuma dredge and the
Amphibex excavator. The agency yards concluded that either the Cable Arm or Amphibex system
would be preferred for this site. Based on information currently available it appears that the Cable
Arm was actually selected for sediment removal because it avoids the need to handle and process
the dredged material in slurry form.

The same factors that came into play at this site may at other contaminated sediment sites.
Sediment removal by hydraulic methods will involve handling a slurry containing somewhere
between 10% and 20% solids. Considerable processing would be needed before the slurried
sediments can be finally disposed. On the other hand, use of mechanical methods to remove
sediments will involve setting up one or more transfer facility operations.

Collingwood Harbor, Georgian Bay, Ontario

This site is situated at the south end of Georgian Bay, which is an embayment of Lake Huron.
Historic ship building and repair activities resulted in some sediments within the harbor having
high levels of metals, PCBs and other constituents. The maximum depth of the harbor is 21 ft.
Environment Canada selected this site for demonstration of the Pneuma Pump technology.

During the demonstration project about 2000 cubic yards of sediments were removed from a
shipyard slip. Ship repair debris within the slip caused numerous and lengthy down times for the
Pneuma system. After the slip demonstration project, the Pneuma dredge was used on a larger
scale cleanup of the harbor (11,000 cubic yards in 1993) and also supplied borrow material for
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construction of a landfill cap. Apparently, Environment Canada views the Pneuma system as
having operated successfully under the conditions present in Collingwood Harbor.

Hamilton Harbor, Toronto Harbor, Pickering NGS, Ontario

Demonstration of the Cable Arm clamshell bucket occurred at Hamilton and Toronto Harbors
under the Environment Canada Remedial Technologies Program. Dredging at the Pickering
Nuclear Generating Station (NGS) was a commercial application of the technology. The
demonstration began in 1991 at Hamilton and commercial application occurred in 1993.

The first Hamilton Harbor demonstration had the goal of demonstrating both the Cable Arm
system and obtaining about 10 cubic yards of contaminated sediment for use in a treatability
study. The bucket used here was open and sediment spillage was observed from the bucket top.
The concept of an enclosed bucket was, in part, derived from this demonstration.

For the next demonstration at Toronto Harbor, Cable Arm enclosed their bucket and also
incorporated vents and rubber seals to improve performance. About 275 cubic yards of
contaminated sediment were removed during this demonstration with approximately 49% solids
content. A production rate of 17 cycles per hour was attained in about 27 feet of water.

Based on this demonstration, further modifications were made to the bucket. These modifications
included additional seals, use of inner side plates, and epoxy coating of the bucket. The changes
were demonstrated in a second Hamilton Harbor demonstration which involved removal of about
170 cubic yards of contaminated sediment. Based on results of the second Hamilton program, the
Cable Arm system was selected for dredging at the Pickering complex. Based on the Canadian
demonstration projects, it appears that considerable effort has gone into designing features into
the Cable Arm bucket that reduce sediment resuspension during removal operations. In addition,
effort has been made to increase dredging productivity when this system is used. Based on the
Canadian evaluation, the Cable Arm system has been selected for removal work at several US
remedial sites.

Severn Sound, Georgian Bay, Ontario

Severn Sound is composed of a group of bays in the southeastern portion of Georgian Bay on
Lake Huron. In 1993 an unusual meteorological condition exposed a portion of the Bay’s
shoreline showing a large accumulation of debris from wood products manufacturing including
logs, slabs and sawdust. In 1994 a cleanup program was implemented that resulted in removal of
about 4400 cubic yards of wood wastes. Approximately 90 percent of the work was
accomplished using a grapple with the remainder of the material removed by a Visor Grab dredge.

The Visor Grab unit operated for about 14 hours with a production rate of about 30 cubic yards
per hour. Debris not removed by the grapple routinely prevented the Visor bucket from fully
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sealing. However, it was observed that little of the fine material resuspended during removal
operations migrated outside the confined work area (enclosed by silt curtain). Environment
Canada concluded that the Visor unit has the potential to remediate contaminated sites if some
minor modifications were made to the equipment.

Lake Jarnsjon, Sweden

The Eman River in southeastern Sweden is about 140 miles long and has a mean average
discharge at the Baltic Sea of about 900 cubic feet per second. Approximately 400 kg of PCBs
accumulated in Lake Jarnsjon (area of about 60 acres with typical depths of 4 to 6 feet) as a result
of paper manufacturing in the Eman watershed. The continuing discharge of PCBs from lake
sediments was expected to cause ecological problems in the river until at least the year 2060. The
contaminated sediments were described as soft organic sediments (partly decomposed fibers) with
a mineral silty content.

Two factors controlled the selection of sediment removal technology: required low resuspension
of sediments during dredging and low water content to reduce slurry volume. Dredging was
carried out using a suction dredge with a specially designed auger head. An unusual feature of the
auger is that it was designed to oscillate from right to left in front of the dredge. Also, in order to
reduce resuspension, a cap of steel plates was installed over the auger head. The dredge was
equipped with a positioning system that provided a vertical accuracy of 10 ¢m and a horizontal
accuracy of 5 cm. This equipment functioned best when soft sediments were being removed. A
mechanical dredge was used when denser materials were encountered. Ultimately, about 170,000
cubic yards of material were removed containing about 394 kg of PCB.

Prior to sediment removal it was estimated that by using a hydraulic dredge a spillage rate of 1
percent or less could be achieved. In order to further control the spread of resuspended
sediments, removal of the most-contaminated material was planned to occur within a geotextile
screen. Also, dredging was halted during the most ecologically sensitive time of the year. In
general, PCB concentrations recorded in the river during dredging were considered to be no
higher than those recorded prior to remediation. However, higher suspended sediment loads were
observed leaving the lake when mechanical dredging occurred outside the protective screen.

One of the important factors related to this project is the extensive modeling that occurred prior
to initiating the work (mathematical and physical modeling). In addition, great effort was
expended monitoring the river and lake (PCBs, TSS, flows, temperature, etc.,) during the removal
program so that a full evaluation of the program’s success could be made.

Port of Hamburg, Germany

This German port is situated near the mouth of the Elbe River, which is approximately 700 miles
long. In order to maintain port operations about 2 million cubic yards of sediment must be
dredged each year. Due to the highly industrialized nature of the Elbe watershed, harbor
sediments exhibit high levels of contaminants, particularly heavy metals. Historically, disposal of
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dredged material had been in polders but as the contamination problem began to be understood,
an alternative dredged material management strategy was adopted by the Port.

The basis of the strategy developed for Hamburg is that contaminants are fixed to fine grained
sediments and, therefore, the coarse grained fraction (sand) can be regarded as clean. As a result,
sand can be usefully separated from the silty fraction and the silt disposed in a confined disposal
facility. In order to implement this strategy a processing facility was built ($80 million) and began
operation in 1993. This facility screens out coarse fragments and debris and then separates the
sand fraction from the dredge material by means of hydro-cyclones and classifiers. Silts are
thickened and then dewatered by means of belt and filter presses. Ultimately, the incoming
dredged material is separated into approximately equal fractions sand and silt by weight.

The viability of handling sediments found in Hamburg Harbor (and also in Rotterdam and
Amsterdam, Netherlands) depends on several factors. It would be necessary for the contaminants
to be principally bound to fine grained materials. In addition, it would also be necessary to find
that in the process of removing the fine grained sediments a substantial fraction of coarse grain
material would also be removed. The coarse fraction could then be separated and handled as a
relatively clean by-product.

Ketelmeer, Netherlands

- This is a large-scale Dutch remedial project occurring in an embayment of Ijsselmeer at a point

where the River ljssel discharges into a lake. The River Ijssel is essentially a component of the

Rhine River delta that encompasses much of Holland. Sediments here, laden with metal and e
organic contaminants, were creating significant ecological and public concern. The strategy

executed involved the removal of the contaminated sediments and placement into a secure

impoundment in the center of the lake.

The removal work was conducted by means of large backhoes with onboard computer positioning
systems directing the actual dredging. The project was vast in scale and involved as many as ten
dredging machines operating simultaneously to both create the storage impoundment (actually an
island with an enclosing berm or dike) and remove contaminated sediments from the lake bottom.
At the impoundment, dredged material was moved by a conveyor system from barges to the
permanent storage area.

There are several aspects of the Ketelmeer project of importance. The scale of remedial work
here is substantial. The use of backhoes may have applicability to a wide range of sediment types.
Obtaining information on the perormance of these machines (particulalrly in terms of sediment
resuspension rates and precision of removal operations) would be of considerable value for
remedial work in general. The use of conveyors to move silty dredged material from barges to

the impoundment island appears to be a novel technique for handling fresh sediments. Finally,
given the large number of dredges and materials handling techniques being employed at this site,
there is every reason to believe that much useful information could be obtained for application to
remedial work in the US.
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Hudson River PCB Reassessment Feasibility Study

Domestic Remedial Projects Using Sediment Removal Technologies

Summary Charateristics - Table 1

Contaminant Dredging Goal

Dredging Duration
and Volume

Dredging Method and Basis

Sediment Resuspension
Control/Barrier during Dredging

Dredging Cost/
Project Cost

Monitoring During and After Dredging

Material Handling snd Disposal

Water Treatment
and Volumne

Slte-Specitic Ditficuities

Bayou Bonfouca

PAHs (crecsote) Remove * 15 months (9 * Mechanical dredge with 5 2 cy * 5 layers of sit curtans. 2 near the  |* 3217 mimon. [+ Awr - Continuous real time air monitoring m | Transfer from dredge to barge- " 500 gpm WWTP. |* Rocks, debrs, logs prevert bucket

sediments > |nrs/day. 5 d/wk) bucket dredge anct 3 in succession away from [$125/cy work zone mounted slurry processing unit Watar to a clanfwer [closure.

1 300 ppm * 169.000 cy “ Fitted with sensors & controls to |the dredge. " 5,000 |dredging “ Water - No water monitoring done in river (SPU). pumped via an 18-inch then through " Oil slick on water during dreaging.

PAHS achieva 3-inch aredging tolerance. {feet of shestpiling for bank support "3115 mllion during dredging pipetine from SPU to a 2 S-acre bioreactor/GAC

total * Post dredging removed targeted sediment |onsite retention pond * 171 million
to predetermined depths * Dewatered and Incinerated gallons

Black River
Metais: PAHs Remove 5§ morths * Cutter head and clamshell None “ Cost for * Air - No monitoring * Dredges dischargad into rolloff * Dedicated * Project delayed pending identdying

sechiments to | 60.000 cy * Operstions switched betwsen dredgmg not * Water - Samples obtained from upstream  (boxes either on barges or on shore. |wastewater disposal site

natural il machanical and hydraulic systems. available. and downstream sampling points prior to * Permanent disposal Into a project- |treatment facility at|” Changed dredges to meet site conditions

layer " Totalcost $ 5 |dredging and for two waeks after dredging. specific landfill located about one fandfil; treated

million * Post dredging soundings were used to Fiver mile from work area water discharged
evaluate dredging results 0 the river
* Volume not
available

Cherry Farm
* PCBs - on-sie <20 ppm or  |* 6 months, 12 Cutterhead dredge was chosen Silt curtans were placed aiong waed |3 2 2 million " Air - Periodscally near onsite disposal pond |* Sechment pumped via 5,000 ft * No water * Sediments were more consolidated than
sediments <50 opm PAH |hrs/day 6 days/wk |because sediment was too beds to mimimize impact of dredging [$ 50/cy tota! during placement of sediments pipeline from dredge to on-site 2. treatment, polymaer|originaily anticipated and required
* PAHs and metals |depending on |* 50.000 cy consolidatea for clamshell on the beds (except for * Water - Real tme turbidity monitors were acra disposal pond adaition and replacemant of the origmal cutting head.
Nisgara River dredging dredging. disposal) located downstream of dredging operations * Pond Capped gravity settling
seciments. depth * Post dredging sediment removal completed

to predetermined removal elevations.

Commencement Bay, Hylebos Waterway

PCBs, PAHs. metals|* 450 ppb
PCB after
cleanup

* 300 ppo
PCB after year
10

* Work has not
commenced

" small removal action area going
to use Toyo pump (smaller siurry
ratios) for loose/non-debris
material In combination with a
mechanical dredge for
consoligatad/debris areas

not available

not available

not avallable

not avallable

not avallaibie

not available




Hudson River PCB Reassessment Feasibility Study

Domestic Remedlal Projects Using Sediment Removal Technologles

Summary Charateristics - Table 1

Contaminant Dredging Goal

Dredging Duration
and Valume

Oredging Methad and Basis

Sediment Resuspension
Control/Barrier during Dredging

Dredging Coxt/
Project Cost

Monitoring Ducing end After Dradging

Material Handling and Disposal

Water Treatment
and Volume

Site-Specitic Difficutties

Commencement Bay - Sitcum Waterway

Metals PAHS * Two feet
below
contaminated

sediments, or

* 11 months. 6
days/week, 24
hrs/day

* 283 mulon ¢y,

® Varigus hydraulic and mechanical
dredges

" Size dictated by work area {open
water versus intarpier zone)

* Not used a(-o!ecge site

* aredge and

piace 32 5 per

cy
* gredge

* Arr - none

* Water - DO turoidity ana temperature
monittored 3 Limes per day at work and
disposal areas Results did not exceed

* Segimertts disposed n SubTQuoous
containment by filling existing canal

* Canal bermed and sedimants
discharged to cell either hydrauhcally|

“Overflow from
comainmant cell to
waterway

Nreaging Udally mfluenced  Thus. two foot

overdredging allowarnce

to native clay

per day, 5 days per
week)
* 28.500 cy

- Clamshell bucket was chosen ta
minimIZe resuspenson and water
volume 1o be trgated

walter-side costs

not excesded

* Post-dredging. At completron of redredging.
3 of 7 sub-areas exhibited somewhat greater
than 10 ppm PCBs

'

|
I

Wet sedimants unloaded from barge.
truck hauled to processing site.
stabilized. and disposed

ana sand filters
*1041.000 gallons

" To inctuding 2 4 mition |* Hyarauhic aredging principally ‘al:‘undnr plers  campliance levels Clevated zinc levels wers  |or from scow
ravigational  [cy from Blair and seiected bacause of sandy L825 percy "nvsasured but did not sl dredqing * Llean sediments used as cap
depth () 425 munon ¢y sediments i | ® Sie of future marine termmat
from Sitcum i faciitry
)
Waterway ‘ .
Ford Qutfall —
PLBs 10 ppm PLBs |* Approx 51 days 1”4 cyand b cy Cable Arm bucket. |3.000! [ cf silt curtain incluging an |$10 muliion * Air - Performed (ne getails) * Dredge dumped contaminatea T* inciined piate * Redredging required due to suspended
o sechment  lover 3 morths for Supplemented Ly conventional outer CuMaIN and an Ihner curtain ftorad) * Water - Water cotumn monitoning for PCBs  |sediments imito a thres compartment |clarifier. bag fitars, | sediment settiing and drsturbance to sit
removal down |dreaging (8 hours clamshell for debris around tne dredqing area 362 per cy - during first week of dredging  Action levels  [scow. ‘lactivated carbon.  [curtain and bottom Conditions by passing

freightar

Fox River - (Deposit N/Q)

Mainly PCBs
{1242). metals
{mercury} 1o a
lessar extent

Remove
sediments to
an undgerlying
hard-pan base

* Nov-Dec 1998
*Aug-Oct 1999
*Det Nov 1499

7160 ¢y from
Depost N
1.030 cy from
Deposnt O

" Hydraulic dreoging  Eight-inch
diameter hydraulic aredge with a
swinging laader configuratign

“ Dredge selection was based on
comrcllmg sadiment resuspension

*Turbidity barriers 80 mit HOPE
fastened to the bottom and cornected
ta the shorehine arourd perimeter of
deposit

*2 deflection parriers of 80 mil HPE
and a sit cuntain

$525/cy (total

cost)

{'M 3 mihon

* Air particulate standard met

* Water 6 turDudity meters in tha river
lgereraung hourly data

“ Post dredging 97 pounds removed. 16 of 19
post-dredging samples exhibited PCE
concenrations greater than 2 ppm

“ Caged fish data showed nc elevated PCB
:levels

" Dredged matera! pumped to on-
shore processing, shaker screen and
hydrocyclones remove + 200 sieve
material. sediment siurry to fiiter
presses

* 4,812 tons to fandfill (<50 ppm
PCBs).1.658 tons to Wayne Disposal
Facity (>50 ppm PCB)

* Fikrate from
presses to bag
{ilters. sand fikers
and carbon
absorbers. Effluant
limie 1 2 ppb PC8B
* 300.000 to
600.000 gpd

Contractor was not abie to achieve full
dredging capacity due to insufficient

sediment dewatening capacty

Fox River - (SMU 56/57)

Mainty PCBs <1 ppm PCBs
(1242). metals or <10 ppm
(mercury); PAHS to |with €' sand

8 lesser extent. cover

* Aug-Dec 1999
30.000 cy

“Fall 2000 (69 days)
50.000 cy

“Hydraulic {cutterhead tnen auger}
drecging

Woven geotextile perimeteer silt
curtain

cost }

T59M (1999 total

* Air - PCBs at 25 stations

“Water- Moastoring upstream and downstream
before and during dredging for TSS, TOC. DOC
and turbidity

Sediments are pipad to settling
bastn, receiva polymer addition, filter
press and trucked to offsite waste
disposat facilties

Sana. cloth and
carbon filters (total
volume unknown)

* Lower solids content than anticipated led
to undertndding by Contractor {1999)
“Dredging passes contained some furrows
and final dredging elévations not atways
achieved (1999)

a—




Hudson River PCB Reassessment Feasibility Study

Domestic Remedial Projects Using Sediment Removal Technologles

Summary Charateristics - Table 1

Contaminant Dredging Gosl

Dredging Durstion
and Volume

Dredging Method and Basis

Sediment Resuspension
Control/Barrier during Dredging

Dredging Cost/
Project Cost

Monitoring During and After Dredging

Materlat Handling and Disposal

Water Treatment
and Volume

Site-Specific Difflcuities

GM Central Foundry (Massena)

* 6§ montns for

hazard

PCBs Remove >85% [ Hydraulic (auger} dreaging * Shestpiie 1solated removal area from|* Cost of * Arr - Particulates/NIQSH 5503 {PCB8s) * Bouiders/debris loaded o * Residual water * Rocks requiring removal in advance of
of dredging. 2 stfts * Sediments and rock réemoved rivar. dredging periocically elevated PCB levels unlined 20 cy rolloff on barge. treated via mixed- |dredging.
contarminated |per day. S days per |using 2 barge-mounted backhoe * Internal silt curtains 1solate areas unavailable ° Water - Monitoring for turbidity. 7SS, and * Sed)ments pumped to onshore mads filters, " initis! contractor attempted silt curtas.
sedimant test |week >500 ppm PCBs * $7 mitlion PCBs. processing facilities cartridge filters, sheat piling proved succassful
to determimna if {* 13,800 cy: * Shoreline sedimants excavated 'In | (ongong) * Post dredging cieanup level of 1 ppm PCBs granular activated
<t ppm PCBs|” {10.200 cy to be tne-dry” using Portadam and backhoe. not achieved In some areas carbon: discharged
resigual remediated) “ Data appear to indicate a general downwarg o river.
achieved trend in spottail shiner PCE concertrations. * 43 million

galions

Grasse River, Project 1

PCBs Pilot study to |* 3 5 months. * Hydraulic (auger) dredge Three silt curtains (outer, inner $1.620/¢cy " Air - No detectable PCBs * Sediment slurry pumped to * Two 300 gpm * Hardpan bottom inhibted removal of
gain * 2 600 {In situ) * Backnoe for boulger and cebris  {secondary, and one for nearshore 34 87 mdvon * Water TSS and/or PCBs, PCBs detected onshore procassing facitities Lime  itreatment trains sediment (1@ could not over-excavate)
information seciment and 400 cy|removal 20ne). above the acute Federal AWQC of 2 pg/L. added to sturry then sent to filter {sand filters. dual- |* Increase in downstream caged fish PCB
regarding rocks * Some diver-assisted vacuum " Post dredging. removed average 2 feet of presses. Dewatered filtar cake bag filters. ang els and dissolved PCBs
remedial aredging sed'ment from one.acre hot spot: 75 ppm transported to nearby TSCA landfil. |iquid phase GAC). |* Naturally stepped bottom awkward for
dredging. and residual PCB in sedimant " 2.819 tons of dewatered fifter cake. |* Approximately auger operatians.
remove high sand. and shaker screen rejects 11 7 milion
PCB disposed, 400 tons of rocks/boulders |gallons
concentretions landfiiled
from the major:
hot spot

LTV Steel

PAHS [o1ls) Target was * Three years (5 " Iniaily used civer-assisted * Steel shroud for dredge head * Not avarlable * Air None * Sediment slurry pumped abowt &8  [* Water from * Low dive team production. compounded
removat of months per year) vacuum dredging. poor fabricated but not neecied " $12 milion * Water - Turbidity cominuous!y monitored miig for processing dewatering and by the presence of debris. rocks, and
sediments *109.000 cy productivity * With cutter operating at low speed. |(total project) iwith mit of 10 NTUs above backgrouna The |* Sediments clarifier thickened, then |from thickener plastic refuse " Operational
down 1o either * Switched to suction dredge to no iNcrease N suspenaed sediment average turbidity recordea directly belt presses, cake transported off-site{overfiow to constraints imposed by operating industrial
the underlying MiNIMIze SediMment resuspension, [teveis as compared to suction system Gownstream of the dredge was 4 2 NTUs and  to landfill clarifiers and sangd- [facilty.
slag fill or installed cutter head 1o complete ranged from 2 to 10 NTUs * 79.925 tons of dewatered sods to (filters and * Difficulties impased by winter weather
natura! “nard work * Post grecging Depth target acteved landfill. discharged also caused delays
pan® * 26.320 galions of o1l recovered " Not available

from sediments

Housatonic River

PCBs (1254/1260) iComply with (8 5 months Dry sxcavation Sheet pile cofferdam $4 5 munhon, “Arr 1997 continuous upwind and downwind |Gravity dewater in stockpiie “Sedimantation, "Dewatering
CERCLA Order {7,000 ¢y 3750/¢cy PCBs and particulates filtration, caisson | "Removal depth fimited to structural
and abate V*water 1997 continuous upstream and adsorption capacity of shestpiing
Agency- downstream PCBs 1SS, and turbioity “16 3 million gat. {*Presence of NAPL
asserted
imminent
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Domestic Remedial Projects Using Sediment Removal Technologles

Summary Charateristics - Table 1

Contaminant

Dredging Goat

Dredging Duration
and Volume

Dredging Method and Basis

Sedimem Resuspension
Control/Barrier during Dredging

Oredging Cost/
Project Cost

Monitoring During and After Dredging

1

Material Handling and Disposal

Water Treatment
and Volume

1

Site-Specific Difficulties

Manistique River/Harbor

PCBs (1248)

Removal of
all matetial
over 10 ppm
PCB

§ months-1898.
* As per EPA,

*3 months-1995, |* hydraulic dredge w/ twin
6 mos.-1996&97; |suction pumps and modrfied

head, some diver assisted
dredging

Silt curtains and floating booms
Also, cofferdam installed

$200-300/cy
(including
treatment)
1999 - $411/cy

* Air - Limited monitoring during first
year.

* Water - Turbidity and PCB monttoring.
PCB levels 100-200 ppt in nver during

*In 1997 pumped from dredge
to barges and barged to a pum|
station; about 617 barge loads
(1200 cy barges). Material was

* Dual media
filter/activated
carbon.

* 16 million gal.

p

Wood and wood debris in targetead
dredging areas. In 1997, dredge
production rate exceeded tand based
handling and water treatment

10,000 cy {1995); |* Vortex suction pump prevents dredging. pumped from barges to {1995);35.2 capacity, limiting dredging to 1 - 2
15,000 cy (1996); |jamming and clogging blades i. Post dredging: December 1997, 10 treatment site about 1 mile imillion gai. hours per day Weather-related
62,000 cy (19987}, by debnis ‘sediment samples collected from distant. ’(1996);122.1 shutdowns of dredging activity due to
31,000 ¢y (1998). ,dredged areas show mean of 18.1 ppm mition gal. disruption of barge spuds.
25,050 ¢y (19989) and a median of 7.2 ppm PCB. (1997);120.6
million gat.
(1998); 204.5
million gal.
(19090)
New Bedford Harbor - Project 1 (Hot Spots)
PCBa (1018, Removal to |* 16.5 months, 4- |* Hydraulic dredging - Hot * Use of silt curtains abandoned [$1.74 million; |* Air - Air Monttoring for PCBs. * Sediments pumped to * Water * Dredging hmited to 4-6 hour high
1242, 1254); <4,000 ppm |6 hr/day spots dredged using Ellicott due to their continuous $124 per cy * Water - Resuspension Monitoring. nearshore CDF, treatment - tide, daytime window.
metals PCBsand |[* 14,000 cy 370 12-inch cutterhead disturbance of the bottom. * Post dredging: Achieved the less than |* Storage in CDF for several settling, * Four to six hours of dredging would
storage 1n * Cutterhead selected via pitot |* High sucton rate, low auger 4,000 ppm PCBs target based on hmited |years. flocculation, "max-out" WWTP for 24 hours.
CDF, program. rotation emphasized to control sampling. * Final dispoal in off-site iandfill. [sand filter, micro |* Volatilization caused some
pending resuspension. (fiber) filters, exceedance of PCB-in-air limit.
treatment. UV/oxidation. Operations modified.
* 160 miltion * Siit curtains removed because of

L

gallons treated.
|

Outboard Marine

disturbance of harbor bottom.

PCBs (1242 and
1248)

Remove >500
ppm PCBs
trom sip.
prepare slip
as
containment.
remove >50
ppm PCBs
from Harbor
and deposit In
shp

* Three years total
* 50.000 ¢y from
about 10 acres of
Uppsr Harbor. Ship
#3. and enshore
drtich and lagoon
araas

* Hydraulic cutter head for Hartor
and shp

* Flocculent sediment viewed as
easier to move to disposal area
with hydrauiic dredge than
machanical

* SHt curtain instalted at Upper
Harber

* Cuto!f wall installed at Ship #3 to
1sotate 1t from Harbor

“ After dredging. coagulant added to
harbor to a:d in the settling

Bid at 330 - 40
per cy
reportedly
achieved or
bettered this
rate

T* At Personnel and perimeter air sampling
Below action imits

" Water Turbidity recorded daily during
dredging at depths of 10" and 20" Below the
action hmit

" Post aredging Compiated to designated soil
type Results verified by depth sounder and
samples EPA sediment samples ranged from
3to 9 ppm PLBs.

* Sedvments pumped to containme
cells via dredge discharge line
* Polymer added through dredge

discharge iine to enhance settigment

nt |* Water treatmant
with sand filtration
and GAC

* 95 million gallons
treated water
discharged
overboard

* Sift curtamn faliures due to wind and
currents.

* Material deposited nto Shp #3 required 3
years to settle.

* Upper Harber dredging prohibited during
boating season. accomplished during
wintes months.

pr—
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Summary Charateristics - Table 1

ed depth

9,692 cy (8039 cy
sediment, 1653 ¢y
wetlands soil)

conventional earth moving
equipment

about $516/cy

‘['Wa(er - sewer discharge for PCBs,

TTO. total metats, pH, BTEX, and TPH

then solidified with 8-10%
Pozzament for transport to
TSCA and non-TSCA landfills

gal.

“Oiliwater
separator {o
coagulant
addition to soil
skimmer to
mixer to inclined
plate clarifier to
bag. sand and
activated media
filters

Contaminant Dredging Goal | Dredging Duration Dredging Method and Basis Sediment Resuspension Dredging Cost/ Monitoring During and After Dredging Material Handling and Disposai Water Treatment Sile-Specific Difficuities
and Volume Control/Barrier during Dredging Project Cost and Volume
n
OttawaRiver
PCBs Predetermin |5 months Ory excavation with [Steel sheeting and earthen berm |3 5 miilion, ir - none Gravity dewatered on pad and  |*About 1 milion

Reynolds Metals

PCBs, PAHSs, Removal of

TCDFs 77,600 cy of
contaminate

d sediment

with >t ppm

PCBs

Project to start n
2001

Mechanical (closed bucket
clamshell) dredging

Cantilevered sheet pile system

—

Gravity drainage with
solidification as needed

“Boulders, cobbles

Saginaw River

PCBs, DDT, Removal of
TCDD. TCDF, 90% of
PAHS, heavy PCBs
metals

*6 months
{ongoing)
*160,00 cy of
345,000 cy

Mechanical {closed bucket
clamshetlt) dredging

Silt cuntains

TeAr - yes
*Water - turbidity

Removed sediment in placed in
confined disposal facility without
treatment

None

*"Wood pieces require the switch to
conventional dredge

Sheboygan River/Harbor (Pilot Study)

PCBs throughout, |No stated
metais and PAHs  [cleanup goals
lower river and n Pilot Study

Fingl remedial
program calls
for 1ppm PCB
residual after
30 yrs

harbor.

* Novemnber 1989 -
Novembaer 1991,

* 4,000 cy removed
1.200 squarae yards
capped.

* Final remediation
under review

* Mechanical dredging with sealed
clamshell and backnoe as
necessary

“ Mechanicat dredging to avoid
handling iarge sturry flows

Doubie-layer stit curtains
(geomembrane fined with a geotextiie)
anchored to the niver bottom

Approximatety
$450/cy
{includes actual
dredging and
nstatl/remove
silt curtains)

* Air . None
‘ Water - pre during {daily) and post-

PCBs
* Post grecging pre- and post-dredging

the neec for adartional dredge passes or

and post-construction water and
caged/resident fisn sampling

remaval for TSS/turbidity. weekly total and

sedimernt samples to monitor dredg:ng and

subsequert capping/armoring. Pre-. during-,

* Removed sedimaent placed in
sealed, gasketed boxes and
transported to PRP facility for final

p d
“Five areas cappad without any prior
sediment removal.

*Four cther areas were capped
following pllot dredging activities dus
0 elevated levels of PCBs remaining

* Construction
water and runoff
from materials
storage treated
(floccutation/sedim
entation,
multimadia filter,
GAC) with finat
discharge to
Sheboygan River

“Shallow water IImited barge movement
“Excessive hau! distances/timaes due to
access 1ssues.

“Low proguction rates and high costs
during winter work
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Domestic Remedial Projects Using Sediment Removal Technologles

Summary Charateristics - Table 1

Contaminant DOredging Goal

Dredging Duration

Dredging Method and Basis

Sediment Resuspension

Dredging Cost/

Monlloring During and After Oredging

Material Hendling and Disposal

Waler Treatment

Site-Speciflc Difficulties

and Volume Comrol/Basrrier during Dredging Project Cost and Volume
United Heckathomn
DOT. gieldrn Removaltoa |* 7 months “‘Mechanical dredging. wet “Cabte arm bucket Limited turbidty | * Not available. |* Arr - none * Dredge to scow to dewataring cell |* Onsite treatment |* Extansive debris
(ana DOE) DOT target {typicaity 24 hours |excavation -12 ¢y Cable Arm * Silt curtains also empioyed " 310 mutlion " Water turbidity both inside and outside sdt | Each load of sediment rakad before [system (no details) |* Silt curtain damage
ievel of 590 per day, six days per [bucket: 7 cy conventional clamsheil

PPD. to mest
numan health
risk needs and
surface weter
critaria

waaKk}
- 108.000 cy

bucket (in sreas of obstructions)
* Mechanical dredging was used
because |8ss procassing water 1s
produced (not anough space for
water treatment)

{total project)

curtain

* Post dredging - Verfcauon of depth target
EPA analyzed verification cores for DDT and
‘Dwsldrm

| “Year one pid-corrected DDT corcentrations
'in mussals lower tran pre dredging
concentrations

| stabiizing reagent agded
* Rail transpart to two commercial
landfis

* Discharge back to
narbar

* 2 8 million
gasons

* Logistical delays with rail cars
* Dispasal site ioad refusals, and pubtic
controversy ragarding cisposal

Witlow Run Creek

PCBs Remaove * 32 months to * Sheetpile to 1S0late Pand areas, |Shest pike wall o avowd discharge of [ * N/A * Arr . unknown " In-situ dewatering and solidification | * Temporary WWT |* Obstructions delayed the instaltat:on of
sludges in implement removai |excavator mounted on a resuspended materials * 380 milion * Watar - turbidity monitgring showed no of sedsments, then transported to facilities to support [shestpile.
Sludge Lagoon |* 450.000 cy of pantoon/tracked buggy. on-site (total cost problems dedicated landfili work at two Ponds |* Silt ke sadimarts ditficult to stabilize
(1 ppm PCBs) [sotiditied seciments |mixing plant for stabilization including 1anafill [ * Post gredging Verificat:ion samples taken " Water treated at temporary WWT Waste water from | * Odors at jandfiH apparently originated
andi remove {disposed volume)  ireagent used in-situ. temporary CONSLF ) from sach celi to determine i target levals facuity. dedwated TSCA

sediments and
soils n ponas
(1 ppm PCBs)

wastewater treatment tanks
* Avoid downstream contamination
of Betlville Lake

achieved Target level for sediments was 1
ppm Remaval efforts were repeated as
necessary until the target levels were met.

tandflt treated at
local POTW.
* Not avarlable.

from soldification agent.

“ PCB arr levels exceeded EPA and State
action levels.

" Stabihzation agents in slurry form not
{sffactive. dry reagert mix ceused fugtive
dust problem

o_—
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Summary Characteristics - Table 2

Contaminant | Dredging Dredging Dredging Method Sediment Dredging | Monitoring During Material Handling and Water Treatment and | Site-Specific Difficulties
Goal Duration and and Basis Resuspension Cost/ and After Dredging Disposal Volume
Volume Control/Barrier Project
during Dredging Cost
Welland River, Ontario
* Mill scale Residua! * 9,833 m"3 of * Amphibex Silt curtain * Dredging and |* Air None * Temporary storage basins on-site; (* 9.000 m*3 * Man-made debns removed by iong-
particulate maetals below |reef materials " Demonstrate the slurry * Water: Turbidity, TSS dewatering facility; trucks to landfill (* Atlas's North Filtration reach excavator.
* Solvent specified {7.613 from Amphibex technology transport’ (Fluctuated with weather) |° Some matenial recycled within Plant; Welland WWTP * Dense material slowed dredging.
extractable criteria Amphibex and for a full-scaie removal C3$20/cu.m. < 40 NTU Atlas Steel Co. plant, Municipal * Dificulty with siurry volumes.
contaminants (Oil, 2,220 from " Project cost’ landfill
Grease) backhoe) £$426,700
* Fall 1985: 6 N
wks, 12 hriday

Thunder Bay, Ontario .
* PAHs * Remove * 1,500 m*3 Cable Arm Polyethylene silt curtain  |* Dredging * Air. unknown * Dredged material stored for * not available Ice conditions delayed dredging for a
* Northern Wood |acutely toxic  [* Oct.20 to Nov | environmental bucket to cost: unknown |* Water: Turbidrty with treatment. * Volume unknown season
Preservers. sediment to 26}1, 1997 minimize resuspension * Project cost: |electronic sensors. * isolation barrier constructed

ppm PAH C$22 million |~ Post dredging’ unknown |around pier.

* Isolate other * Rockfill containment berm for rest

contaminant of area.

sources.
Collingwood Harbour, Georgian Bay, Ontario
Heavy metals * Remove * 1883 dredging |* Pneuma Pump Sitt curtain * Dredging * Air: none * Pumped 1.2 km to COF N/A N/A

sediment that for 3 wks mounted on barge. cost unknown |* Water: TSS: 25 mg/l. * Underwater CDF with riprap

failed * 10.000 m*3 * Demonstrate removal * Project cost: |max. allowable never construction geotextile. liner system:

biological of very fine floc C$1.2 million |exceeded

assessment " Post dredging:

criteria. Contaminants removed
Hamliton Harbour, Lake Ontario
PAHs Demonstrate (* Duration: N/A * Cable Arm N/A N/A Air unknown N/A N/A * Spillage from top opening of bucket

Cable Arm *8m3 environmental bucket Water: turbidity created visible sediment plume.

dredging * Basis' Pilot test Post dredging unknown

system.
Toronto Harbour, Lake Ontario
* Moderate ievels (Demonstrate |* 250 m"3 49% |* Closed Top - Cable Ciosed off slip area N/A Air unknown \NIA N/A * Implement further modifications to
of heavy metals  |efficiency of |solids Arm environmental Water: turbidity H Cable Arm bucket.
* No organics cable arm * 17 cycles/hr in  [bucket Post dredging unknown

bucket. 8m of water * Basis. pilot test
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Summary Characteristics - Table 2

Contaminant | Dredging Dredging Dredging Method Sediment Dredging | Monitoring During Materiai Handling and Water Treatment and |  Site-Specific Difficulties
Goal Duration and and Basis Resuspension Cost/ and After Dredging Disposal Volume
Volume Control/Barrier Project
during Dredging Cost
Hamiiton Harbour, Lake Ontarlo
PAHs Perform * 24 cycies/hr * Modified Cable Arm  {N/A N/A Aur- unknown N/A NIA N/A
“surgical " 150 mA3, 44- environmental bucket Water. turbidity
dredging” 48% solids Post dredging: unknown
Severn Sound, Georgtan Bay, Ontario | . N
Wood debris TDemonstration [* 14 hour * Grapple for waod Silt curtain N/A Air unknown ‘VN/A !N/A i* Debnis tundered Visor Grab
of Visor Grab |dredging debrs, Water. turbidity ' operation of closing lid
technology *375mA3 * Visor grab for fines. Post dredging: unknown |
removed by Visor; E
40% solids i
content ‘
i
Lake Jarnsjon, Sweden
PCBs Remove 400 |170,000 cubic * Customized suction  [Geotextile screen N/A Aur: unknown * Sediments pumped to processing (* Flocculation, fiotation, * Auger produchvity reduced in
kg of PCB. yards auger dredger. Water: Chemical analysis |facility. sedimentation. dense sediments.

* Basis. minimize
resuspension and slurry
water content.

for PCBs in sediment;
dredged area and
upstream/downstream
sampling in water column.

* Sediments disposed in near site
landfill.

* volume unknown

- o -
8897
* Heavy metals * Maintain * As necessary for[* Mechanical dredges. [N/A * Processing [N/A * Sediments barged to hydraulic off- |* Transport water recycled |N/A
depth required [navigational facility $80 M loading facility to reduce consumption.
for navigation. |purposes. investment. * Sediments separated Into coarse
* Approximately 2 *$8M and fine fractions for disposal
million cubic O&M/yr purposes.
yards per year.
Ketelmear, Netheriands
* Heavy metals N/A Duration® several |Mechanical dredges N/A N/A N/A h Disposal in a COF situated within No treatment was observed {N/A

* Organics

years

Keteimeer.

Ml
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FOSTER ({] WHEELER
FOSTER WHEELER ENVIRONMENTAL CORPORATION

MEMORANDUM

TO: New Bedford Design Team
FROM: Bill Elmer, Matt Snell
DATE: DRAFT 3/8/2002

SUBJECT: Discussion Paper — Dredge Plan Sequencing, One Pass vs. Two Pass Dredging

Introduction

This memorandum was requested and prepared to present information, and not to reach any specific
conclusions. The purpose of this memorandum is to present and discuss dredge plan sequencing with
particular emphasis on identifying the Pros and Cons of one versus two pass dredging, and to present
qualitative differences in costs between the two approaches.

General Statement of the Issue

Dredging will cause some resuspension of contaminated material into the water column. Through various
physical processes shown in the attached figure, material is released to the water column and via
convective mixing and local currents these resuspended sediments may be distributed to previously
dredged areas, potentially recontaminating those areas above the required clean up levels. In addition to
dredging activity, natural events such as storms have also been identified as a mechanism whereby
sediments can be disturbed and redistributed to an area accepted as having met required cleanup.

To date, it has been assumed that dredging would occur in approximately 5 acre increments called
Management Units (MUs). Cut thickness would be defined to remove sediment to expose material that is
at or below the specified clean up level. This clean up level in most dredge areas is 10 ppm. After
dredging, samples would be taken and where clean up levels were not achieved clean up dredging would
be performed.

Initial plans called for making only one pass to reach the clean up criteria elevation. An alternative for
addressing the recontamination issue was put forward whereby instead of removing all of the
contaminated material to the elevation which meets the clean up criteria at one time, an upper layer of
sediment, anywhere from 1 to 3 feet thick, or a “first pass,” of highly contaminated sediment is removed
and later the now exposed but less contaminated lower layer, again from 1 to 2 feet thick, or “second
pass,” is removed. In theory, recontamination of previously dredged areas would not be a concern during
the first pass as the remaining still contaminated material would be removed in the second pass, and, the
possibility of recontamination during the second pass would be reduced as the material being dredged and
causing the recontamination would have lower contaminant levels.
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Two pass dredging would most logically have the first pass performed over several MUs. It is feasible to
consider a single pass across all of the Upper Harbor, followed thereafter by a second pass which dredges
to the final design line and grade.

Basic Assumptions Used in this Analysis

There are several basic assumptions that affect this analysis.

l.

Dedicated Plant - Several performance requirements are to be placed on the dredge. These are: a)
Discharge to the dewatering facility a slurry concentration of 10% to 15% by weight; b) Discharge at
a uniform rate over a 16 hour effective production operating period; c) Operate in the shallow waters
of the Upper Harbor; ¢) Minimize overdredge volume with precise positioning systems; and d) Use
equipment that does not exceed strict resuspension rates. Because of these criteria it is assumed that a
purpose built plant dedicated to the New Bedford Harbor project will be assembled. This plant would
remain on site for the duration of the project. While some relaxation in the positioning and
resuspension requirements may be possible in the first pass of a two pass dredging method, it is
assumed that these performance requirements would be in place regardless of whether one pass or
two pass dredging is accomplished.

Dredge Plant Link to Dewatering - The average in-situ dredge rate of 2,000 cubic yards per day at

16 hours shall be met by the dredge plant. This rate was established to match the downstream
processing capability of the dewatering facility. This constrains the dredger to a range of dredge
rates while maintaining the daily average, regardless of whether other limitations are relaxed such
water quality criteria or positioning precision. The dredger can only go as fast as the dewatering plant
can process the output from the dredge plant, so using two plants or a larger plant for first pass
dredging without changes to the dewatering plant throughput capacity, or providing surge capacity, is
unfeasible.

Funding Scenario - Dredging of the contaminated sediments in New Bedford Harbor will take from 5
to 10 years to complete. The actual number of years will depend on the amount of an annual
appropriation from Congress. The in situ volume of material to be dredged in any one year is
assumed to be between 30,000 to 60,000 cubic yards. An annual dredge plant demobilization and
subsequent year remobilization will also occur. The annual dredge volume and the annual
mobilization/demobilization costs would occur regardless of whether or not a one pass or a two pass
methodology is employed.

Data — Sediment data has been processed to identify the depth that the dredge cuts must be made to
meet the clean up criteria. While the data set has contaminant concentrations at each sample location
and in some cases different depths, no analysis has been performed to develop contaminant
“contours.” The data does suggest that higher contaminant levels exists in the upper sediment layer,
however, the data has not been processed to a point where there is sufficient evidence that this
condition exists in enough areas to warrant the theoretical assumption that two pass dredging will
reduce resuspension rates over one pass dredging.

Dredge Rates — For the purpose of estimating costs between alternatives, production rates, cycle
times, and move/set up times from the PDFT Report have been used. While another dredge type
might have different move/set up rates, by using the PDFT rates, known rates and thus cost
differential will be consistent.

Confirmatory Sampling Approach — The BD/DA sets forth a confirmatory sampling approach
whereby after dredging is completed to the final lines and grades required by the design, sediment
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sampling will be performed and analysis of the results will be used to determine if clean up levels are
reached. Where necessary, clean-up dredging will be performed and the area resampled. Once an
area meets clean up criteria, the area will be accepted and any future sampling will be considered long
range monitoring. This approach would be used in either one pass or two pass methodology.

Discussion

Input for this memorandum came from discussions between USACE and Foster Wheeler; contact with a
USEPA representative (William Nelson) knowledgeable on conditions in New Bedford Harbor to discuss
his perspective and to provide input; and research to identify projects or find any reports where multiple
pass dredging might have been used.

No projects where a two pass dredging process as set forth above were found. No literature on the pros
and cons of one versus two pass dredging was found or identified. Several projects where clean up levels
were not achieved were re-dredged. However, these are not considered as pre-planned multiple pass
dredging projects such as is proposed under this discussion.

The following are tables listing the pros and cons of each method. A discussion of the costs differences
between alternatives follows.

Pros Cons
Fewer moves by dredge plant. Able to Greater requirement on dredge plant to
work and complete each MU before moving | minimize resuspension during all dredging
on to next. to meet WQ requirements
Assumes “top down” (North to South) Dredge plan may need to recognize tidal
approach to minimize recontamination currents during all dredging activities.
which is consistent with initial guidelines Potential that dredge may be restricted to
from USEPA. operations only on an ebb.
so | Could “target” areas with higher levels of If areas with higher concentrations are
5, contamination. targeted, this would not be consistent with
T North to South approach
E Requires only one post dredge hydrographic | Natural events may have a greater chance to
@ | acceptance survey. re-contaminate areas already cleaned up.
f-: Available sediment data and data analysis May require more overlap between passes to
£ | supports dredging to clean up level in single | account for sloughing when cuts are greater
© ass. than say 2 feet.

By following confirmatory sampling plan,
sampling immediately after dredging within
each MU, and reaching clean up criteria,
with no further out year sampling
recontamination would be less of an issue.
Restoration in near shore/mudflat areas can
proceed immediately after dredging is
completed.

Per cubic yard dredge costs constant for all
material within an MU. Result in a simpler
construction management system.
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Pros Cons —
May be possible to reduce requirement on Greatly increases the number of shifts
dredge plant to minimize resuspension and | (moves and set-up) the plant needs to make.
precision during first pass. (recognize, daily | (See cost discussion below.)
throughput still stays fixed by dewatering
plant capacity) (See cost discussion below)
May allow “targeting” areas of higher Geostatistical analysis only identifies clean
contaminant levels in the early years of the | up horizon and will not provide data to
project without risk of recontamination of design a two pass methodology as a means
adjacent areas thereby removing a greater of removing higher levels of contaminant in
PCB mass earlier in project life. early years.
May not require working from N to S Will require twice the number of
during first pass as means to limit bathymetric surveys. (See cost discussion
%D recontamination. below)
< | During first pass operations, natural events | Depending on lag between first and second
£ | would not be of concern. When in second pass may require a pre-dredge bathymetric
a pass, natural events may have a lower survey prior to starting second pass to assess
é chance to re-contaminate areas already and measure for siltation.
o | cleaned up.
E Potential to target TSCA vs. non TSCA For second pass may require that dredge be
material in first pass, potential savings in restricted to operations on an ebb.
T&D costs.
Clean-up (third pass) dredging efforts may | Possibly create a greater requirement on
be reduced due to lower contaminant levels | dredge plant to minimize resuspension in
in second pass reducing potential for second pass g I?
recontamination.
Additional oversight/management would be
needed on dredger to direct work and track
progress. Unit prices may vary between
passes.
Lag time between first pass and second pass
may cause delays in completing restoration,
allowing erosion in near shore areas.
Evaluation of Cost Impacts
Three areas where costs may vary between one and two pass methods have been identified. These are:
1. Reducing dredge plant performance requirements. Performance criteria that could be relaxed include
reducing water quality criteria to allow higher TSS operations during the first pass of two pass
dredging, and reducing the strict criteria for meeting vertical control on the first pass.
2. Costs associated with increased number of “sets” required in two pass dredging.
3. Cost associated with added hydrographic surveys required by two pass dredging.
Costs are analyzed against a benchmark cost estimate prepared and submitted to the USACE by Foster
Wheeler in March 2001 for the MEHT style plant. Under all scenarios, an annual demobilization and
h Y
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remobilization cost must be added. However, for the purpose of this discussion, this amount will recur
each year regardless of whether one or two pass dredging is being accomplished.

Effect of Reduced Performance Criteria

Reducing the performance criteria could allow the dredge plant to increase its production rates. However,
the dredge cannot increase production above the desanding system capacity. Nevertheless, for discussion
purposes, if the plant were operated at a higher hourly production rate, it could achieve the daily rate in a
shorter period of time, say one shift versus two, thereby saving on operating costs. However, in order to
increase hourly rates, additional storage capacity may be required at the dewatering facility to hold the
increased production and process it over a full day. While daily plant operational costs would go down,
there would be an added capital cost for additional storage.

Consider, however that if there is a cost savings in increasing the production rate for two pass dredging,
there may also be a similar, although not necessarily equal savings for single pass dredging. Envision that
a contractor uses a dredge with a high production capacity that requires expansion of desanding system
capacity and also meets the performance criteria. If they did, then there would be no cost differential
between one and two pass dredging.

Effect of Dredge Plant “Sets” Using One Pass vs. Two Pass Approach

The MEHT dredge plant needed to be stationary while dredging. It would dredge an area of
approximately 25- by 25-ft in each “set.” The following evaluation looks at the number of sets, or times
the dredge plant needs to be moved, to achieve the average dredge production of 2,000 in situ cubic yards
for a range of dredge cut thicknesses.

Thickness Number of Move Time Per
of Dredge Moves Per Day (hrs)’
Cut (ft) Day
1 86 14.0
2 43 7.2
3 29 4.8
4 22 37

I.  Assumes a move/set up time is approximately 10 minutes

Based on an average bucket cycle time of two minutes and a bucket capacity of 4 cubic yards,
approximately 16 hours per day of actual dredging time is required to achieve the average production rate
of 2,000 cubic yards. From the table above, the required move time for a 1-ft dredge cut would not allow
the daily production rate to be met. This limitation would apply to areas where a two pass approach is
used as well as areas requiring only a 1-ft overall dredge depth in on be pass dredging, suggesting that a
bidder may need to consider how to achieve the specified rates for one pass work.

Based on the assumed dredge parameters, the dredging unit cost to make a shallow cut with a two pass
approach is higher than the unit cost of a thicker one pass approach since a longer work day is required to
attain the average production rate goal of 2,000 cubic yards per day. This is largely due to the increased
labor costs required to achieve the daily production rate, since the Full Scale Planning Level Cost
Estimate for the MEHT plant showed labor costs to be approximately 50% of the dredging cost based on
two 10-hr shifts per day with 8-hrs of effective dredging production per shift.
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Options for reducing cost increase due to dredging thin cuts include:

¢ relaxing the water quality standards for the first pass of a two pass approach, allowing a “dirtier”
dredging operation that increases cycle times, allowing additional time for moves (subject to
increased desanding system storage requirements - see water quality standards discussion above);

e using a dredge that requires fewer moves for a given volume of dredged material, i.e., increased
available dredge area for a given set; and

e using a “walking” spud system that allows continuous advancement of the dredge during dredge
operations.

Hydrographic Surveys

As presented in the Pros and Cons table above, a two pass approach would increase the required number
of pre- and post-dredge surveys. Following completion of the first pass, an interim post-dredge survey
would be required to allow a dredge volume to be determined for payment purposes. It is not anticipated
that confirmation sampling (i.e., chemical analysis) would be performed following the first pass, since the
ultimate dredge depth required to attain cleanup levels will not be reached. Also, when returning to an
area for the second pass (possibly several seasons after the first pass), an additional pre-dredge survey
may be warranted due to possible siltation. Following completion of the second pass to the dredge depth,
the final post-dredge survey would be performed.

The number of additional surveys required is a function of the total area affected by two pass
dredging, as well as the size and number of two pass MUs. However, it is estimated that the number of
surveys would approximately double. Hydrographic surveying for the deep water portion was estimated
to be approximately 7% of the total project cost.
ii¥
Concluding Remarks

This memorandum was requested and prepared to present information, and not to reach any specific
conclusions or recommendations.

From a cost standpoint, two pass dredging may be more costly due to production limits associated with
thin cuts and repeated set up. However, this assumption is based on the use of a MEHT plant as described
in the PDFT report and these costs might well be minimal if the plant were designed to optimize the area
that can be dredged in one “set.”

Two pass dredging will require added surveying, and, based on previously estimated costs, would add
approximately 7% to the overall dredging project cost.
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FOSTER {{) WHEELER
FOSTER WHEELER ENVIRONMENTAL CORPORATION

MEMORANDUM

TO: New Bedford Design Team
FROM: Bill Elmer and Mark Otten
DATE: 9/25/2002

SUBJECT: “Warm Spot” Removal

Introduction

This memorandum has been prepared in response to discussions regarding targeting ot so-called “warm spots” in the
Upper Harbor early on in the project life. Targeting of warm spots includes performing dredging of an upper layer of
more highly contaminated sediments while leaving less contaminated sediments in place as a means of removing the
largest possible PCB mass. Dredging would not generally be accomplished to the Zstar depths when targeting warm
spots. The remaining sediments would be removed to the Zstar depths later in the project life as what might be
considered a second “phase” of the overall operation, although based on the probable lag from first to second pass,
would most likely be pertormed under a separate contract vehicle.

A principal driver in the decision as to whether to target warm spots is related to funding limitations. Dredging of the
contaminated sediments in New Bedford Harbor will take from 5 to 20 years to complete. The actual number of years
will depend on the amount annually appropriated by Congress. Therefore, to get the most eftective use of these
limited dollars available, removing as much of the PCB mass as possible (rather than attempting to excavate to the
ROD cleanup elevation on an MU-by-MU basis) is prudent. In addition, removing sediment on an MU-by-MU basis
will leave higher contaminated MUs in place that have the potential to recontaminate clean areas over a long period of
time. Recognize that this approach continues to assume that the ROD cleanup levels to the Zstar elevations will be
achieved later on in the project’s life.

Summary of Available Data Analysis

Szveral data analysis have been pertormed, including the development of Zstar depths, an approximate analysis of
sediment PCB concentrations at one-foot increments completed by USEPA, and the most recent PCB concentration
analysis by depth increment and MU (Figure 1), provided by the USACE. The concentration analysis pertormed by
USACE was used to develop the PCB mass by MU and is presented in the following Table (Table 1).
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MEMORANDUM WARM SPOT REMOVAL
Table |
Pounds of PCB by Depth Interval and Dredge Management Unit (MU)
(Revised based on Final BD/DA MU Layout, October 1, 2002; Concentration Shapefiles by USACE, September 2002)
Thickness Below Mudline Total
Area Ow-1.0 |-1.0w-1L5 -1.510-2.0 20w0-25 [ -251w0-3.0 [ -301Ww-35 | 35040 | 40045 | 4510-50 | 50w- | -5510-60 | -6.010 | Mass
1 MU (Acre) 5.5 -6.5 (Ibs)
1 MU-1 7317 93 1,466 3,178 3257 753 589 381 1,153 1,661 4 - -1 106,106
2 MU-2 5.552 14,530 7,899 7.694 19,820 7.816 2,138 763 5475 209 26 -| 66,370
3 MU-3 4.993 11,126 3431 9,380 9,641 4,103 1,653 434 914 1 E 3 -| 40,683
1 MU-4 4.075 11,062 5,517 1,056 2,622 513 3,132 3 9 - - - -] 23914
5 MU-35 3.400 8,762 2,657 21 1,421 550 359 690 - - - 14,460
6 MU-6| 4375 5,441 2,387 773 1,677 557 278 1,796 z = = -1 12909
7 MU-7 5.639 34.863 8,154 4,196 5,747 1,157 1,848 1,377 - - - = 57,342
8 MU-8 (CLE) 2.182 6,188 632 220 257 121 143 716 23 15 - - 8,376
Y MU-Y 4.706 2,521 570 426 512 278 96 382 2 1 - - - 4,789
10 MU-10 5.926 4,676 619 4,612 438 1,790 2,545 2,338 122 173 309 107 78] 17,807
11 MU-11 4.864 2,537 1,559 _2,735 247 1,591 420 22 - 4 3 2 I 9,122
12 MU-12 4.749 1,173 381 8YS5 104 235 259 98 38 28 - 3 2 3,217
13 MU-13 4.132 696 164 468 464 538 128 85 66 52 19 1 | 2,684
14 MU-14 4.720 789 50 1,643 119 1,225 104 122 149 0 37 - 4,238
15 MU-15 4.649 1,267 375 806 345 136 457 242 128 10 26 - - 3,792
16 MU-16 5.165 1,486 V60 1,146 601 280 354 187 162 440 194 = 6,409
17 MU-17 5.165 1,515 951 Y86 232 77 971 1,231 148 105 62 6,277
18 MU-18 4.95 Y87 630 849 513 492 211 822 368 - - - 4,872
19 MU-1Y 4.849 661 717 238 147 497 76 - - - - - 2,335
20 MU-20 4.835 1,074 879 368 338 17 31 134 - - - - 2,841
21 MU-21 4.132 1,109 628 368 383 278 72 305 = - - - - 3,644
22 MU-22 4.519 7Y 221 71 421 279 117 182 - - - 2,070
23 MU-23 5.065 Y28 340 370 317 112 59 - - - - - - 2,627
24 MU-24 4.878 991 274 193 600 275 4 - - - - - 2,336
25 MU-25 4.878 1,075 77 443 702 330 27 - = - - - - 2,653
26 MU-26 6.413 1,107 203 39 427 960 - - - - - - 2,737
27 MU-27 4.849 278 66 17 199 38 100 - - - - - - 697
28 MU-28 5.538 268 335 - - 583 2 - - - - - 1,188
29 MU-29 6.528 653 201 103 45 26 44 - - - - - - 1,072
30 MU-30 5.38 154 272 101 - - 54 - - 174 1 1 36 792
31 MU-31 4.276 185 4 17 - - 46 - - - 76 76| 5,000 5406
102 MU-102(MI%) 18.273 14,602 731 1,301 907 1,726 810 499 1,292 38 5 -1 21911
103 MU-103(MI5) 1.22 416 2,625 655 817 61 990 265 - - - = - 5,829
104 MU-104(MI) 5.466 240 244 327 35 332 ! - - - - - - 1,203
105 MU-105(MI%) 4.333 297 102 U8 64 - 68 - - - - - - 628
NO NO_DREDGIEE 11.923 240 192 15 17 348 98 - - 1 5 5 336 1,315
Totals | 193,914 228,338 47,010 46,307 53,516 28,077 18,288 13,735 10,050 2,914 767 195] 5455| 454,651
Percent 50.2% 10.3% 10.2% 11.8% 6.2% 4.0% 3.0% 2.2% 0.6% 0.2% 0.0%|  1.2%
Total Y% 50.2% 60.6% 70.7% 82.5% 88.7% 92.7% 95.7% 97.9% U8.6% 98.8% 8.8% | 100.0%
Bold/Highlighted o814 Mass Under 55,143 | Mass Under 20,491
Total CDF A (Ib) CDFE B (Ib)
Bold/Highlighted 75% Mass Under 129 | Muss Under 5%
Yo CDF A (%) CDF B (%)

P,
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The data presented in Table | suggests that 70% of the PCB mass is found in the upper 2 feet of the sediment and
nearly 90% in the upper 3 feet. It also suggests that approximately 75% of the PCB mass in the Upper Harbor is in the
northern half of the Upper Harbor (MU-11 and north), is in dredge area MUs (e.g., not mudflat areas), and is, as noted,
generally in the upper 2 to 3 teet of the dredge prism (although portions of MUs 2. 3,4 7, and 10 have a higher mass
down to ~4.0).

Taere are approximately 250,000 cubic yards of sediment to the depths highlighted in Table 1 above. Given that
limited funding may permit between 30,000 to 60,0000 cubic yards of dredging per year, removing 75% of the PCB
mass in the upper half of the Upper Harbor would take from 4 to 8 years.

Conclusions/Recommendations

Targeting the warm spots in the upper 2 to 4 feet of sediment (and not dredging to the Zstar elevations) of each MU
and dredging to the elevations highlighted in Table | would be an effective means of removing approximately 75% of
the PCB mass within the first 4 to 8 years of the project. Therefore, targeting the warm spots seems reasonable and
prudent and is recommended. Initial warm spot dredging should be accomplished in dredge MUs, thereby limiting
complexities associated with mudflat MUs such as sheet piling, specialized processing equipment, and limited access
from shore. As the project matures, dredge operations will be better understood and portions of the “warm™ mudflats
could be excavated using the dredge plant, or excavation could be performed in coordination with the dredging.

By performing only dredging of warm spots over a multiple-year period, there should be no costs associated with
restoration, thus potentially freeing funds for mass removal.

Because of the multiple year nature of the project, it is strongly recommended that the design documents reflect the
“frst phase” of dredge cuts, which are cuts to the optimum depths needed to target the PCB mass within each MU.
For example, not all of MU-10 would need to be dredged to -4.0.

In regards to the use of the terms “one pass” and “two pass”, we recommend these terms be replaced by Phase 1 and
Phase 2, respectively, where dredging to the Zstar elevation would be performed in Phase 2. Design documents
tor Phase 2 work in “out years” (five or more years away), where lessons learned can be applied to the design process
and leadership and decisions on the approach may change, should be prepared, priced, and/or bid once these decisions
have been made. This recommendation will also result in efficiencies in the design, as these “final” plans can be based
on post-dredge bathymetry trom the targeted warm spot work as well as new bathymetry required due to siltation over
a several-year period.

(Note on methodology used to develop PCB masses: PCB concentrations were developed at the intervals shown in
Table 1 using Kriging from the surtace to elevation —4.0 below mudline. Because there were too tew points to
interpolate by Kriging, the PCB surface was interpolated by Inverse Weighted Distance, using a maximum radius of
200 feet. The following summarizes the number of samples by interval used in the Kriging and Distance Weighted
Average methods:

Number of Number of
(Kriging) Samples in (DWA) Samples in
Interval Interval Interval Interval
00t0-~1.0 329 -40t0-4.5 37*
-1.0to-1.5 143* -45t0-5.0 26*
-1.5t0-2.0 324 -5.0t0-5.5 8*
20t0-2.5 216 -5.5t0-6.0 6*
-2.5t0-3.0 247 -6.0t0-6.5 5*
-3.0t0-3.5 115%* * Limited data may have resulted in an over- or under-
-3.5t0-4.0 83* estimate of the actual mass in these intervals.)
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