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EXECUTIVE SUMMARY 
 
This Final Environmental Impact Report (FEIR) evaluates the preferred alternative confined 
aquatic disposal (CAD) sites brought forward for final analysis to designate the preferred 
alternative from the New Bedford/Fairhaven Harbor Draft Environmental Impact Report (DEIR) 
by the Commonwealth of Massachusetts (Commonwealth) located in New Bedford and 
Fairhaven, Massachusetts (Figure 1-0). The DEIR provided a detailed and thorough analysis of a 
large variety of alternative disposal and dewatering sites and the preferred alternative CAD sites. 
In total, both reports in composite fulfill the Massachusetts Environmental Protection Act 
(MEPA) requirements for an EIR. The purpose of the EIR project is to provide state designation 
of a disposal site in New Bedford/Fairhaven Harbor (Harbor) for dredged material determined to 
be unsuitable for open-water disposal (hereinafter referred to as “unsuitable dredged material” or 
UDM). UDM in the Harbor is representative of environmental degradation caused by 
anthropogenic influences over the past century and a half. 
 
This FEIR follows the Scope specified in the DEIR Certificate issued by the Secretary of the 
Executive Office of Environmental Affairs (EOEA) on June 14, 2002.  It also includes water 
quality studies relative to dredging permit water quality criteria and model preliminary CAD cell 
engineering for both preferred alternative CAD cell site areas, Channel Inner (CI) at 
approximately 90 acres and Popes Island North (PIN) at approximately 80 acres.  Additional 
marine natural resource information required by the DEIR Certificate and preliminary 
engineering required for these models was very helpful in the determination of the preferred 
alternative PIN. The preferred alternative model PIN configuration features five moderate 
capacity cells totaling approximately 250,000 cubic yards (cy) of UDM and one high capacity 
cell capable of safely holding approximately 1,800,000 cy of UDM, consistent with the Harbor 
Plan goals and for long-term use consideration (10 and 20 years, consistent with State-wide 
Dredged Material Management Plan objectives). This FEIR distributes capacity based on the 
geotechnical characteristics of the PIN area, in a conceptual scheme that serves as the basis for 
long-term use of the CADs. The specific size and location of individual CADs located within the 
PIN area will be determined by the specific dredging program developed by New Bedford and 
Fairhaven. Local state, and federal permitting requirements (or equivalent authorizations – see 
below) require detailed and site specific information regarding site engineering, chemistry, 
mitigation, and operations that will be developed by future project proponents. 
 
The FEIR recommends a management structure under which New Bedford and Fairhaven 
manage CAD use under the terms of a Water Quality Certificate and Chapter 91 Waterways 
license of permit, or equivalent authorizations. (Under the Record of Decision for the New 
Bedford/Fairhaven Harbor PCB Superfund project, navigation dredging may be undertaken 
under the auspices of the state enhanced remedy. If so, the substantive requirements of the state 
regulatory programs must be met but the certificate, license or permits themselves would not be 
issued.) 
 
Under this approach, the city and town would manage the CADs subject to applicable local, 
state, and federal authorizations; a Third party Inspector will provide field oversight for 
Massachusetts Department of Environmental Protection (DEP); and a Technical Advisory 
Committee to be determined will assist the DEP in monitoring the CAD operations. The FEIR  
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Figure 1-1. Proposed preferred alternatives CI and PIN CAD cell areas in New Bedford/ 
Fairhaven Harbor 
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anticipates that the management structure for use of the PIN CADs will be formally defined in 
the development of the Water Quality Certificate or Chapter 91 Waterways license or permit or 
equivalent. 

 
The Scope specified in the DEIR Certificate includes detailed characterizations of proposed 
Harbor CAD site areas, an evaluation of alternatives, justification for designation of a site in 
close proximity to the BBDS, physical, biological, and human use characterizations of the two 
preferred alternatives, assessment of potential impacts from disposal at the preferred alternatives, 
and a recommendation of the preferred alternative CAD cell site for state designation.  Also 
included are detailed CAD cell dredging disposal event modeling, and hydrodynamic analysis, 
management and monitoring of CAD disposal. 
 
Additional geotechnical borings confirmed the depth to bedrock and revealed sediment 
stratigraphy necessary for to preliminary CAD cell engineering including side slope stability 
design of 1V: 3H. Underwater archaeological surveys showed no major impediments of 
historical importance to CAD cell development and identified minor fishing industry related 
debris for potential dredge contractor’s consideration. Physical and chemical analysis of surficial 
sediments guided the definition of four-foot deep UDM horizons important to CAD cell volumes 
calculations. Surface water analysis supported water column chemistry and hydrodynamic 
modeling efforts. Macrobenthic sampling and identification of the preferred alternatives showed 
them to be currently inhabited by opportunistic species exemplary of disturbed habitat typical of 
degraded environmental conditions. Water column chemistry studies consisting of a series of 
three interdependent U. S. Environmental Protection Agency (EPA) approved procedures were 
applied to derive a final water effects ratio (WER), which can be used to adjust default water 
quality criteria for toxicity to real site-specific criteria and to define appropriate mixing zone 
under the water quality certification. Preliminary CAD cell configuration and CAD cell 
construction planning for the preferred alternatives was based on aspects of the additional natural 
resources information gathered for the FEIR. 
 
Alternatives.  Natural resource, geophysical, chemical, and human use information was 
developed in the DEIR and this FEIR.  Preferred alternatives CI and PIN were screened using 
discretionary factors in this FEIR. The PIN site is selected as the preferred alternative based on 
its greater capacity, ability to accommodate multiple configurations of CAD cells, more cost – 
effective capacity (lower cost per cubic yard disposal), location away from main area of harbor 
operations (i.e., least conflict with heavy commercial and industrial vessel traffic), less impact to 
shellfish resources through avoidance of potential DMF shellfish relay area, higher ratio of 
capacity to footprint, and less potential for long-term water quality impacts by protected location 
behind Popes Island. 
 
Modeling indicates that acute and chronic water quality impacts associated with CAD operation 
at the CI and PIN sites are generally similar and use of the sites can be managed to comply with 
applicable standards. 
 
CAD Cell Dredging Disposal Event Modeling and Hydrodynamic Analyses. A field program 
was run for a full diurnal tidal cycle to provide site-specific tide and current with wind effects 
data for detailed CAD cell dredging disposal event modeling and hydrodynamic analyses. 
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Turbidity modeling and related instantaneous chemical release modeling was conducted for the 
preferred alternative. When the WER value was applied to predictive hydrodynamic modeling 
for the PIN, it was shown to allow less restrictive mixing zones yet remains protective to marine 
organisms. This concludes that water quality impacts from CAD development at the preferred 
alternative can be permittable. 
 
Disposal Site Management and Monitoring. Disposal site management and monitoring 
guidelines for the preferred alternative are presented to assist Harbor dredging project 
proponents, contractors, CAD managers and regulators in developing specific management and 
monitoring plans on a project-by project basis. Monitoring guidelines are included to ensure 
adverse impacts are negligible and/or are identified as soon as possible following disposal 
activities in order to minimize potential impacts on the ecosystem of the Harbor. 
 
Area of Impact. The CI site covers approximately 90 acres; the PIN site covers approximately 
80 acres. Within these areas, the footprint of conceptual CAD cells within the CI area cover 
approximately 20 acres; within the PIN area approximately 35 acres. 
 
Project Mitigation.  Non-compensatory and compensatory mitigation measures expected with 
CAD cell construction and operations are described. Non-compensatory mitigation measures to 
ensure avoidance and minimization of negative environmental impacts are implicit throughout 
the document. Examples of these implicit avoidance and minimization steps are summarized. 
The Primary resources that will be impacted by CAD cells are shellfish (Northern quahogs and 
soft shell clams), winter-flounder spawning habitat and juvenile winter flounder. The PIN site 
appears to support higher numbers of juvenile winter flounder and better winter flounder habitat 
than the CI site. Impacts to juvenile winter flounder will be avoided through the time-of-year 
restrictions. Impacts to habitat will be minimized through maximizing depth to surface area of 
the CAD project. Natural sedimentation is expected to replicate existing spawning and juvenile 
winter flounder habitat over constructed CAD cell caps; artificial habitat mitigation is therefore 
not proposed.  
 
Direct impacts to shellfish from removal will be mitigated based on consultation with the 
Division of Marine Fisheries (DMF). The construction proponent(s) may be required to replace a 
specific quantity of quahogs and clams as a project permit condition. DMF will mathematically 
formulate the loss of these shellfish per acre of impact due to PIN CAD cell construction as a 
service for potential proponent(s) on a project-by-project basis in cooperation with local 
municipal shellfish constables. 
 
Section 61 Findings. Section 61 findings pertinent to the preferred alternative state designation 
are summarized for the regulatory agencies. 
 
Responses to Comments. Responses to comments in letters received from DEP and DMF on the 
DEIR are included as part of the MEPA process. 
 
State and Federal Review. This FEIR represents a key milestone in the MEPA review process.  
Upon approval of this FEIR by the Secretary of Environmental Affairs, the PIN CAD site will be 
an approved state-designated disposal site for dredged material unsuitable for unconfined open 
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water disposal. State designation does not constitute authorization for use of the site by specific 
projects. Any project proposing to use the site must comply with the applicable local, state and 
federal permitting requirements. 
 
The FEIR identifies the Popes Island North site as the preferred alternative and the least 
environmentally damaging practicable alternative (LEDPA) site under the federal Clean Water 
Act. In a parallel process to MEPA review of the FEIR, CZM is working with the U. S. Army 
Corps of Engineers (USACE), U. S. Environmental Protection Agency (EPA), National Marine 
Fisheries Service (NMFS), and U. S. Fish and Wildlife Service to determine the LEDPA 
designation. 
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2.2 FEIR Organization 
 
The organization of the New Bedford/Fairhaven Harbor DMMP FEIR follows the framework 
established in MEPA to fully explore alternatives, and is organized into the following sections. 
 
Section 1.0 - Executive Summary, summarizes the report contents, lists the principal 
environmental impacts of the alternatives and identifies mitigation measures to be implemented 
to mitigate unavoidable environmental impacts.  This section also indicates the steps that will be 
taken prior state designation. 
 
Section 2.0 - Introduction, presents the reader with the background of the DMMP planning 
process, MEPA procedural history and a summary of “scoping” and coordination involved in 
developing this FEIR.  
 
Section 3.0 – Additional Site-specific Aquatic Resource Information, presents additional and 
supportive preferred alternatives CAD site-specific resources information primarily suggested by 
the DEIR and concurred by the DEIR Certificate.  
 
Section 4.0 - Selection Of The Preferred Alternative CAD Cell Site, outlines the application of 
the DMMP disposal site screening process and criteria.  This section presents the evaluation of 
potential impacts and benefits associated with the preferred alternative CAD sites.  This section 
details the potential impacts on specific resources in the vicinity of the CAD sites.  
 
Section 5.0 - Detailed CAD Cell Dredging Disposal Event Modeling And Hydrodynamic 
Analyses, is a detailed description of affected environments in the vicinity of the preferred 
alternative PIN CAD cell site area.  This section presents a series of computer simulations 
performed to estimate the water quality from dredging and disposal operations at the proposed 
PIN CAD site in the Harbor. The computer models BFHYDRO (Boundary Fitted Hydrodynamic 
model), SSFATE (Suspended Sediment FATE model), STFATE (Short-Term FATE dredged 
material disposal model) and BFMASS (Boundary Fitted Mass Transport model), were 
employed for hydrodynamic, dredging and disposal modeling, respectively. 
 
Section 6.0 - Compliance with Regulatory Standards, is an overview of the current regulatory 
framework under which disposal of UDM occurs.  This section describes the applicable 
regulations associated with implementing the preferred alternative. 
 
Section 7.0 - Mitigation Measures, this section describes the associated measures to be taken to 
avoid, minimize or mitigate the negative impacts associated with implementation of the preferred 
alternatives.  This section presents biological time-of-year dredging windows recommendations. 
 
Section 8.0 –Dredging Management Plan, presents guidelines of monitoring the preferred 
alternatives for long-term environmental impacts and the management of operations for the 
preferred alternative disposal site.  
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Section 9.0 - Section 61 Findings, are included as required by MEPA, to outline whether the 
implementation of the preferred alternative will be likely to cause either direct or indirect 
damage to the environment.  This section makes findings describing potential environmental 
impacts confirming that all practicable measures have been taken to avoid, minimize or mitigate 
potential damage to the environment. 
 
Section 10.0 - Response to Comments, is a comment-by-comment response to correspondence 
received by the MEPA office and resource agencies regarding the New Bedford/Fairhaven 
Harbor DMMP DEIR.  This section contains a copy of the DEIR Certificate and resource agency 
comment letters with highlighted comments. A set of answers to each highlighted comment is 
provided immediately after each letter.  
 
The structure and content of the New Bedford/Fairhaven Harbor DMMP FEIR is directly 
controlled by three primary sets of regulations.  At the state level, the MEPA Scope that 
identifies the information that must be evaluated as part of the site identification process.  This 
outline will ensure that the requirements of the state’s environmental policies are met.  At the 
federal level, the FEIR is subject to the provisions of Section 404 of the Clean Water Act 
(Section 404), and to the National Environmental Policy Act (NEPA).  The Section 404 and 
NEPA outlines will ensure meeting the requirements of federal environmental policies.   
 
The first task, then, was to integrate the requirements of these three authorities.  To do this, 
previous projects that have faced the same task were investigated.  First, site selection processes 
used by the state to site the Cape Cod Disposal Site (MADEM Generic EIR, 1992), and by the 
USACE and Massport to site the disposal cells for the Boston Harbor Navigation Improvement 
Project (USACE & Massport Final EIR, 1996) were evaluated.  Then, at the direction of the 
federal agencies, the process used more recently by the Corps of Engineers for the federal 
Providence River Navigation Project (USACE DEIR, 1998) was also examined.  After extensive 
discussion with the state and federal agencies, the screening process chosen was modeled after 
the Providence River project, in large part because the federal agencies who reviewed the DEIR 
developed the Providence screening, and were therefore familiar with the logic of the document. 
 
The DEIR was reviewed in 2002 and the DEIR Certificate was issued June 14, 2002. The DEIR 
suggested and the Certificate concurred that certain site-specific resource information on the 
preferred alternative CAD sites was necessary to assist in the final alternatives screening for the 
preferred alternative in the FEIR. DEP and DMF submitted letters explaining each of the two 
agencies concerns expected to be addressed regarding the selection of the preferred alternative in 
the FEIR. 
 
In the FEIR, CZM presents the additional resources information that proved helpful in the 
analysis and final selection of the preferred alternative CAD site for the Harbor. 
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2.3 New Bedford/Fairhaven Harbor 
 
New Bedford/Fairhaven Harbor (Harbor) is located on the west side of Buzzards Bay, at the 
mouth of the Acushnet River.  The Harbor is located about 166 miles from New York via Long 
Island Sound and 83 miles from Boston via the Cape Cod Canal.  A gated hurricane barrier 
across the lower harbor, completed in 1966, protects the New Bedford, Fairhaven and Acushnet 
area from tidal storms.  The Harbor includes all the tidewater lying northerly 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 Acushnet.  The outer 
harbor consists of the area south of the hurricane barrier at Palmer Island, and the inner harbor 
consists of the area north of the barrier to a short distance above the New Bedford/Fairhaven 
Bridge (USACE 1996). 
 
The federal navigation channel in the Harbor consists of a main channel authorized extending 
from deep water in Buzzards Bay through the New Bedford-Fairhaven Bridge (U.S. Route 6); a 
channel extending from the lower maneuvering area along the upper waterfront to the vicinity of 
Fish Island and the swing bridge; a channel west of Pierce and Kilburn Wharf to the old 
causeway pier; and an anchorage area north of Palmer Island, off the Fairhaven main waterfront. 
(USACE 1996) 
 
The Harbor has a history of seafaring traditions that continue today with an active fishing fleet.  
New Bedford/Fairhaven Harbor hosts a wide variety of vessel traffic.  The fishing fleet is the 
most important with more than two hundred (200) vessels operating out of the Harbor. The bulk 
of the vessels are steel hulled vessels fishing for ground fish and scallops supplying the nation 
with fish products.  Maritime support industries in the Harbor include vessel maintenance and 
repair facilities, both dockside and/or at various facilities along the waterfront.  Equipment and 
provisions purchased relative to the catching of these products such as food, ice, fuel, oils and 
many other products have a great impact upon the areas economy.  (New Bedford HDC, 1999) 
 
Harbor-related businesses in New Bedford and Fairhaven account for $671 million in worldwide 
sales and 3,700 local jobs.  The seafood industry as a whole, core and support services, accounts 
for 97% of harbor sales worldwide, or $653 million.  Additionally, other waterfront area 
businesses contribute and estimated $18 million in sales and nearly 600 jobs.  Growth of the 
seafood industry over the next five years could result in an additional $59-155 million in sales 
and 140-410 new jobs.  (New Bedford Harbor Plan, 2000).  
 
Since the publication of the DEIR, the City of New Bedford under the auspices of the New 
Bedford Harbor Development Commission (NBHDC) have completed maintenance dredging of 
the slip to the south of State Pier, the fairways leading thereto and a portion of the federal 
navigational and maintenance channel immediately northwest of the proposed CI CAD cell area 
(Apex, 2002).  
 
The largest cruise ship ever to dock in the Harbor, 611 feet long by 79 feet wide, the Regal 
Empress, docked at the State Pier in summer 2002 (Kalisz, 2002). A total of thirty cruise ships 
were due to dock at the State Pier over 2002. In August 2004 a high-speed ferry is set to begin 
service between the State Pier and Martha’s Vineyard (Providence Journal, 2003). The new high-
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speed ferry operators expect to run as many as ten trips per day which equates to as many as 20 
harbor passages per day, possibly some in darkness. These harbor developments are expected to 
be positive stimulants to the slow economy in New Bedford pegged at 12% unemployment in 
2003 (Providence Journal, 2003). The State Pier is located on the New Bedford waterfront just 
northwest of the proposed alternative CI CAD cell site area, and well south of the other proposed 
alternative PIN CAD cell site area. 
 
Deep-draft commercial fishing vessels as long as 150 feet have been servicing the new herring 
and mackerel processing plant located on Fish Island north of the CI area and south of the PIN 
CAD cell area (Commercial Fisheries News, 2002). This new small pelagic fish processing plant 
is expected to hire 75 employees at current capacity. The Fish Island processing plant is located 
on the New Bedford waterfront north of the proposed alternative CI CAD site area and south 
west of the proposed alternative PIN CAD cell area. 
 
2.4 Background of the CZM DMMP  
 
The Executive Office of Environmental Affairs (EOEA), through its office of Coastal Zone 
Management (CZM), is providing technical assistance to the City of New Bedford and Town of 
Fairhaven in support of the harbor planning objectives through the development of a DMMP for 
New Bedford/Fairhaven Harbor dredged sediments.  The DMMP has a ten-year planning 
horizon.  The development of this New Bedford/Fairhaven Harbor DMMP DEIR involved two 
project phases to address the critical issue of finding environmentally sound and cost effective 
disposal sites or methodologies for dredged material unsuitable for unconfined ocean disposal.  
  
The DMMP Phase I information was used to identify baseline conditions and data gaps, and 
served as the basis for the preparation of the MEPA ENF for the New Bedford/Fairhaven Harbor 
DMMP.  Phase II of the DMMP has focused on conducting the field work, research, and analysis 
necessary to undertake a detailed assessment of the potential environmental impacts associated 
with the dredged material disposal alternative(s) identified through the DMMP process. 
 
The purpose of the DMMP for New Bedford/Fairhaven Harbor is to identify, evaluate and 
permit, within the Zone of Siting Feasibility (ZSF) for New Bedford/Fairhaven Harbor, a 
dredged material disposal site(s) or methodology with sufficient capacity over the next twenty 
years to accept dredged material unsuitable for unconfined ocean disposal from public and 
private dredging projects. 
 
The lack of a practicable cost-effective method for the disposal of UDM in an environmentally 
sound manner has been a long-standing obstacle to the successful completion of dredging 
projects in the Harbor.  The disposal alternative siting process has been closely coordinated with 
the City of New Bedford and Town of /Fairhaven, through the Dredged Material Management 
Committee (DMMC).  
 
Members of the DMMC were appointed by the City of New Bedford and Town of Fairhaven to 
serve in an advisory capacity to represent the interests of each community throughout the 
development of the DMMP.  The DMMC was responsible for reviewing project related 
materials, holding informational sessions and communicating with the DMMP consulting team 
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and Harbor Master Planning Committee.  Members of the DMMC included staff from the City of 
New Bedford’s Department of Public Works, Harbor Development Commission, business and 
economic development interests, Town of Fairhaven’s Executive Secretary, a member of the 
fishing industry and the New Bedford/Fairhaven Harbor Master Planning Committee.  
 
Coordination with local port planning interests was an important component of the development 
of the New Bedford/Fairhaven Harbor DMMP DEIR.  The simultaneous development of both 
the DMMP and the New Bedford/Fairhaven Harbor Master Plan has aided the identification of 
the future dredging needs for the maintenance and improvement in navigation within the Harbor 
and with the identification of  potential sites for the disposal of UDM. 
 
The New Bedford/Fairhaven Harbor DMMP DEIR identifies disposal alternatives with sufficient 
cumulative capacity to accept dredged material unsuitable for unconfined ocean disposal from 
public and private dredging projects for the twenty-year planning horizon. In the FEIR, the 
configuration of the final preferred alternative is presented for planning purposes.   Final UDM 
capacities, continued refinement of dredging needs, regulatory analysis of the preferred 
alternatives, and integration of New Bedford/Fairhaven Harbor development priorities will 
ultimately determine specific dredging projects including CAD cell designs.  For the FEIR-level 
planning assessment, overall need is assumed to be the total projected twenty-year volume of 
dredged material.  Accordingly, the FEIR provides sufficient conceptual CAD cell 
configurations that can be created to accommodate, at a minimum, all of New Bedford and 
Fairhaven’s dredging needs over a ten-year period and very likely the twenty-year period 
depending on actual project development.    
 
2.5 Massachusetts Environmental Policy Act (MEPA) Procedural History  
 
The submission of the ENF for the New Bedford/Fairhaven DMMP on June 10, 1998, started the 
official MEPA review process for the DMMP.  On July 10, 1998, pursuant to the Massachusetts 
Environmental Policy Act (M.G.L. c. 30, ss. 61-62H) and the MEPA Regulations (301 CMR 
11.00), the Secretary of the Executive Office of Environmental Affairs (EOEA) made the 
determination that the New Bedford/Fairhaven Harbor DMMP requires the preparation of an 
Environmental Impact Report (EIR).  Because the project involves the potential alteration of 
more than ten acres of Land Under the Ocean (a resource area regulated under the Massachusetts 
Wetlands Protection Act, M.G.L. c. 131, s. 40) and involves the use of state agency funding 
through the Seaport Bond Bill (Chapter 28 of the Acts of 1996), the New Bedford/Fairhaven 
Harbor DMMPs exceeded the “categorical inclusion” threshold at  Section 11.25(2) of the 
MEPA regulations in effect in June 1998, requiring by regulation the preparation of an EIR.  
(Under the current MEPA Regulations, promulgated in July 1998, the New Bedford/Fairhaven 
Harbor DMMP exceeds the 10-acre wetland resource area alteration “Mandatory EIR” threshold 
at 301 CMR 11.03(a)b.  The Mandatory EIR thresholds contained in the July 1998 MEPA 
Regulations have replaced the Categorical Inclusion thresholds from previous versions of the 
MEPA regulations.) The EIR for New Bedford/Fairhaven Harbor DMMP includes the DEIR 
submitted in 2002 and this FEIR in composite. The DEIR Certificate was issued June 14, 2002.  
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2.6 Scoping Summary  
 
The Secretary’s DEIR Certificate of June 14, 2002 (included in this Section of this FEIR), 
establishes the backbone of scope for this FEIR.  The additional resource information for the 
FEIR includes: 

• Additional geotechnical borings 
• Macrobenthic sampling and identification 
• Current measurements and water column chemistry 
• Dredging and disposal event modeling and hydrodynamic analysis 
• Underwater archaeological surveys 
• Physical and chemical analyses of surficial sediments 

 
2.6.1  Coordination with Federal Agencies  
 
The USACE has developed a method of coordinating the review and approval time-lines of the 
various federal resource agencies charged with reviewing major projects involving discharges of 
dredged or fill material in waters of the United States, regulated under Section 404 of the Clean 
Water Act or activities in tidal waters regulated under Section 10 of the Rivers and Harbors Act 
of 1899.  Based upon the mapping overlay planning methodology developed by noted landscape 
architect Ian McHarg in the 1960s, the USACE’s “Highway Methodology” provides a valuable 
tool for decision-making in a coordinated fashion.  This methodology integrates the planning and 
design of a project with the requirements of the USACE permit regulations.  The USACE serves 
as the coordinator of comments from the federal agencies, including the USEPA, the U.S. Fish 
and Wildlife Service (USFWS) and the National Marine Fisheries Service (NMFS). 
 
Participation by the USACE in the earliest stages of project planning is a key provision of the 
Highway Methodology.  The evaluation of alternatives to the project is key to the successful 
completion of the methodology.  Alternatives analysis are based upon the determination of the 
project “purpose and need” (developed under the National Environmental Policy Act (NEPA)) 
and the “overall/basic project purpose” required under the EPA 404(b)(1) guidelines and used by 
the Corps in project permitting. 
 
The 404(b)(1) guidelines establish pass/fail environmental tests, to be completed before a 
determination is made on the balancing of overall project benefits versus detriments.  An 
USEPA/USACE’s Memorandum of Agreement, signed in February 1990, mandates a three-step 
iterative process of avoidance, minimization and mitigation of adverse impacts to wetlands 
functions and values (USACE, New England Division, 1993). 
 
Application of the Highway Methodology to the New Bedford/Fairhaven Harbor DMMP DEIR 
involved several key milestones including the USACE’s concurrence with the DEIR Outline, 
Basic Project Purpose (BPP), and Aquatic and Upland Zones of Siting Feasibility (ZSFs).  
Documentation of the USACE’s  implementation of the Highway Methodology was presented in 
the DEIR Appendix B  which contains letters presenting the coordinated federal comments. For 
the FEIR, the USACE was helpful to confer and develop the sampling plan methodology to 
determine the UDM vertical horizon (Section 8.0, Appendix A).  
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2.6.2  Coordination with State Agencies  
 
Because of the array of permits required from the state to implement various disposal types and 
technologies proposed, DMMP planning has also required the close coordination with state 
regulatory agencies, particularly the Department of Environmental Protection (DEP), Division of 
Marine Fisheries (DMF) and Massachusetts Historical Commission (MHC).  The broad-reaching 
policy issues involved in the disposal of UDM have also been explored with these agencies, and 
will require continued coordination through the development of the FEIR.  Close coordination 
with state agencies was essential to developing this FEIR.  However, all statements and 
conclusions contain herein are the sole responsibility of CZM.  State agencies will be reviewing 
and formally commenting to MEPA on the content and conclusion of this FEIR pursuant to their 
regulatory oversight responsibilities.   
 
2.6.2.1 Department of Environmental Protection  
 
Since Massachusetts does not have comprehensive regulations for the disposal of dredged 
material, DEP Divisions with jurisdiction over UDM disposal including: Wetlands and 
Waterways, Water Pollution Control, Waste Site Cleanup and Solid Waste Management were 
approached at key DMMP milestones.  DEP agencies reviewed and concurred with the site 
selection criteria developed to insure consistency with existing state regulations.  Issues 
regarding aquatic disposal were discussed at numerous meetings, phone calls and e-mail 
correspondence.   
 
2.6.2.2 Division of Marine Fisheries  
 
DMF participation in, and oversight of, investigations of marine resources conducted in support 
of the DMMP was invaluable to developing the detailed assessments provided in the DEIR.  
Communications regarding Harbor preferred alternatives shellfish mitigation were conducted 
with the  DMF Regional shellfish biologist for shellfish mitigation planning of this FEIR. The 
on-going coordination with DMF has played an integral role in data collection and identification 
of areas needing further study for the New Bedford/Fairhaven Harbor DMMP. 
 
2.6.2.3 Massachusetts Board of Underwater Archaeological Resources 
 
As the sole trustee of the Commonwealth's underwater heritage, the Massachusetts Board of 
Underwater Archaeological Resources (MBUAR) is committed to promoting and protecting the 
public's interests in these resources for recreational, economic, environmental, and historical 
purposes.  Under Massachusetts General Law Chapter 6, sections 179-180, and Chapter 91, 
Section 63, the Board is charged with the responsibility of encouraging the discovery and 
reporting, as well as the preservation and protection, of underwater archaeological resources.  
Because the Board's jurisdiction extends over the inland and coastal waters of the state, the siting 
of aquatic disposal alternatives has been sensitive to the MBUAR’s charge.  Ongoing 
communication and with the MBUAR will continue throughout the remainder of the New 
Bedford/Fairhaven Harbor DMMP planning process. 
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3.0 ADDITIONAL SITE-SPECIFIC AQUATIC RESOURCE INFORMATION 
 

3.1 Borings to Confirm Depth to Bedrock and Determine Side Slope Stability 
 

The New Bedford/Fairhaven Harbor DEIR provided a detailed analysis of alternative disposal 
sites for the disposal of unsuitable dredged materials (UDM)(MAGUIRE, 2002). The preferred 
alternative disposal sites presented in the DEIR consist of two confined aquatic disposal (CAD) 
sites within New Bedford/Fairhaven Harbor (Harbor). The two CAD sites are referred to as 
Channel Inner (CI) and Popes Island North (PIN) (Figure 3-1). Phase I exploratory geotechnical 
investigations were conducted for the DEIR (Maguire, 2002).  Geotechnical borings and other 
geophysical studies were undertaken at each of the potential CAD locations (Maguire, 2002). 
Comments on the DEIR concurred with recommended additional site-specific Phase II 
geotechnical borings to obtain a greater level of confidence in the depths to bedrock for this 
FEIR. The new Phase II borings also provided sediment characteristics for preliminary 
engineering including side-slope stability of (CAD) cells of the CI and PIN resource areas 
(Maguire, 2003, and see Appendix A).  
 
Note: The FEIR distribution capacity is based on the geotechnical characteristics of the CAD 
areas as a  conceptual basis for long-term use of the CADs.  Specific CAD sites and location 
within the area of the preferred alternative will be determined by the specific dredging 
program developed by New Bedford and Fairhaven. 
 
3.1.1   Goal 
 
The goal of the additional borings was to confirm depths to bedrock and to determine CAD cell 
side slope stability. Specific depths to bedrock were established to provide a more accurate 
estimate of the potential CAD cell capacities. Geotechnical analysis of sub-aqueous soil samples 
from the four additional borings provided sediment engineering properties to support the 
preliminary design of stable and constructible CAD cell side-slopes (Maguire, 2003, and see 
Appendix A). 
 
3.1.2 Description of Study 

 
The two proposed CAD cell sites are located approximately ½-mile apart (Figure 3-1).  The CI 
site has an area of approximately 90-acres (Figure 3-2) and is the more southerly area. The PIN 
site, with an area of approximately 80-acres, is the more northerly area (Figure 3-3). Fieldwork 
consisted of integrated geotechnical and geophysical investigation efforts. Phase I geophysical 
seismic refraction surveys in the DEIR were the primary investigatory tool used to develop the 
study area bedrock surface database and establish preliminary CAD cell design parameters. 
These geophysical surveys were used to assist in the appropriate location of Phase II marine 
boring explorations contained in this FEIR. Four Phase II borings were drilled between October 
15 – 23, 2002 at predetermined locations within the two sites studied (Figures 3-2, 3-3).  The 
boring locations were selected to verify maximum/minimum bedrock elevations or were located 
in areas of “low confidence” bedrock interpretation.  
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The Phase II geotechnical drilling program was conducted with a barge mounted drill rig in the 
Harbor.  Samples of soil were collected during the drilling program using a split-spoon sampler.  
Rock-core samples were collected from the borings using a diamond-bit rock core barrel. The 
borings were performed in areas that supplement previously collected geotechnical information. 
Phase II borings also provided representative sediment samples and sampling standard 
penetration test (SPT) data, from mudline to bedrock depth, necessary for sediment engineering 
property estimates.  The geotechnical laboratory program was undertaken to assist in sediment 
strata differentiation and sediment engineering property development.  The laboratory program 
was also designed to provide a sediment physical property database for this and subsequent 
State-wide CAD cell design and construction feasibility assessments.   
 
 

Marine Borings  Site 
Area Phase II October 2002 Total 

Borings 
CI NBH – 9, 10 and 11 3 
PIN NBH - 8 1 

 
 
The geophysical program used data from the four additional Phase II borings to recalibrate the 
existing bedrock profile model for greater confidence (Apex, 2003). Initial depth-to-bedrock 
information was re-run using the final models from 2001 as a starting point.  Based on the 
comparisons between the existing models and the new depth to bedrock elevation information 
gained through the 2002 drilling program, various lines were re-analyzed. More refined 
geophysical bedrock profile modeling recalibrated with supplemental data was the most cost 
efficient approach to produce high resolution bedrock profiles of these 90- and 80-acre sub-
aqueous sites. It should be noted that project borings are widely spaced and only general trends 
in subsurface conditions are revealed. Due to the wide spread boring location spacing they were 
integrated with area wide geophysical exploratory techniques. 
 
3.1.3 Results 

 
The Phase II geotechnical program borings of the two proposed CAD cell sites revealed similar 
geologic stratigraphy, from mudline down: 
 

• Surficial organic sediments, Organic Silt and Peat, are geologically recent, Holocene Era, 
deposits. 

• The Interbedded silts, sands, and sands and gravels with occasional boulders, are 
complex bedded Glacial-Drift Pleistocene Age deposits composing the bulk of the 
stratigraphic column. 

• The deepest Glacial Till stratum is generally dense, thin and boulder laden.  The Glacial 
Till stratum was formed by direct glacial ice-contact during the Pleistocene Age. 

 
The bedrock, Gneissic Granite (Alaskite), is surficially fractured and observed to be in a fresh to 
slightly weathered condition.  Of note are the extensive Organic Silt and Peat deposits observed 
in boring NBH-1, located at the north end of the Popes Island North site.  During initial cell 
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dredging, the organic sediments are the least stable and exhibit the shallowest stable slope 
angles. The most prominent stratigraphic feature, the Interbedded Glacial Drift and the deepest 
sediment stratum, the Glacial Till, are observed to contain boulders, which will have to be 
addressed by the dredging management plan. The Glacial Drift is thought to contain only 
occasional boulders; while the more limited thickness Glacial Till significantly more.  It is 
probable that cell dredging will not extend significantly into the Glacial Till stratum, dependent 
upon the defined Till limits.  
 
For the Phase II geophysical program profiles generated from the data indicated that the bedrock 
character in both areas of interest is irregular, and marked by undulations of the bedrock surface 
(Figure 3-4).  The results of the re-interpretation of the refraction data are best conveyed as 
contoured surface maps of the bedrock as determined from the interpreted seismic data.  Figures 
3-5 and 3-6 depict the results of the seismic data interpretation for CI and PIN area, respectively.  
The figures display the inferred top of bedrock surface as determined from the seismic refraction 
data as a color-coded contour elevation (referenced to NGVD29), in order to aid in the 
identification of trends in the surface (i.e., blue areas are deeper and red/pink/orange areas are 
shallower).   
 
The “highest” bedrock surface elevation noted in the CI area is in the range of minus 35 feet 
(NGVD29).  The “lows” in the bedrock topography, noted from the data within the possible 
CAD footprint are in the minus 66-foot range (NGVD29).  The mean elevation of the bedrock 
surface in the CI area is minus 52-foot (NGVD29) (See Figure 3-5).  The “highest” bedrock 
surface elevation noted in the PIN area is in the range of minus 28 feet (NGVD29).  The “lows” 
in the bedrock topography, noted from the data within the possible CAD footprint are in the 
minus 95-foot range (NGVD29).  The mean elevation of the bedrock surface in the Popes Island 
North area is minus 66 feet (NGVD29) (See Figure 3- 6).   
 
Data collected in the CI revealed potential faulting or fracturing that trends north to south 
through the center of the area also affected seismic velocities and the models calculated using 
these velocities. Data collected in the PIN proved a high confidence indicating sound bedrock 
surface.  Adding to the confidence in this area, is supporting seismic data northwest of the survey 
area (Foster Wheeler, 2001).   
 
3.1.4 Summary 
 
The Phase II geotechnical program determined that both the CI and PIN areas have sediment 
engineering properties to support the preliminary design of stable and constructible CAD cell 
1V: 3H side slopes. Also, the absence of apparent bedrock precipice formations that might 
restrict CAD cell capacity restrictions was clarified. More refined depth of sediment from 
mudline to bedrock information helped define CAD cell capacities for CI and PIN. The 
estimated capacity for UDM is approximately 150,000 cubic yards (cy) at CI and approximately 
2,050,000 cy at PIN. 
 
The CI site is an area of uniformly shallow sediment depth. As a result, even a small project 
CAD cell would take up a large surface area making a small project CAD cell quite large in plan-
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area. This configuration results in a relatively large required total volume of sediment handled in 
relation to the volume of space created for contaminated sediment.  The presence of the federal 
navigation channel, maneuvering and anchorage areas further complicate this area.  
 
The PIN site typically exhibited shallower water and deeper sediment depths. In the PIN site, 
accommodation for five moderate volume dredge projects, ±50,000 cy each, as well as a large 
volume dredge project, ±1,800,000 cy, fits well with revealed subsurface conditions.  The 
relatively shallow sediment depths along the area’s eastern, Fairhaven, edge favors a moderate 
project cell approach, while the deeper sediment depths along the western bedrock valley, 
adjacent to Popes Island favors a large project cell approach.  If moderate projects are initially 
considered for the PIN site, the potential for a dredge material quantity to fit within the eastern, 
shallow cell and shallow water depth area should be considered for specific project estimates.  In 
addition, initial moderate project time estimates should reflect the use of smaller less efficient 
but more mobile equipment. Greater detail on CAD cell development is contained in Section 3.3 
Preliminary CAD Cell Configuration and Construction Planning. 
 
3.2  Comparative Dredged Materials Options 
 
The DEIR presented discussions on a great number of UDM disposal options for dredged 
materials generated from Harbor maintenance before arriving at the preferred alternative CAD 
cells CI and PIN that are evaluated for the preferred alternative in this FEIR. Upland and aquatic 
disposal categories were thoroughly explored and evaluated. The off-site upland disposal was 
researched for the DEIR (Maguire, 2002). The process to prepare dredged material for final 
upland disposal or reuse involves the following primary site functions: off-loading; material 
screening; lime treatment; soil amendment; and transfer to disposal/reuse site (DEIR section 4.0). 
The cost for upland disposal ranges from $62 - $333/cy for silty UDM that is not suitable as final 
cover for landfills.   
 
Aquatic disposal options for Harbor UDM other than the preferred alternative CAD cells,  
included disposal in traditional offshore dumping sites and subsequently capping the UDM with 
SDM. The hydrodynamic conditions for this remedy must be depositional, so that capping 
materials are not eroded over perpetuity thus chancing recontamination of the environment. 
Aquatic disposal options considered in the DEIR included the Buzzards Bay Disposal Site 
(BBDS) and West Island disposal area.  These locations among others did not pass screening of 
the alternatives in the DEIR (Maguire, 2002, and see Section 4.0).  
 
EPA has made a commitment to dispose of Harbor sediment containing very highly elevated 
“actionable levels” of contamination. In 1983 the EPA declared an area that has been defined as 
approximately 18,000 acres surrounding and including the Harbor as The New Bedford Harbor 
Superfund Site (EPA, 1998). In 1998 the EPA planned to construct four shoreline Confined 
Disposal Facilities (CDF) along the Upper Harbor shoreline. These CDFs were to be 
reconstructed coastal land features. The design of these CDFs included installation of permanent 
steel bulkheads set off the existing shoreline and back filling shore-side voids with contaminated 
materials then capping with clean materials to prevent recontamination with the environment.  In 
2002, the EPA issued formal additional information and a refined cleanup approach for the upper 
and lower Harbor. The new information eliminates a 17-acre CDF and replaces this shoreline 









SECTION 3.0 - ADDITIONAL SITE-SPECIFIC 
 AQUATIC RESOURCE INFORMATION 

 
  

NEW BEDFORD/FAIRHAVEN HARBOR DMMP FEIR 3-5 

disposal with off-site upland disposal (EPA, 2002). This change reflects considerable savings to 
the Agency clean-up cost. Still the estimate for the latest change equates to approximately 
$400/cy to dispose of the actionable contaminated Harbor sediment for perpetuity (EPA, 2002). 

 
3.3  Preliminary Cad Cell Configuration And Construction Planning 
 
The DEIR provided the basis for conceptual engineering for CAD cells at the preferred 
alternatives CI and PIN sites. The FEIR distribution capacity is based on the geotechnical 
characteristics of the CAD areas as a conceptual basis for long-term use of the CADs.  Specific 
CAD sites and locations within the area of the preferred alternative will be determined by the 
specific dredging program, developed by New Bedford and Fairhaven. In response to the Draft 
EIR Certificate, the Secretary called for site-specific information supportive of a Preferred 
Alternative Cad cell management plan. This Certificate states that if the site-specific information 
indicates that the preferred alternative, in whole or part, is not suitable, the FEIR will provide the 
same level of information on any alternative site or methodology that might be chosen. 
Information derived from the latest geotechnical and geophysical studies that the FEIR was 
applied to this preliminary CAD cell configuration and construction planning to attain a higher 
level of management confidence. Application of the latest geotechnical and geophysical findings 
provided a lower level of management confidence for CI and conversely a higher level of 
management confidence in PIN (section 3.1 of this FEIR). Also, after the publication of the 
DEIR, the NBHDC expressed particular interest to include small moderate capacity CAD cells of 
approximately 50,000 cy UDM capacity in the overall CAD cell planning horizon. 
 
3.3.1 Preferred Alternatives CAD Cell Configurations and Construction Planning  
 
Distances between CAD cells at each site were maintained at 100-feet for construction efficiency 
and cell stability considerations. In calculating the volume of each cell, a slope of 1Vertical: 
3Horrizontal (1V: 3H) was determined to be suitable to produce stable and constructible cell side 
slopes. This geotechnical evaluation was based upon a review of: boring and sediment laboratory 
test data, examination of sediment samples, geophysical interpretations, and qualified 
geotechnical research and experience in the New England area with similar sediment profiles.  
The stability of cell side slopes is in part a function of exposure time to environmental and 
operational forces.  
 
Table 3-1, Estimated Sediment Engineering Properties, summarizes estimated sediment 
engineering properties and cell side slopes for preliminary CAD cell design.  In the short-term, 
repetitive forces imposed by dredging operations, tidal current and wave loadings as well as 
storm forces will slightly degrade initially stable submarine slopes.  In the long-term, cell side 
slopes need to be stable enough to maintain the full depth integrity of sequestered contaminated 
organic sediments that have relatively weak structural properties.  The recommended 1V: 3H 
CAD cell side slopes assumed the variety of sediment types involved as well as a reasonably 
short-term, single season, exposure period, i.e., CAD cells would likely be dredged and 
backfilled in one season.  
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Final cell capping may occur during the subsequent season to allow the confined sediments time 
to consolidate and gain structural stability. (See discussion in Section 8.0, Dredging Management 
Plan.) A 10-foot buffer was maintained between proposed bottom of CAD cell and the average 
bedrock surface within the CAD cell footprint.  This buffer accounts for inaccuracies in the 
defined bedrock surface, variations in the actual bedrock surface and further maintains several 
feet of dense sediment buffer between cell contained contaminants and possible fractured 
bedrock surfaces. Cell capping thickness determination for CAD cells requires consideration of 
bioturbation, consolidation, erosion, operational, and chemical isolation as design parameters 
(USACE, 1998).  
 
The objective of capping the contaminated dredged materials in NBH CAD cells is to adequately 
isolate the UDM from the environment (Palermo, et al., 1998). A three-foot CAD cell cap was 
introduced as conceptual in the DEIR.  Equivalent caps have been engineered for the CAD cells 
of Boston Harbor Navigation Improvement Project (BHNIP), Providence River and Harbor 
Maintenance Dredging Project (PRHMDP) and Newark Bay Confined Disposal Facility 
(NBCDF and USACE, 1995 and USACE, 2001 and PANYNJ, 1998). Post-dredge monitoring of 
CAD cells of BHNIP shows effective recolonization of opportunistic macrobenthic species 
within one year (ENSR, 2001). An extremely conservative four-foot CAD capping thickness was 
assumed for the CAD cells in this particular Harbor due to the highly elevated level of known 
contaminants (ENSR, 2002). Even though much of the contaminated dredged material expected 
to be sequestered in the PIN CAD cell is below EPA actionable levels, the four-foot conservative 
capping layer has been planned for environmental safety (EPA, 1998). 
 
3.3.1.1 Channel Inner Area CAD Cells  
 
After investigating the potential storage volume within the CI area, it is apparent that the shallow 
bedrock and general location of the proposed cells may severely limit the potential capacity in 
this area.  Volumes were calculated assuming three cells in the CI area.  All three CAD cells 
were designed to accommodate approximately 50,000 cubic yards of material.  Figure 3-2 shows 
the cell configuration.   
 
In addition, the proposed CI CAD cells are located within the federal channel and associated 
maneuvering /anchorage area.  In order to account for future dredging activities, which may 
disturb the suitable material cap, an additional contingency of three (3) feet was planned.  This 
additional contingency is expected to be either an additional cap thickness of three (3) feet, or a 
depressed surface (i.e., leaving the final grade 3-feet below required depths). This extra 
operational compensation was added to protect the cap from being dredged as part of ongoing 
maintenance dredging during normal harbor/port operations. For each CAD cell, total storage 
capacity equals the volume of suitable material expected to be placed.  
 
 
 
Figure 3-7 below shows an estimate of the division of the available volume for the CI area. Table 
3-2 below summarizes the calculations for the CI area. 
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Table 3-2.  Volume Calculation summary for the Channel Inner Area CAD configuration shown 
in Figure 3-7. 
 

Cell

Average 
Bedrock 
Elevation

Average 
Bathymetric 

Elevation
Sediment 
Thickness

Available 
Dredge Depth

Total Dredged 
Volume

Total Storage 
Capacity

1 -57 ft -31 ft 26 ft 16 213,000 CY 48,500 CY
2 -57 ft -31 ft 26 ft 16 213,000 CY 48,500 CY
3 -58 ft -28 ft 30 ft 20 111,900 CY 55,750 CY

 
• Average Bedrock Elevation –Average Bathymetric Elevation = Sediment Thickness 
• Sediment Thickness – Bedrock Buffer (10-feet) = Available Dredge Depth 
• Total Dredged Volume = Available Dredge Depth x (length and width of cell) using 

1:3 slope 
• Total Storage Capacity = Total Volume Dredge – (top 4-foot contaminated material 

+ 4-foot suitable material cap + 3-foot maintenance dredge contingency) 
 
Table Assumptions: 

• All volumes are calculated as Volume of the Void (VOV) and do not take into account 
sediment properties (i.e., bulking, etc.).  The volumes are approximate, and are based on 
average elevations within each proposed cell. 

• Average Bedrock Elevations were calculated using Oasis Montaj V5.16 minimum 
curvature model of the bedrock surfaces within each of the proposed CAD cells.  A 
mathematical modeling cell size of 12 was maintained to construct the minimum 
curvature model of the bedrock surface. 

• Average Bathymetric Elevations were calculated similarly to the Average Bedrock 
Elevations using the USACE bathymetric data 1997 and a mathematical cell size of 8. 

• Sediment Thickness was calculated by subtracting Bathymetric/Mud line Elevation from 
the Bedrock Elevation. 

• Available Dredge Depth is the depth of material excavated allowing the proposed CAD 
cell to terminate allowing a 10-foot sediment buffer between the bottom of the CAD cell 
and the bedrock surface.  The available dredge depth can also be thought of as the depth 
of material to the bottom of the proposed CAD cell. 

• Total Volume Dredged is the amount of material needed to be removed to form the 
proposed CAD cell given the average dredge depth and assuming a 1:3 (V: H) side slope 
for each cell. 

• Total Storage Capacity is the final volume after disposing of the top 4-feet of 
“contaminated” material back into the cell and allowing for the 4-feet of clean cap 
material.  A maintenance dredge contingency of 3-feet is also allowed for. 
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Figure 3-7. Breakdown of the division of available storage capacity and average geological cross 
section as seen in the borings conducted in the CI area. 
 
3.3.1.2  Cross Section Profiles – Channel Inner Area CAD Cells 
 
Two Stratigraphic Cross Sections were extracted from a profile cut through the CI area proposed 
CAD cells 1 and 2 (C-C¹) (Figure 3-8) and proposed CAD cell 3 (D-D¹) (Figure 3-9). The cross-
sections were constructed by digitizing the modeled bedrock surface and the bathymetric surface 
over the length of the profile.  Boring information collected as part of the project was also 
extrapolated to the profile centerline to depict the types and thickness of geology encountered. 
 
3.3.1.3 Popes Island Area CAD Cells Volumes Calculations 
 
Volumes were calculated using a conceptual configuration of six cells in the PIN area (See 
Figure 3-3).  Cell 1 was designed for a capacity of 1.8 million cubic yards.  Cells 2 through 6 
were designed to accommodate approximately 50,000 cubic yards of material each. There is an 
additional loss of cell volume since the upper four (4) feet of footprint sediment in the PIN area 
is unsuitable and will be placed back into the cell, taking up volume associated with the top four 
(4) feet of material.  Additionally, a cap of four (4) feet of suitable material will be placed on top, 
for a cell total of eight (8) feet of depth subtracted from the calculations for each cell.  Table 3-3 
below summarizes the calculations for the PIN area. For each CAD cell, total storage capacity 
equals the volume of suitable material expected to be placed, at the proposed BBDS. Figure 3-10 
shows a graphical breakdown of the division of available volume and geological types. 
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Table 3-3.  Volume Calculation Summary for the PIN area CAD configuration shown in Figure 
3-10. 

Cell

Average 
Bedrock 
Elevation

Average 
Bathymetric 

Elevation
Sediment 
Thickness

Available 
Dredge Depth

Total Dredged 
Volume

Total Storage 
Capacity

1 -75 ft -8 ft 67 ft 57 ft 2,275,000 CY 1,841,000 CY
2 -50 ft -6 ft 44 ft 34 ft 82,375 CY 48,100 CY
3 -54 ft -8 ft 46 ft 36 ft 83,800 CY 49,500 CY
4 -57 ft -9 ft 48 ft 38 ft 84,950 CY 50,700 CY
5 -58 ft -9 ft 47 ft 39 ft 65,450 CY 51,200 CY
6 -57 ft -8 ft 49 ft 39 ft 85,450 CY 51,200 CY

 
• Average Bedrock Elevation –Average Bathymetric Elevation = Sediment Thickness 
• Sediment Thickness – Bedrock Buffer (10-feet) = Available Dredge Depth 
• Total Dredged Volume = Available Dredge Depth x (length and width of cell), using 

1:3 slope 
• Total Storage Capacity = Total Volume Dredge – (top 4-foot contaminated material 

+ 4-foot suitable material cap) 
 

AVERAGE MODELED 
BEDROCK DEPTH

AVERAGE BEDROCK DEPTH 
FROM BORING LOGS

AVERAGE GLACIAL TILL 
LAYER THICKNESS

CONTAIMINATED TOP 4' FROM 
CELL FOOTPRINT

AVERAGE THICKNESS OF 
INTERBEDDED SILT, 

SANDS AND GRAVELS

GLACIAL TILL "BUFFER"
LAYER

VOLUME AVAILABLE 
FOR STORAGE

AVERAGE ORGANIC SILT 
LAYER THICKNESS

HARBOR BOTTOM

CLEAN CAP

 
Figure 3-10. Breakdown of the division of available storage capacity and an average geological 
cross section from the borings conducted in the PIN area. 
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3.3.1.4 Cross Section Profiles –Popes Island North  CAD Cell Area 
 
Stratigraphic cross sections were extracted from profile cuts through proposed CAD Cells 2 – 6 
(A-A¹)(Figure 3-11) and CAD Cell 1 (B-B¹) (Figure 3-12) in the PIN area.  The locations of the 
cross sections are shown on Figure 3-3. The cross sections were constructed by digitizing the 
modeled bedrock surface and the bathymetric surface over the length of the profile.  Boring 
information collected as part of the project was extrapolated to the profile centerline to depict the 
types and thickness of geology encountered. 
 
3.3.2  Summary 
   
3.3.2.1 Channel Inner  
 
The CI site is an area of uniformly shallow sediment depth, making even a moderate volume 
project CAD cell expansive in plan-area and relatively inefficient to complete.  The inefficiency 
is due to the limited five-foot depth for contaminated dredge project material after taking into 
consideration all of the following design parameters; ten-foot bedrock buffer, four-foot suitable 
cap, additional three-foot operational and maintenance contingency (for protection against over-
dredging) and four-foot contaminated CAD cell footprint layer. Therefore, to accommodate 
considerable dredged material volumes the CI CAD cell footprints must cover a large area. The 
ongoing and likely increased presence of navigation, maneuvering and anchorage activities 
overlying the CI site further complicate this area’s development. 
 
3.3.2.2 Pope's Island North 

 
The PIN CAD cell area is a submerged marine geological resource measuring approximately 80 
acres by 60 feet deep of sub-aqueous sediment appropriate to sequester approximately 2,050,000 
cy of Harbor UDM. The NBHDC has identified an annualized seasonal need to dredge and 
sequester approximately 50,000 cy of UDM in keeping with Intermediate Goals of their Harbor 
plan.  The DEIR showed long-term Harbor UDM disposal needs at 960,000 cy for ten-years and 
2,555, 280 (including 20% contingency) for twenty years. The final CAD cell configuration may 
vary in layout from the six cell preliminary configuration provided in the FEIR. However, 
preliminary engineering necessary to characterize the CAD areas required for the State 
designation required conceptual engineering design of CAD cells. The PIN CAD cell 
configuration consists of five moderate volume cells approximately 50,000 cy each and one high 
capacity cell of approximately 1,800,000 cy capacity. This configuration was selected to 
accommodate several smaller projects and either one major project (such as a USACE 
maintenance project) or several additional smaller projects. The PIN CAD resource will be 
designated as a CAD area to be developed to respond to the Harbor’s current and future dredging 
needs in an the most environmentally responsible and cost-efficient manner. 
 
However the CADs are ultimately configured, it is important to note that the conceptual layout of 
the CAD area has been designed in response to the revealed subsurface conditions. The relatively 
shallow sediment depths along the area’s eastern extent, near Marsh Island, favor the moderate 
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approach. The deeper sediment depths along the western bedrock valley adjacent to Popes Island 
favor a high capacity CAD cell project approach.  
 
The preliminary CAD cell engineering design configured the five moderate capacity cells in the 
eastern extent to retain the deeper sediment depths above the western bedrock valley for high 
capacity project(s). This configuration maximizes of the available area. If necessary, moderate 
capacity cells may be constructible in the deep sediment over the western bedrock valley. The 
deep organic layer will be more easily dredged and access from the navigable channel north of 
Popes Island is convenient. However, if moderate capacity CAD cells are located in the deeper 
sediment, capacity potential beneath moderate capacity cells will be sacrificed and overall cell 
capacity will be compromised.  
 
Two approaches may be followed to access the shallower sediment depth eastern extent of PIN 
CAD cell area. One solution is a course over existing depths of approximately 10 to 12 feet at 
high tide with low capacity scows of approximately 500 cy. With this approach any additional 
UDM required to be dredged, for improved scow passage will be added to cell capacity. Another 
solution is a course over an in-channel CAD cell(s) constructed to 20 feet of draft at high tide 
with up to a 2000 cy scow load from navigable depths to the eastern area. In the event a high 
capacity CAD cell was constructed prior to moderate capacity cells in the eastern area, a 20-foot 
deep channel from navigable waters could be incorporated into the final design. In the latter 
approaches additional draft to 20 feet above the final cell cap equates to an additional volume of 
suitable material from the CAD cell(s) disposed of at BBDS, (Note that there may be additional 
ways to maximize access and efficiency; see the next paragraph.) Generally, rate of UDM 
disposal is measurable relative to the scow capacity. Cell construction guidelines are included in 
the PIN CAD cell management plan, Section 8.0. 
 
In conversations with the dredging industry, dredgers have stated that their strong preference is 
to be allowed to propose construction alternative regarding access routes, capacity, cell design, 
and location in response to a given volume to be dredged and in configuration of potential future 
CAD locations (GLDD, personal communication, 2003). The potential impediments described 
above are presented to generally inform the reader that 1) CAD design and layout will need to be 
addressed thoughtfully; 2) each design scenario will contain efficiencies and inefficiencies; and 
3) dredging management and construction expertise must be employed in final CAD design and 
management. 
 
3.4 Underwater Archaeological Surveys 

 
An initial literature based assessment of cultural resources, including the location of possible 
shipwrecks was conducted for the DEIR. The MEPA Certificate included the requirement for 
site-specific underwater archaeological surveys. For this FEIR, more detailed cultural screening 
and site-specific marine geophysical surveys were conducted at the Harbor to identify possible 
cultural anomalies and hazards to the development of CAD cell at either the CI or PIN sites 
(Apex, 2003, and Appendix B).  
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3.4.l  Goal 
 
The purposes of the survey are to: 1) determine the presence or absence of submerged cultural 
resources potentially eligible for the National Register of Historic Places; and 2) identify 
possible hazards to future dredging or disposal activities.   
 
3.4.2 Description of Study  
 
This additional cultural resource assessment presents an analysis of the collected cultural and 
geophysical data of potentially significant cultural and natural features lying on the harbor 
bottom that could pose an obstacle or a hazard to dredging. The cultural screening provides an 
historical context, while the hazards/obstruction screening reflects the results of the underwater 
surveys completed for this FEIR. 
 
3.4.2.1 Cultural Screening 
 
The first permanent European settlement in the study area began in 1652 when settlers from 
Plymouth bought the land presently encompassing Dartmouth, New Bedford, Fairhaven and 
Westport. New Bedford’s spacious and naturally deep harbor became an ideal location for the 
development of the fisheries industry. Whaling soon became the primary industry in New 
Bedford and Fairhaven. The first whalers in the colonies left from Nantucket and New Bedford 
as early as 1690. Related maritime industries sprung up in New Bedford, and particularly 
Fairhaven, in support of the whaling industry, including shipbuilding, ropewalks, and candle 
factories. Water depth in the harbor was reported between 18 and 24 feet (Ricketson, 1858). 
However, by 1888, whaling had declined dramatically. Only 74 whalers worked out of New 
Bedford in that year, with a tonnage of 18,911 (Sayer, 1889). Ultimately, the future of whaling as 
a source of oil was ended once Colonel Drake discovered oil in the ground in northwestern 
Pennsylvania in 1859. By the end of the nineteenth century, whaling had given way to textile 
mills as the leading industry in the New Bedford economy. It was not until after the First World 
War, when the introduction of diesel powered fishing boats allowed vessels to economically 
reach the rich offshore fishing banks, that New Bedford once again became a prominent fishing 
port. 
 
Massachusetts Bureau of Underwater Archaeology (MBUA) files contained information on three 
previous archeological surveys in the project vicinity including the DEIR (Maguire, 2002) (Cox, 
2001) (Cembrola, 1989). For two of these projects conducted previously in the Harbor a number 
of targets identified by magnetic and acoustic surveys as possible archaeological importance 
turned out to be modern debris and derelict vessels that did not satisfy Two of the projects were 
completed using. The report concluded that none of the vessels satisfied National Register of 
Historic Places (NRHP) criteria (Cox, 2001a). 
   
3.4.2.2 Hazards/Obstructions Screening  
 
Marine geophysical data for this survey was collected from the two areas of the Harbor that are 
of interest to the project: CI and PIN. The geophysical was comprised of site-specific 
geophysical surveys that covered CI and PIN CAD study areas using two survey techniques:  
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side scan sonar and magnetometer. The data were processed and interpreted by geophysicists, 
and potential targets, which may represent cultural resources and/or hazards to the future 
operations, were identified and registered on summary maps of the areas.  These target summary 
maps display the locations of the potential targets identified on a base map of New Bedford 
Harbor (Appendix F).   
 
Field operations for the Harbor marine geophysical survey were conducted from October 21 
through October 24, 2002. The marine surveys were conducted from a 32-foot aluminum survey 
vessel, R/V Cyprinodon, outfitted with side scan sonar and a magnetometer.  Shipboard systems 
were integrated with a Differential Global Positioning System (DGPS) so that the geophysical 
data collected from the instruments could be tagged with precise position information at regular 
intervals. 
 
3.4.3 Results 
 
Preliminary analysis and interpretation of the geophysical survey information was performed 
each day in order to plan the remaining work or modify the survey program in specific areas.  
The objective of the data analysis and interpretation phase was to characterize the responses from 
the geophysical data in terms of their most probable sources (i.e., rock, buried object, pipe, cable, 
etc.).  An integrated approach to the analysis and interpretation phase was implemented for this 
project, in which targets and features detected by magnetic and side scan sonar imagery were 
collectively interpreted.  This strategy allowed targets and features detected by both instruments 
to be more accurately characterized in terms of depth and probable source. The magnetic and 
side scan data were also analyzed and interpreted in concert with the historic structure pattern 
and lithologic and geotechnical sampling data existent for the harbor. Experienced geophysicists 
identified target and feature responses within the data and generated color-coded maps and target 
anomaly lists for the geophysical anomalies. 
 
3.4.4     Summary 

 
Numerous targets of interest were identified on the summary maps.  These targets included both 
potentially manmade and natural objects and features.  The “cultural” objects identified include: 
linear features which are thought to be indicative of the presence of pipes and cables; individual 
targets thought to generally represent stand-alone features such as mooring blocks, anchors, and 
miscellaneous dropped objects; and groups of targets clustered together and thought to generally 
represent modern vessel debris.  Analysis of remote sensing data identified 43 magnetic and/or 
acoustic targets in the two survey areas. Most of the targets appear to be isolated single source 
objects, modern debris, or geologically related objects.  While three of the remote sensing targets 
found in the CI survey area generated magnetic signatures suggestive of submerged cultural 
resources, they are located within the dredged portion of the federal channel. This indicates that 
the target sources are very likely modern debris since such areas were subjected to periodic 
maintenance dredging. 
 
None of the remote sensing targets appears to contain submerged cultural resources. No 
additional underwater archeological investigation is recommended. Several of the targets 
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identified (such as large sections of old dock), may represent difficult issues for future dredging 
or other project operations, and may require further investigation.  
 
3.5 Physical And Chemical Analysis Of Surficial Sediments 
 
Physical and chemical analyses of surficial sediments in the CAD cell areas were determined for 
this FEIR (Maguire, 2003, and see Appendix E, F; ENSR, 2003). Additionally, marine water 
samples were collected to support elutriate testing for use in site-specific water quality 
assessment study. 
 
3.5.1 Goal 

 
Goals of the site-specific surficial sediments sampling and analyses to determine the vertical and 
horizontal horizons of surficial unsuitable dredged materials (UDM) and analyze sediment of the 
benthos in the preferred alternative CAD cell sites. Site-specific surficial sediment sampling was 
conducted for physical analysis through two sampling techniques 1) vibracore probes for 
surficial chemistry analysis; and 2) surface grab sampling as part of the sediment grain size for 
the macrobenthic analysis study (Maguire, 2003; ENSR, 2003). 
 
One set of surficial sediment data were collected in the CAD sites for chemistry at intervals 
using metals as indicator parameters to screen for a subsequent comprehensive suite of 
laboratory analyses (Maguire, 2003). Comprehensive laboratory analyses for PAHs, pesticides, 
dioxins, and PCBs were then performed to identify the extent of chemical contamination. This 
sampling plan was discussed and confirmed with the USACE New England Regulatory Division 
as practicable and sufficient for the purpose of State CAD Site designation (USACE, September 
2002). In this discussion with the USACE, the collective assumption was that a deposition rate of 
approximately one centimeter per year over the last 150 years would limit the vertical extent of 
contamination to less than four feet. This assumption was based on the USACE contribution to 
the discussion that the annual sediment deposition rate of 1cm/yr over the past 150 years since 
the dawn of the industrial age in New England was typical (USACE, September 2002). This 
assumption was to be confirmed by the results of the sampling plan.  
 
3.5.2 Description of Studies   

 
3.5.2.1 Chemical 
 
Twelve vibracore sediment sample probes were advanced in the preferred alternative CAD sites 
from the RV Cyprinodon, a 32-foot aluminum research vessel, on October 10, 2002, with 
oversight by Maguire personnel (Figure 3-13).  Vibracore sample locations were selected on the 
basis of the following criteria; investigation history, access, adequate subsurface coverage within 
the CAD cell areas, and utility line locations.  Vibracore borings were advanced to depths up to 
12 feet below grade utilizing a suspended pneumatic vibratory hammer.  The locations of 
vibracore borings are depicted in Figure 3-14.   
 
Selected sediment samples were placed in clean glass jars for preliminary analysis of metals at a 
USACE-certified laboratory.  On October 11, 2002, the following sediment samples were 
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submitted for metals analysis at AMRO Environmental Laboratories Corporation, located in 
Merrimack, NH. 
 
3.5.2.2 Grain Size and TOC 
 
The sediment grain-size and TOC samples were taken in CI and PIN from the same research 
vessel as the vibracores on a later date, October 30, 2002. One grab sample dedicated to grain 
size analysis and TOC was collected at each of seventeen stations; eight at CI and nine at PIN. 
Sediment grain-size samples were removed using a 2.5-cm diameter sub-corer and the sample 
placed in a WhirlPac®. Sediment for TOC was also removed from this sample with a stainless 
steel spoon and placed in a 125-ml glass jar.  All sediment grain-size and TOC samples were 
stored on ice through the duration of the survey and for shipping. The locations of sediment grain 
size and TOC samples are depicted in Figure 3-14. 
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Figure 3-13. Maguire staff collecting marine surficial sediment samples. 

 
3.5.3 Results 
 
3.5.3.1 Chemical  
 
Test vibracore borings indicated marine deposits of dark organic silt underlain by inorganic silt 
and clay.  The dark organic silt included shell hash and other harbor bottom detritus.  The 
inorganic silt and clay was observed to contain mostly silt, fine sand, and clay as well as trace 
gravel, coarse and medium sand.  The hue of the underlying silt/clay strata was various shades of 
gray.  Completed Vibracore Boring Reports are included in Appendix D.  Bedrock and 
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significant evidence of boulders were not encountered during the surficial sediment investigation 
activities. The preliminary laboratory results were obtained on an accelerated schedule to 
facilitate the submittal of sediment samples for more detailed analysis (Table 3-4). 
 
 

Table 3-4.  Preliminary Sediment Analytical Results (PPM) 

Sample 
Location 

Cell Depth 
As Ba Cd Cr Cu Pb Ni Se Ag Zn Hg 

NBH-
201-1-
SED CI 0-1.5' 35 67 3.9 280 560 180 33 <1.4 4.5 390 1 
NBH-
201-2-
SED CI 

1.5-
3.3' 37 70 5.7 270 670 240 30 <1.4 2 450 1.7 

NBH-
201-3-
SED CI 3.3-5' 9.2 37 0.92 1.8 170 4.6 7.4 <0.92 2.6 3.7 0.077 
NBH-
202-1-
SED CI 0-2' 35 67 3.9 280 560 180 33 <1.4 4.5 390 1 
NBH-
202-2-
SED CI 2-4' 37 70 5.7 270 670 240 30 <1.4 2 450 1.7 
NBH-
202-3-
SED CI 

4-
6.25' 9.2 37 0.92 1.8 170 4.6 7.4 <0.92 2.6 3.7 0.077 

NBH-
203-1-
SED CI 0-1.7' 29 50 3.5 260 460 200 27 1.8 5.7 360 0.9 
NBH-
203-2-
SED CI 

1.7-
3.4' 22 29 <0.97 36 150 84 12 1 0.65 140 0.6 

NBH-
203-3-
SED CI 3.4-5' 4.8 2.3 <0.68 4.3 11 6.3 1.7 0.48 <0.19 13 0.058 
NBH-
204-1-
SED PIN 0-1.5' 6.7 4.3 <0.77 19 50 24 3 0.55 <2.1 33 0.17 
NBH-
204-2-
SED PIN 

1.5-
2.2' 6 2.7 <0.7 4.5 4.7 3.9 2.4 <0.7 <2 8.4 <0.056 

NBH-
204-3-
SED PIN 

2.2-
4.6' 11 2.6 <0.73 8.7 5.6 4 8 2.1 <2 20 <0.061 
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Table 3-4.  Preliminary Sediment Analytical Results (PPM) 

Sample 
Location 

Cell Depth 
As Ba Cd Cr Cu Pb Ni Se Ag Zn Hg 

NBH-
205-1-
SED PIN 0-2' 28 49 <1.2 52 290 140 18 0.76 0.79 180 0.62 
NBH-
205-2-
SED PIN 2-4' 25 16 <1 23 9.7 7.7 12 <1 <2.8 35 <0.083 
NBH-
205-3-
SED PIN 4-6' 15 9.8 <0.91 17 6.4 5.3 9.2 <0.91 <2.5 27 <0.070 
NBH-
205-4-
SED PIN 6-8' 17 9.4 <0.88 16 6.2 4.8 8.8 <0.88 <2.5 32 <0.069 
NBH-
206-1-
SED PIN 0-2' 35 65 0.84 250 610 250 32 1.4 2.3 290 2 
NBH-
206-2-
SED PIN 2-4' 25 18 <1.1 27 19 17 14 0.64 <3.1 47 0.043 
NBH-
206-3-
SED PIN 4-6' 29 17 <1.1 28 9 8.1 15 0.52 <3.2 43 <0.091 
NBH-
206-4-
SED PIN 6-7' 28 15 <1 26 8 7.2 14 0.69 <2.8 39 <0.083 
Category 
One 

  <10  <5 <100 <200 <100 <50   <200 <0.5 

Category 
Two 

  10-
20 

 5-10 100-
300 

200-
400 

100-
200 

50-
100 

  200-
400 

0.5-
1.5 

Category 
Three 

  >20  >10 >300 >400 >200 >100   >400 >1.5 

Notes: Categories for Chemical Constituents in Dredge Material as presented in 314 CMR 9.07 
presented here for reference purposes only.   
Yellow highlighted entries indicate samples submitted to detailed confirmatory analysis. 

 
Selenium was not detected in sediment sample locations NBH-201 and NBH-202 obtained from 
the CI CAD cell area.  Cadmium was not detected in sediment sample locations NBH-204 and 
NBH-205 obtained from the PIN CAD cell area.  Arsenic, barium, cadmium, chromium, copper, 
lead, nickel, selenium, silver, zinc, and mercury were detected at various concentrations in every 
other sediment sample.  Based on these preliminary results, sediment samples NBH-202-3-SED 
and NBH-206-3-SED were submitted for detailed confirmatory analysis.   
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Sediment samples NBH-202-3-SED and NBH 206-4-SED were identified for analysis of 
organochlorine pesticides, PAHs by EPA Method 8270, PCB Congeners by Method 8082, TOC 
by Lloyd Kahn Method, total solids, Particle Size by ASTM Method D422, and Moisture 
Content by ASTM Method D2216 (Table 3-5).   

In the detailed confirmatory analysis, dioxins were not detected above laboratory quantification 
limits for sediment sample NBH-202-3-SED obtained from the CI area.  Varieties of PAHs and 
PCB congeners were identified in NBH-202-3-SED.  Endrin and endosulfan II (pesticides) were 
detected in the sediment sample NBH-202-3-SED at concentrations of 22 µg/kg and 27 µg/kg, 
respectively.  Total solids and total organic carbon were respectively determined to be 63.3% and 
158 mg/kg.  The physical composition of sediment sample NBH-202-3-SED was determined to 
be a fine sandy clay silt.  
 
 

Table 3-5. Confirmatory Sediment Sample Analytical Results 

Laboratory Method NBH-202-3-SED NBH-206-3-SED 
PAHs by EPA Method 
8270 

Naphthalene  79 
µg/kg 
Acenaphthylene 
 100 
Acenaphthene  83 
Fluorene  
 80 
Phenanthrene  460 
Anthracene  180 
Fluoranthene  620 
Pyrene   940 
Benz(a)anthracene 
 440 
Chrysene  
 430 
Benzo(b)fluoranthrene
 420 
Benzo(k)fluoranthrene
 160 
Benzo(a)pyrene 
 400 
Indeno(1,2,3-cd)pyrene
 240 
Benzo(g,h,i)perylene 270 

BQL 

Organochlorine Pesticides 
by EPA SW8081A 

Endrin   22 
µg/kg 
Endosulfan II  27 

BQL 

Dioxins BQL BQL 
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Table 3-5. Confirmatory Sediment Sample Analytical Results 

Laboratory Method NBH-202-3-SED NBH-206-3-SED 
PCB Congeners BZ#28  39 

µg/kg 
BZ#49  400 
BZ#52  710 
BZ#66  600 
BZ#81  310 
BZ#87  310 
BZ#101  270 
BZ#105  130 
BZ#118  250 
BZ#123  250 
BZ#128  94 
BZ#138  320 
BZ#153  210 
BZ#156  42 
BZ#170  34 
BZ#180  37 

BZ#66  4.2 
µg/kg 

Total Solids 63.3% 52.6% 
Total Organic Carbon 158 mg/kg 191 mg/kg 
Grainsize Analysis Gravel   1.4% 

Sand   40.4 
 Coarse 1.1 
 Medium 7.7 
 Fine 31.6 
Silt   39.5 
Clay   18.7 

Gravel   0.0% 
Sand   7.8 
 Coarse 0.0 
 Medium 1.7 
 Fine 6.1 
Silt   54.4 
Clay   37.8 

Notes: Only concentrations detected above laboratory quantification limits are 
presented.   
Units are as presented.   
BQL = Below Laboratory Quantification Limits 

 
Dioxins, PAHs, and pesticides were not detected above laboratory quantification limits for 
sediment sample NBH-206-3-SED obtained from the PIN area.  Only one PCB congener (BZ#6 
- Ballschmiter - "BZ Numbers") was detected above laboratory quantification limits.  Total 
solids and total organic carbon were respectively determined to be 52.6% and 191 mg/kg.  The 
physical composition of sediment sample NBH-206-3-SED was determined to be a clay silt.  
Table 3-6 presents a summary of confirmatory sediment sample analytical results. Original 
laboratory data, laboratory QA/QC, methods, and the chain-of-custody form are included in 
Appendix D. 
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Figure 3-15. Sediment Composition at Channel Inner from grab samples. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3-16. Sediment composition at Popes Island North from grab samples 
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3.5.4 Grain Size and TOC  
 

Sediment grain-size composition was measured for each station sampled.  Sediment grain-size 
composition for eight stations sampled in the CI proposed CAD cell site are found in Figure 3-
15.  Mean values of percent gravel, sand, silt and clay for nine stations sampled in the proposed 
PIN CAD cell site are shown in Figure 3-16.  Sediments were comprised predominantly of silt 
and clay except station NBH-204-MAC which had more than 70% gravel and sand. Similar to 
the Popes Island North CAD cell sites, the composition of the sediment is predominantly silt and 
clay except at station NBH-218-MAC that was mostly sand (70%) with nearly 20% gravel. 
Station NBH-214-MAC had approximately 47% sand, 47% silt and clay, and 6% gravel. 
 
The total organic carbon (TOC) found in the sediments collected from the proposed CAD cell 
sites generally paralleled the trend that sites with greater percentages of silt and clay had higher 
TOC values. For example, stations NBH-202-MAC from CI and NBH-206-MAC and NBH-210-
MAC, located in PIN, had the highest TOC values. These sites also had sediments containing 
more than 50% silt and clay.  Sediments from NBH-204-MAC had the lowest TOC value (mean 
2.2% dry wt.) in the Popes Island North samples and the sediment texture for this station was 
greater than 50% sand (Figure 3-16).   
 
Values for TOC analyzed from Channel Inner sediment ranged from 0.70 to 5.50% dry weight 
(wt.).  Values for TOC analyzed from Popes Island North sediment ranged from 2.04 to 6.44 % 
dry wt.  Average TOC at Popes Island North (4.74% dry wt.) was greater than at Channel Inner 
(4.02% dry wt.) but not significantly different (t-test 0.99; df=18; p<0.05) (ENSR, 2002). 

 
3.5.5 Summary 

 
3.5.5.1 Chemistry  
 
One representative surficial sediment sample from each preferred alternative CAD cell site areas 
was analyzed in detail for physical and chemical character. From the approximately 90-acre CI 
CAD cell site area, sample NBH-202-3-SED was analyzed. This NBH-202-3-SED did not show 
a clear delineation between suitable and unsuitable sediment horizons at the sample location. The 
CI CAD cell site is in an active harbor area where harbor bottom surficial sediment is very likely 
disturbed from on-going operations. From approximately 80-acre PIN CAD cell site area sample 
NBH-206-3-SED was analyzed. The PIN CAD cell site area is not in an area of the harbor where 
the bottom has been operationally disturbed. The NBH-206-3-SED sample showed a clear 
delineation between suitable and unsuitable sediment horizons. Vibracore samples were taken at 
two-foot intervals.  The concentrations of the predominant metal, copper, as well as those of 
other metals diminished by the third interval sampling station. This particular station was tested 
for the comprehensive laboratory suite of analysis at that third interval. For NBH-206-3-SED, 
dioxins PAH and pesticides were not detected above laboratory quantification limits in this latter 
interval sample. For the preferred alternative CAD sites area-wide surficial sediment 
investigation of this FEIR, a four-foot sediment layer was identified as unsuitable for unconfined 
aquatic disposal. The specific depth of the unsuitable layer over the extent of the CAD area may 
be refined based on project-specific testing. 
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3.5.5.2 Grain Size and TOC  
 
Most of the stations sampled as part of this 2002 survey were comprised of silt and clay with 
high total organic carbon concentrations. Because contaminants typically bind to finer grain size 
particles it is likely that these stations have chemical contamination. The marine sediment of 
New Bedford/Fairhaven Harbor is historically contaminated with PCBs, PAHs, and heavy metals 
(ENSR 2001).  Data for sediment chemistry is presented in the 1999 NBH LTM report (ENSR, 
2001).  The 1999 monitoring effort showed that PCB concentrations in the proposed CAD cell 
locations ranged between 1-50 ug/g dry weight.  Copper concentrations found in the 1999 study 
ranged between 100 and >1000 ug/g dry weight.  Sediment toxicity from the 1999 study was less 
than 60% survivability at all Segment 2 sites corresponding to the proposed CAD cell locations.  
This supports the surficial sediment chemistry findings noted above, that the sediment in the 
vicinity of the proposed CAD cell sites is anthropogenically affected and contaminated 
(MAGUIRE, 2003).  
 
3.6 Macrobenthic Sampling and Identification 

 
The Draft EIR proposed and DEIR Certificate concurred that a site-specific benthic macrofaunal 
assessment to supplement the benthic habitat information presented in the DEIR needed to be 
conducted for the FEIR. A macrobenthic survey, was conducted at the preferred alternative CAD 
sites on October 30, 2002 (ENSR, 2003). Benthic organism samples were collected to determine 
the macrofaunal diversity at both preferred CAD sites. Substrate grain size and TOC samples 
helpful in the benthic community characterization described in section 3-6 were collected 
concurrently.  This detailed site-specific benthos characterization will serve as a baseline for 
future benthic community monitoring in the CAD cell areas. In addition, the findings are 
compared to previous characterization of Buzzards Bay benthic communities to further define 
the level of environmental degradation in the Harbor.  
 
3.6.1  Goal 

   
The goal of this study was to confirm previous harbor-wide findings presented in the DEIR that 
the benthic communities of the preferred alternative disposal sites CI and PIN will be impacted 
by development of CAD in the short-term but that in the long-term the impacted areas will 
recolonize (Maguire, 2002). This study was primarily expected to determine the macrofaunal 
diversity in the harbor-bottom surficial sediment. It has been anticipated that there would be 
close compatibility between Sediment Profile Images (SPI), shown in the DEIR, at the New 
Bedford/Fairhaven Harbor proposed CAD cell sites and the results from the benthic infaunal 
analysis of this FEIR (Maguire, 2002). The determined macrofaunal diversity will become the 
baseline for future benthic community monitoring at the CAD sites during and after CAD closure 
to ensure UDM is not recontaminating the Harbor environment.  
 
3.6.2 Description of Study 
 
The CAD cell site macrofaunal survey (October 30, 2002) sample collection and data analysis 
were performed consistent with the same methods employed for the New Bedford Harbor (NBH) 
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long-term monitoring (LTM) effort in 1999 to provide a consistent basis for comparison. This 
NBH LTM plan was developed by the Environmental Protection Agency’s (EPA) Research 
Laboratory (Atlantic Ecology Division) in an effort to assess the effectiveness of the Superfund 
remedies. The LTM plan focuses on the ecological health of the sediments and includes 
collection of data on sediment chemistry, grain size, toxicity, and benthic infauna. The LTM plan 
methodology was based on a format originally developed as part of the Environmental 
Monitoring and Assessment Program (EMAP) as implemented for the baseline sampling 
conducted in 1993 (Nelson et al. 1996).  The LTM plan divided the Harbor into three segments 
of which Segment 2, the lower Harbor, corresponds to the area where the proposed CAD cells 
will be placed.  In 1999, 28 stations, within a hexagonal grid, were sampled in Segment 2. Nine 
of these sampling stations are in the vicinity of the proposed CAD cell sites.  Figure 3-18 shows 
the hexagons sampled during the 1999 NBH Long Term Monitoring Study (in red) that 
correlates with the two proposed CAD cell sites. 
 
Seventeen samples were taken from the proposed CAD cell areas.  Eight replicated stations were 
deemed sufficient to represent the benthic macrofaunal communities.  Segment 2 sediment 
samples from the 1999 LTM plan were used to supplement the data collected from the proposed 
CAD cell sites to provide further cost-effective information about this area.  To be consistent 
with the sampling protocol in the LTM plan, a 0.04 m2 Ted Young Modified Van Veen Grab was 
used to collect the benthic samples (Figure 3-18). Navigation was performed using a Hypack 
Differential Global Positioning System (DGPS).  Stations were located using the target 
coordinates determined previous to the survey.  
 
Each benthic biology grab sample was checked for depth of penetration (7 cm or greater was 
considered acceptable), depth of the apparent redox potential discontinuity (RPD), presence of 
surface biology, odor, sediment color, and texture.  A rough description of the appearance of the 
sediment was included in the field notes.  Samples were washed into a bucket, sieved through a 
500-micron mesh screen, and fixed in 10% buffered formalin.  These samples were later re-
sieved, rinsed with freshwater, and preserved in 80% ethanol. The sediment grain-size and TOC 
samples were taken from a third grab, at each station, in order to preserve the integrity of the 
benthic biology samples. Extraction of TOC and laboratory grain-size analysis was performed. 
Benthic organism samples were sorted and identified by species under laboratory conditions. 
Sample processing generally followed protocols described in EMAP Near-Coastal Laboratory 
Procedures Macrobenthic Community Assessment (EPA, 1991) which was the same protocol 
used to identify the animals collected during the LTM study.   
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Figure 3-17. Map showing station numbering system for New Bedford Harbor Long Term 
Benthic Monitoring (USACE), Section 2. Areas highlighted in red are those previously sampled 
by the USACE in the vicinity of the proposed CAD cell locations. 
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Figure 3-18. Marine scientist tending the Ted Young Modified Van Veen Grab for this study in 
New Bedford Harbor.  
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3.6.3 Results 
 
Each of the stations was analyzed for abundance, density, diversity and evenness.  After the 
samples from the proposed CAD cell sites were completely analyzed the results were compared 
with the data obtained from Section 2 in the NBH LTM 1999 Harbor study (ENSR, 2001). For 
the present study, 16 stations were sampled and of these 8 were analyzed for benthic infaunal 
parameters with the thought that previous data from the Segment Two NBH LTM 1999 study 
could be used to supplement information and make comparisons to determine if anomalies exist. 
The Segment Two sampling areas of the Harbor correspond generally to the preferred alternative 
CAD areas. The results from the statistical comparisons conducted for this study supports the 
hypothesis that the number of individuals and species identified from the 1999 NBH LTM 
samples was not significantly different from the 2002 CAD cell results (ENSR, 2003, and see 
Appendix E).   
 
Annelids (polychaetes and oligochaetes) were the most diverse fauna found at the proposed CAD 
cell sites and from the Segment 2 corresponding stations.  In CI polycheates represented 40%, 
oligocheates 20%, gastropods 20%, nemerteans 10% and bivalves 10%. The proposed PIN CAD 
cell site had polychaetes representing 50%, oligocheates 20%, and bivalves 30%. Polychaetes 
comprised 80% of the top ten fauna at the Segment 2 PIN corresponding sites with oligochaetes 
and a bivalve species each with 10%.   
 
The Shannon-Wiener diversity calculation (Lloyd et al., 1968) characterizes the diversity of a 
sample or community by a single number (Magurran, 1988).  Species diversity involves two 
components: the number of species, or richness, and the distribution of individuals among 
species, or evenness.  Shannon-Wiener diversity and Pielou's evenness were calculated for the 4 
CI and the 4 PIN stations that were analyzed and an average of these parameters was calculated 
for the corresponding Segment 2 locations. Pielou's calculation for evenness was used for this 
analysis and evenness can be defined as the distribution of individuals among species or the 
calculation of the uniformity in species abundance within a certain assemblage (sampling 
station).   
 
The evenness and diversity at the proposed CI stations was, on average, slightly higher than 
diversity at the proposed PIN stations but was not statistically significantly different (t=0.69, 
p<0.05, df=6; t=0.82, p<0.05, df=6, respectively).  Average diversity and evenness found at the 
PIN proposed CAD cell samples were compared with corresponding stations sampled in 
Segment 2 during the NBH LTM monitoring effort.  The results showed higher average diversity 
and evenness from the PIN CAD cell samples, however, these differences were not significantly 
different (X2=0.03, p<0.05, df=1; X2=0.06, p<0.05, df=1, respectively).  A similar trend was 
observed when the results from the CI proposed CAD cell samples were compared with 
corresponding Segment 2 station data.  The average evenness and diversity were slightly higher 
at the CI CAD cell sites but not significantly different (X2=0.09, p<0.05, df=1; X2=0.08, p<0.05, 
df=1, respectively). 
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3.6.4 Summary 
 
From the sediment grain size analysis discussed in section 3.5, sites were comprised of silt and 
clay with high total organic carbon concentrations. Because contaminants typically bind to finer 
grain size particles, it is likely that these stations have chemical contamination. PCBs were 
detected above laboratory detection limits on both CAD sites in the surficial sediment chemistry 
analyses done for this FEIR (Maguire, 2003, and see Section 3.5) The results from the sediment 
grain-size analysis conducted as part of this latest survey for the FEIR showed that fine-grained 
silt and clay were the predominant sediment type found at the PIN and CIN stations and total 
organic carbon was high. These results agree with those found by the SPI survey in the DEIR 
conducted in 1999 by MA CZM.   
 
The marine sediment of New Bedford/Fairhaven Harbor is historically contaminated with PCBs, 
PAHs, and heavy metals (ENSR 2001). Data for sediment chemistry is presented in the 1999 
NBH LTM report (ENSR, 2001). Copper concentrations found in the 1999 study ranged between 
100 and >1000 ug/g dry weight.  Sediment toxicity from the 1999 study was less than 60% 
survivability at all Segment 2 sites corresponding to the proposed CAD cell locations.  This 
suggests that the sediment in the vicinity of the proposed CAD cell sites is anthropogenically 
affected. 
 
Composition and dominance of the benthic infauna of samples collected as part of the proposed 
CAD cell sampling effort (2002) were similar to those reported for the NBH LTM samples taken 
in 1993 (Nelson et al., 1996), 1995 (EPA unpublished data) and 1999 (ENSR, 2001).  
Polycheates; Streblospio benedicti, Tharyx acutus, Leitoscoloplos spp., and Mediomastus 
ambiseta, Oligochaete; Oligochaeta spp., and Bivalve; Mulinia lateralis were the dominant 
species found at the proposed CAD cell stations.  These same species were also found to 
dominate the benthic infauna of Segment 2 in 1995.  Bivalve; Mulinia lateralis was very 
abundant in 1993 and 1999 but not in 1995.  If Mulinia lateralis is removed from the 1993 and 
1999 data then the species composition for these two years is even more similar to the 2002 
monitoring results. 
 
Differences in species abundance when comparing the 2002 data with the 1999 results could be 
attributed to differences in temporal sampling events.  The NBH LTM samples were taken in the 
summer of 1999 while the samples for the monitoring of the proposed CAD cell sites were taken 
in the fall of 2002.  As the water temperature and food supply decrease and storms appear more 
frequently during the fall the benthic population abundance tends to decrease.  Comparison of 
NBH LTM data with the CAD cell results suggests that the benthic fauna populations remain 
statistically similar and suggest that community structure hasn't changed over the course of 10 
years.   
 
The dominant organisms that comprise the benthic community at the proposed CAD cell sites are 
classified as pioneering or opportunistic species (Rhoads and Germano, 1982).  Pioneering 
organisms colonize the sediments quickly following a disturbance, and typically include dense 
aggregations of near-surface living, tube-dwelling polychaetes or opportunistic bivalves (Rhoads 
and Germano 1982, Santos and Simon 1980a).  Stage I lower opportunistic stage assemblages 
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are associated with short-term disturbed environments not unlike the more anthropogenically 
degraded marine environments of working harbors like New Bedford/Fairhaven or Boston. 
 
The results of the 1999 sediment profile survey demonstrates that the stations sampled within the 
navigational channel near Popes Island (the same sites that were revised for the benthic 
community survey in 2002) consisted of fine-grained, silt-clay sediments greater than 4 phi (phi 
are units of measurements geologists use for sediment).  Of the images that were analyzed from 
this area (PIN and CIN), Stage I species (opportunistic polychaetes) were the predominant 
successional stage.  
 
Similar opportunistic communities were observed at the Boston Harbor Navigational 
Improvement Project (BHNIP) CAD cell sites in 1999 (ENSR, 2001).  This project included 
analyzing sites that were dredged, filled and capped as well as ambient localities and unfilled 
cells using sediment profile image and benthic infaunal analyses.  The investigation at the 
BHNIP CAD cell site showed that, within a year of filling and capping, the opportunistic benthic 
infauna had re-colonized the sediment surfaces. The SPI survey (1999) and the benthic infaunal 
analysis (2002) are remarkably consistent with one another.  The 1999 spi and 2002 surveys 
(SAIC, 1999, and ENSR, 2003) provide strong evidence to support the fact that the communities 
in the Lower New Bedford/Fairhaven Harbor, in the area of the two proposed CAD cell sites, are 
dominated by opportunistic species that can tolerate disturbed conditions. 
 
It is highly likely that construction, filling, and capping events at the proposed Harbor CAD cell 
sites will temporarily impact the benthic communities.  However, similar to BHNIP cells the CI 
and PIN cell surfaces will be recolonized rapidly by similar opportunistic species.  Eventually, 
the benthic community will return to a pre-dredging composition.  Adults and larvae from 
adjacent areas, which were not dredged, will provide recruits to the disturbed sites. 
 
3.7 Fisheries Resources 

 
A study conducted by Normandeau Associates Inc. (NAI) for the DEIR from June 1998 to May 
1999 characterized the fisheries resources of the Harbor and results are applied to assess the two 
preferred alternative CAD cell sites between the two preferred alternative CAD cell sites, CI and 
PIN (NAI, 1999). Within the NAI study, Station NT-4 was located in the CI CAD cell area to the 
east of the New Bedford docks. Results of sampling at this location represented the fisheries 
resources of the CI site. Station NT-5 was located in the PIN site. 
 
3.7.1 Goal 

 
The goal of the Harbor fisheries resource study was to provide data that can be used to evaluate 
the effects of dredging and aquatic disposal on fisheries resources. 
 
3.7.2 Description of Study 

 
Fisheries sampling were conducted from June 1998 through May 1999 on trawl tracks 
coincidental with the areas of the preferred alternatives. The sampling frequency was bi-weekly 
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from June through October 1998 and May 1999 and monthly from November 1998 through 
April 1999. A thirty foot bottom trawl with 2 -inch stretch mesh in the body and 1 ½ inch-stretch 
mesh cod end lined with 1/4 –inch mesh was towed over the tracks for approximately 400 m 
(NAI, 1999).  

 
3.7.3 Results 

 
3.7.3.1 Channel Inner 
 
At station NT4, the annual geometric mean catch per unit effort (CPUE) was determined to be 
25.47 fish per 400 m trawl length. The catch at this station was dominated by cunner, scup, 
northern pipefish, Atlantic herring, and winter flounder. Scup, Atlantic herring, and winter 
flounder are species managed by the New England Fishery Management Council (NEFMC). The 
monthly geometric mean CPUE was highest in March due to a very large catch of Atlantic 
Herring (n=1,468) and in September due to the large catches of scup (NAI, 1999). 
 
Cunner were captured during each month of sampling except the winter months from December 
to March. At this time cunner are thought to become inactive or migrate out of estuaries (Able 
and Fahay, 1998). In the NAI study, CPUE for this species was greatest in November and April. 
Sampling in April, and again from July to September revealed a recruitment of YOY cunner (i.e., 
<39mm) to the area (NAI, 1999).  
 
Scup were captured from August to December with the highest CPUE occurring in September. 
YOY scup (i.e., those <40 mm) were first captured in August. In the Middle Atlantic Bight, they 
are reported to remain in estuaries until September when they begin migration out of the estuary 
(Able and Fahay, 1998). Catches of adult scup at NT4 were insignificant. The ingress of YOY 
scup to bays within the Mid Atlantic Bight is consistent with results of the National Marine 
Fisheries (NMFS) Marine Resources Monitoring, Assessment, and Prediction (MARMAP) 
surveys conducted between 1977 and 1987; the findings of Whitting (1995); and those of 
Whitting, et al. (1999). 
 
Northern pipefish were absent form trawl catches during July, January, February, and May, with 
the highest occurring from August through November. The majority of pipefish captured were 
>100 mm. Since the YOY of this species are extremely variable in size (Able and Fahay, 1998) 
some individuals may have been YOY fish. Within the Mid Atlantic bight, they are reported to 
leave estuaries by November to winter in deeper oceanic waters of the continental shelf. 
 
Catches of Atlantic herring occurred in January and March with the CPUE varying greatly 
between the two months (7 to 1,468, respectively). All Atlantic herring captured were YOY less 
than 50 mm, which is consistent with the findings reported for other estuaries in the Mid- 
Atlantic bight (Able and Fahay, 1998). 
 
Winter flounder were captured in NT4 trawls during every month except November and 
December, with the highest CPUE occurring in June and July. Size class analysis of the catch 
revealed that June trawl captures represented recruitment of YOY fish less than 45 mm, which is 
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consistent with the findings reported for other estuaries in the Mid Atlantic bight (Able and 
Fahay, 1998). 
 
black sea bass were captured during the August trawl. Although it was not among the five most 
abundant fish, it is important to note since it is a managed species. Fish captured within the trawl 
were found to be less than 30 mm. August was the only month black sea bass were captured. 
This species is reported to spawn during summer months, whereupon the larvae and early 
juveniles occur in both estuaries and adjacent coastal ocean waters for the remainder of the 
summer. After summer, they emigrate to deeper ocean waters (Able and Fahay, 1998).  
 
3.7.3.2 Pope's Island North  
 
At station NT5, the annual geometric mean catch per unit effort (CPUE) was determined to be 
5.08 fish per 400 m trawl which shows substantially lower abundance at this station compared to 
the other trawl stations of the Harbor. The catch at this station was dominated, in order of 
abundance, by winter flounder (52.5 % of the CPUE), seaboard goby (9.5% of CPUE), Atlantic 
silverside (8.0 % CPUE), bay anchovy (6.5% CPUE), and windowpane (5.7% CPUE). Winter 
flounder and windowpane are species managed by the NEFMC. The monthly geometric mean 
CPUE was highest in August and October due to large catches of Atlantic silverside in August 
(6.18/trawl) and winter flounder in October. 
 
Winter flounder were captured in trawls every month except July. Abundance peaked in October 
and remained high through December. YOY winter flounder recruitment appeared to occur in 
November when fish less than 100 mm were captured but were absent from trawls during other 
months. No recently settled flounder (<30 mm) were captured at Station NT5.   
 
Seaboard goby, the second most abundant fish captured in the trawls at NT5 were all less than 52 
mm and were only captured in November and December (NAI, 1999). Seasonal migration 
patterns and behavior of this fish have not been reported or described and it has been found in 
Mid Atlantic Bight estuaries during summer months (Able and Fahay, 1998). The reason for its 
appearance at NT5 only during the November and December months is unknown at this time. 
 
Atlantic silverside, the third most abundant fish species captured in the trawl at NT5 were 
captured only in August and October; these fish being less than 86 mm. The smallest (27 mm) 
were captured in August. The pattern of abundance was consistent with other studies in the 
region (Hoff and Ibara, 1977; Ayvazian, et al., 1992) 
 
Bay anchovy, were captured in August and September. The catch of this species was composed 
primarily of YOY less than 30 mm. The annual production of this species has been know to be of 
such magnitude that YOY may easily influence or dominate the total fish production of an 
estuary (Able and Fahay, 1998).    
 
Windowpane were captured in September, October, and December. The catch of windowpane 
was composed of a mixture of YOY and yearlings, lending evidence to the possibility that New 
Bedford Harbor may provide a nursery for both spring and fall spawned windowpane.   
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3.7.4 Summary 
 
3.7.4.1 Channel Inner  
 
The fish community represented by Station NT4 was similar in composition to three additional 
trawl stations located within the Outer Harbor which were sampled as part of the same study 
(NAI, 1999). In addition, many of the fish species at Station NT4 exhibited similar patterns of 
abundance and recruitment patterns similar to those exhibited by the same species in the DMF 
nearshore (i.e., < 9m depth) trawl sampling data set for Buzzards Bay available from 1978-2000 
(Carey and Haley, 2002).  Despite the fact that the habitat found within New Bedford’s Inner 
Harbor proximal to the Channel Inner site is considered degraded, it supports an ichthyofaunal 
composition similar to that of nearby, less disturbed estuaries. It provides nursery habitat for 
important recreational and commercial fish species such as scup, black sea bass, cunner, and 
winter flounder. The lack of presence of winter flounder in NT4 trawls for the months of 
November and December may be an indication that they had moved upstream. Bigelow and 
Shroeder indicate that in shallow enclosed harbors, winter flounder tend to desert shallow sun-
warmed waters over flats in summer for deeper harbor basins. Conversely, these flatfish tend to 
return to the shoals over the flats in cooler moths of fall and winter (Bigelow and Shroeder, 
1953)  They are at their spawning peak from January to May in New England, and during 
February and March south of Cape Cod (Bigelow and Shroeder, 1953). 
 
3.7.4.2 Pope's Island North 
 
The fish community represented by Station NT5 differed in composition from NT4 and other 
deep water trawl stations located within New Bedford Outer Harbor, as well as the fish 
community and recruitment patterns represented by DMF trawl captures represented by data 
available from 1978-2000 (Carey and Haley, 2002).  Despite the fact that the habitat found 
within New Bedford’s Inner Harbor proximal to the Pope’s Island North site is considered 
degraded, it provides nursery habitat for winter flounder and windowpane. However in contrast 
to both the lower reach of the Inner Harbor and the Outer Harbor, the ichthyofaunal community 
of the upper reach of the Inner Harbor (i.e., north of Pope’s Island) as represented by trawl 
sampling at NT5 is dominated by less number of managed species, has a less diverse finfish 
community, and is relatively less productive for important commercial and recreational finfish 
species such as scup, black sea bass, and cunner. However, it is still an important nursery for 
winter flounder and windowpane and is a productive area for smaller prey species such as 
Atlantic silverside, bay anchovy, and seaboard goby. Winter flounder are noted as peculiar in 
that their eggs are not buoyant (Bigelow and Shroeder, 1953, and Able and Fahey, 1998). Eggs 
hatch in between two and three weeks and larvae develop in between 2.5 to 3.5 months (Bigelow 
and Shroeder, 1953). Larvae are thought to not occupy the surface waters, but rather the bottom 
(Bigelow and Shroeder, 1953 and Able and Fahey, 1998). Larval winter flounder tracked in a 
Mystic River Connecticut study were found most common from March to June earlier in the 
upper estuary and later in the lower estuary (Able and Fahey, 1998). 
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3.8  Water Quality Studies 
 
Water column chemistry studies were important to the completion of the Harbor FEIR due to 
levels of chemicals in harbor bottom sediments that might have effects on dredging permitting. 
Surface water samples were collected for elutriate testing and for background analysis. Water 
quality thresholds studies were conducted to provide a proven approach to the establishment of 
toxic chemical concentrations in site-specific Harbor water for Water Quality Certificate 
requirements necessary for permittable CAD cell construction and related Harbor dredging. In 
this section of the FEIR, the surface water study will be presented first followed by the water 
quality thresholds study.  
 
3.8.1  Goal of Surface Water Study 
 
Surface water was analyzed to determine site-specific background water chemistry and turbidity 
values for the proposed alternatives CI and PIN.  
 
3.8.2  Description of Surface Water Study 
 
On October 21, 2002, surface water in three locations was field screened at various depths for 
pH, conductivity, turbidity, dissolved oxygen, temperature, salinity, total dissolved solids, and 
oxidation reduction potential (Figure 3-19). Table 3-3 presents a summary of these surface 
water-screening results.  The parameters obtained during the sampling indicate a relatively 
homogeneous environment with depth. If values had changed with depth, a stratification effect 
would have been assumed to be present. This was not the case with the information obtained 
during the surface water screening.  The measurements obtained during the screening activities 
were compared to the Surface Water Quality Standards (SWQS) as presented in 314 CMR 4.00. 
 
Surface water samples were also collected from the RV Cyprinodon, on October 10th and 21st, 
2002. The first marine water samples were collected concurrently with vibracore activities. For 
the second set of surface water samples, three locations were field screened at various depths for 
pH, conductivity, turbidity, dissolved oxygen, temperature, salinity, total dissolved solids, and 
oxidation reduction potential to support detailed CAD cell dredging and event modeling and 
hydrodynamic analyses. Surface water sample NBH-208-Water was submitted to a USACE-
certified laboratory for analysis of COD, BOD, total solids, RCRA (8)metals plus nickel, copper, 
lead, organochlorine pesticides, PAHs by EPA Method 8270, PCB Congeners by Method 8082, 
and TOC by Lloyd Kahn Method.  The surface water sample was delivered to a certified 
laboratory on October 22, 2002.  
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 Table 3-6.  Surface Water Parameters 

 Location 
Parameter NBH-208-

Water 
NBH-209-Water NBH-210-

Water 
UTM Coordinates 816,092 mE 

2,693,135 
mN 

816,420 mE 
2,691,507 mN 

816, 041 mE 
2,696,149 mN 

Depth in meters 6 3 9 6 3 3 1.5 
pH 5.62 5.78 5.90 5.91 5.92 6.11 6.05 
Conductivity in 
µS/cm 

42.3 42.2 42.5 42.3 42.3 37.0 42.0 

Turbidity in NTU -10 -4.7 -7.7 -5.4 -6.0 -10 -4.5 
Dissolved Oxygen 
in mg/L 

6.13 6.17 6.32 6.28 6.29 6.68 6.37 

Temperature in °C 13.77 13.76 13.75 13.76 13.81 13.84 13.89 
Salinity (%) 2.7 2.7 2.7 2.7 2.7 2.5 2.7 
Total Dissolved 
Solids in g/L 

26 26 26 26 26 23 26 

Oxidation 
Reduction Potential 
in mV 

101 96 89 85 84 -120 54 

Notes: Depth in meters is Depth below Water Surface 
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3.8.3  Results of Surface Water Study 
 
PAHs, organochlorine pesticides, and dioxins were not detected above laboratory quantification 
limits in the surface water sample NBH-208-WATER.  Arsenic, lead, selenium, and zinc were 
detected at concentrations of 4.2 µg/L, 4.7 µg/L, 2.3 µg/L, and 53 µg/L, respectively.  Total 
solids, BOD, COD, and total organic carbon were respectively reported as 3.6%, 3.6 mg/L, 4,200 
mg/L, and 1.6 mg/L.   
 
The sampling areas of the preferred alternatives CI and PIN were observed to be free from 
floating, suspended and settleable solids.  Excessive solids typically cause aesthetically 
objectionable conditions, and may potentially impair the benthic biota or degrade the chemical 
composition of the bottom.  Although the turbidity readings were influenced by the sunlight, no 
visual evidence of color or turbidity abnormalities were present in the sampling areas.  There 
were no observations of any visible sheen from oil, grease or petrochemicals the water surface.   
 
The water quality classification of the Inner Harbor is Class SB, due to the presence of combined 
sewer overflows.  The levels of measured dissolved oxygen were above the SWQS of 5.0 mg/L 
for Class SB Coastal Marine Water Body. The negative values for turbidity are likely due to 
sunlight interference.  Since the range of pH values for class SB is between 6.3 and 8.3, the 
detected pH values of the sample set were not more than 0.5 units outside of the background 
range. Original laboratory data, laboratory QA/QC, methods, and the chain-of-custody form are 
included in Appendix D. 
 
3.8.4 Summary of Surface Water Study 
 
Surface water was collected from preferred alternative site-specific locations and one control 
location in the Harbor and samples were analyzed at a certified testing laboratory to detect any 
hazardous levels for chemical concentrations of concern. No laboratory detections appeared 
above laboratory quantification limits. The parameters tested for surface water quality indicate a 
relatively consistent, homogeneous setting with depth. 
 
3.8.5 Goal of Water Quality Thresholds Study 

 
The goal of this water column chemistry study is to determine if ambient water quality 
conditions influenced by resuspended sediment and chemicals from dredging operations of the 
preferred alternatives will be less restrictive to these operations than default water quality 
criteria. Site-specific allowable chemical concentrations values, protective of Harbor aquatic life, 
will then be applied to predictive dispersion modeling. Ultimately, the incorporation of these 
protective chemical concentrations values in the predictive dispersion modeling will be helpful to 
establishment of permitting thresholds important to CAD cell permit applicants, contractors, 
regulators and CAD cell managers. 
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3.8.6 Description of Water Quality Thresholds Study 
 
The thresholds study was conducted for the proposed CI and PIN CAD cell areas. CAD cell 
construction activities typically result in resuspension and release of dissolved and particulate 
constituents into the water column. Resuspension of dredged sediments lead to contaminant 
concentrations that exceed thresholds posed by published ambient water quality criteria (WQC). 
The development of water quality standards or thresholds prior to dredging and disposal actives 
will provide target baseline conditions, which are not to be exceeded during operations. Failure 
to meet these thresholds will trigger avoidance and minimization responses to ensure that water 
quality conditions and marine resources within New Bedford/Fairhaven Harbor are not 
compromised.    
 
Site-specific water quality thresholds were established through a set of three progressive water 
column chemistry studies with mysids and sea urchin larvae. Capsule summaries of the three 
progressive water quality studies are presented below; They include the Site Specific Water 
Quality Assessment Study (WQA), Suspended Particulate Phase (SPP) and Water-Effect Ratio 
(WER). 
 

1. Suspended Particulate Phase (SPP)/elutriate testing assessed the bio-availability of 
measured chemical concentrations from field samples through aquatic toxicity testing, 
and compared these results with the default water quality criteria. SPP toxicity was 
observed and triggered toxicity identification evaluation of site-specific samples. 

 
2. Toxicity Identification Evaluation (TIE) testing (US EPA, 1994) was conducted to 

determine if the source(s) of toxicity are attributable to metals, organics or confounding 
factors (e.g., suspended solids; ammonia). Site-specific toxicity was observed and 
triggered the water-effect ratio study. 

 
3. A "Water-Effect Ratio" (WER) was used to derive site-specific protective limits that 

would be less restrictive than default WQC values for application beyond the mixing 
zone. This adjustment was obtained through laboratory testing, as prescribed by the EPA 
Water-Effect Ratio method (US EPA, 2001;1994). 
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3.8.7 Results of Water Quality Thresholds Study 
 

3.8.7.1 SPP 
 
Only elutriate test results conducted in an area of Channel Inner (NBH-202) demonstrated 
toxicity to one of the test organisms (mysids).  For NBH-202, toxicity was observed in the 100% 
SPP, but not in any of the dilution series. Although the absence of toxicity in the dilutions for 
this sample indicates a relatively low level of toxicity, the toxicity required further evaluation 
utilizing toxicity identification evaluation (TIE) and water effects ratios (WER) to resolve 
potential source of the observed toxicity.  Ammonia concentrations measured as a routine 
practice at the start of SPP testing indicate that NPH-202 had the highest concentration of total 
and unionized ammonia.  
 
3.8.7.2 TIE 
 
In the TIE study, results the analyses of the chemical exposures suggest that both copper and 
PCB concentrations are in the exposure range were toxicity could occur, depending on species 
sensitivity and site-specific water quality conditions. TIEs are used to identify cause and effect 
relationships between toxicity observed in toxicity tests and factors that have contributed to the 
observed effects.  These relationships are revealed through the through manipulations that 
remove the toxicity of individual contaminant classes (e.g., metals, organics, or ammonia).  
Specific Hazard Quotients and TIE results generally both support the finding of multiple sources 
of toxicity.  Copper and ammonia toxicity to one of the test organisms (sea urchins) appeared to 
have exceeded the capacity of the TIE treatment to sufficiently limited observed effects.  
 
The Ulva treatment was applied to clear ammonia. For mysids, the concentration of ammonia 
added indicates that Ulva treatment had no adverse affect on survival. For the sea urchin, the 
Ulva treatment did not improve larval development, indicating that the treatment did not reduce 
ammonia to a non-toxic level Ulva treatment of the NB-202 site sample was performed to 
remove ammonia as a source of toxicity. In the NBH-202 sample, Ulva completely removed 
toxicity to mysids. Another test organism (mysids) was most affected by PCBs and ammonia, but 
their sensitivity to copper appears to increase with near toxic levels of PCBs.  Associated 
reductions in toxicity are used to characterize causative factors.  It was expected that the cause of 
acute toxicity in NHH-202 (Channel Inner) would be principally due to copper, PCBs, and 
compounding factors.   
 
The role of PCBs was determined to be uncertain for the three toxicants due to the need to use 
toxicity values derived for specific PCB mixtures (e.g., Aroclor 1242) that are different from the 
mixture presented in the NBH sediment sample.   
 
3.8.7.3 WER 
 
The toxicity of contaminants can be altered by site-specific biogeochemical factors.  One 
approach outlined by USEPA is the derivation of site-specific water quality criteria for 
contaminants involves the development of WERs (SAIC, 2003, and see Appendix I).  This 
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approach entails multiplying national water quality criteria by an experimentally derived WER 
where the WER is defined as the ratio of the toxicity of a contaminant in the site water to the 
toxicity of the same contaminant in standard lab water.  General equations depicting this 
relationship is presented below:   
 

WER = LC50 (site water threshold value) / LC50 (lab water threshold value) 
WER x AWQC= Site specific criterion  
  Note: LC50 = Lethal Concentration, 50% 

 
3.8.8 Summary of Water Quality Thresholds Study 
 
The SPP elutriate testing and the TIE indicate that acute exposure to copper was likely the most 
limiting water quality factor in instantaneous releases of dredged material. This water quality 
study utilized a test organism (sea urchins) that is sensitive to copper to determine a WER for the 
most limiting water quality factor associated with dredged material from New Bedford Harbor 
upon the instantaneous release of sediments to the proposed CAD cell sites.  When the WER is 
applied to published water quality standards it will allow less restrictive site-specific water 
quality thresholds by broadening the standards based mixing zone limits and reducing the area of 
toxic impact to organisms. WER methodology used in this study is as prescribed by the EPA 
Water Effect-Ratio (US EPA, 2001;1994). DEP will set the water quality thresholds in response 
to dredging project applications. 
 
See Section 5.0 for a discussion of the application of the Thresholds Study to water quality 
modeling and the determination of an appropriate mixing zone. 
 
3.9 Hydrodynamics 
 
In the DEIR a hydrodynamic analysis was conducted based on previous studies and existing 
literature (Maguire, 2002). The DEIR suggested and the DEIR Certificate concurred that site-
specific hydrodynamic analysis should be conducted for the FEIR. A field program was 
conducted from October 23, through November 22, 2002 to monitor present hydrodynamic 
conditions of the Harbor relative to CI and PIN.  Hydrodynamic conditions for the two proposed 
preferred alternative CAD site areas in relation to one control location near the hurricane barrier 
were monitored for a full diurnal tidal cycle for the purpose of sediment resuspension and 
instantaneous chemical release modeling (ASA, 2003, and section 5-0). The hydrodynamic 
modeling examined physical field data (surface elevations and velocities) to identify primary 
force that drive the circulation in New Bedford Harbor, which were characterized as nine typical 
Harbor scenarios of winds and tides. These nine hydrodynamic conditions were used to provide 
three dimensional velocity predictions to the contaminant and sediment transport model before 
and after the dredging excavation activity of the Popes Island North CAD facility.   
 
3.9.1 Goal  

 
The primary goal was to collect hydrodynamic field data for detailed hydrodynamic conditions 
characterizations. These field data included Harbor and site-specific information on tides (sea 
surface elevation) and currents (horizontal current strata throughout the water column).  The 
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secondary goal of hydrodynamic study was to simulate characteristic circulation patterns in New 
Bedford Harbor for use in the subsequent pollutant and sediment transport modeling Section 5-0.  
 
3.9.2 Description of Studies 

 
Tide and current data were collected for use in the hydrodynamic calibration, sediment physical 
samples were obtained for use in the dredging modeling, and elutriate concentrations of sediment 
contaminants were collected to determine source strengths for the fate and transport modeling.  
 
Current speed and direction, surface elevation and optical backscatter were measured 
continuously throughout the study period at two locations in New Bedford Harbor: the Popes 
Island and Channel Inner stations.  This was accomplished through the deployment of Acoustic 
Doppler Current Profilers (ADCPs) and Acoustic Doppler Current Meters (ADCMs) at each of 
these two locations.  Surface elevation and optical backscatter were also monitored at the Tide 
Gauge station, located outside of New Bedford Harbor, using a tide gauge and an Optical 
Backscatter Sensor (OBS). 
   
3.9.2.1 Tides 
 
Variations in sea surface elevation were measured at three stations within the study area.  
Pressure gauges on the ADCMs deployed at the Popes Island and Channel Inner stations 
recorded total pressure from the water column and atmosphere at 15-minute intervals.  These 
data were corrected for atmospheric pressure and then demeaned to give variations relative to 
mean sea level.  Sea surface elevation was measured outside of New Bedford Harbor at the Tide 
Gauge station.  A tide gauge was used to record total pressure due to atmospheric pressure and 
water column height at 15-minute intervals.  As with the ADCMs, these data were corrected for 
atmospheric pressure and demeaned to give variations relative to mean sea level. 
 
3.9.2.2 Currents 
 
Horizontal currents were measured throughout the water column at the Channel Inner and Popes 
Island stations using ADCPs from RD Instruments.  A 600 kHz instrument, with a bin size of 
0.50 m (1.6 ft), was used in the deeper waters at the Channel Inner site,  while 1200 kHz 
instrument was used at the Popes Island site, with a bin size of 0.25 m (0.8 ft). The ADCPs 
recorded velocities at 15 minute intervals.  The resulting data was subsequently low-pass filtered 
using a 5-hr window.  To better resolve currents near the bottom, an Aquadopp ADCM was 
deployed in conjunction with each ADCP.  Positioned approximately 0.6 m (2 ft) above the 
seafloor, or about one third of the distance to the first bin of ADCP data, the ADCMs recorded 
velocities at the bottom of the water column at 15 minute intervals.  These data were low pass 
filtered with a 5-hr window. 
 
The net flow of water at a given location can be estimated by considering the average current 
velocity over the entire depth of the water column.  Depth-averaged currents at the Popes Island 
site were predominantly to the southeast during the study period, though periods of flow to the 
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north did occur during flood tides.  Depth-averaged currents had a mean speed of 2.3 cm/s (0.08 
ft/s) to southeast, with a maximum value 15.0 cm/s (0.49 ft/s) during this period.  
 
3.9.3 Hydrodynamic Modeling 
 
WQMAP, as the model system is known, uses a three dimensional boundary fitted finite 
difference hydrodynamic model (BFHYDRO) developed by Muin and Spaulding (1997a and b). 
The model has undergone extensive testing against analytical solutions and used for numerous 
water quality studies.  The grid system used in the boundary-fitted coordinate model system is 
unique in that grid cells can be aligned to shorelines and bathymetric features (like dredged 
channels) to best characterize the study area.  In addition, grid resolution can be refined to obtain 
more detail in areas of concern.  This gridding flexibility is critical in representing the New 
Bedford Harbor waters where geometry is highly variable and complex. 
 
3.9.4 Surface Wind Stress 

  
Two wind data sets from New Bedford Municipal Airport (~5.3 km [3.3 mi] north-west of Popes 
Island) and Buzzards Bay NOAA Buoy (~29 km [18 mi] south-south-west of Popes Island) were 
considered. During the period of the field program, their directions were nearly identical, but 
speeds at the buoy were substantially larger. Although the NOAA Buzzards Bay Buoy provided 
a better estimate of the unobstructed wind, the wind record from the airport was selected because 
of its proximity to the Inner Harbor. 
 
3.9.5  Results 
 
3.9.5.1 Combined Forces Drive Hydrodynamic Conditions 
 
The elevation and velocity spectrum distributions reveal that tides and winds are the primary 
causes that drive circulation in the region. This observation can also be inferred by examining the 
variations of elevation and velocity in time. Figure 3-21 shows observed winds (New Bedford 
municipal airport), elevation (outside of the Hurricane Barrier) and velocities (Channel Inner and 
Popes Island North) together on the same time axis.  All forces drive the circulation with their 
own frequencies or random times:  half daily tidal cycles, spring-neap fortnightly cycles and 
episodic wind events. Although the variation of velocities is very complex, the response to wind 
is particularly noticeable through time. Velocities in Figure 3-21 are shown for surface, vertically 
averaged, and bottom. At the CI station, with a 9.2 m (30 ft) water depth, the surface and bottom 
velocities are quite different. The surface velocities are larger, more variable, and generally flow 
to the south, while bottom velocities are smaller and show an oscillating north-south direction.  
Velocities at PIN, with a 2.6 m (8.5 ft) water depth, are more uniform vertically with somewhat 
higher speeds t the surface than at the bottom.  
 
In general, typical driving forces in normal estuarine circulation are tide, wind, and density 
gradient. Tide and wind influence are clearly seen in the observations. The significance of the 
density gradient is based on freshwater inflows. If the amount of freshwater inflow is small 
relative to the estuary size, the density gradient is not expected to play a significant role. The 
evidence of density gradients can be seen in the longitudinal salinity. No salinity observation 
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were made for the period of field investigation, but other studies concluded the density driven 
flow would be much less than 1 cm/s (see the discussion in Abdelrhman [2002]) south of 
Coggeshall St./I-95 Bridge, the lower portion of the Inner Harbor where the dredging and 
disposal operations are planned. 

 
Figure 3-20. Time series stack plot of observed wind, elevation and velocity data. 
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3.9.6 Hydrodynamic Model Simulation Results 
 
The hydrodynamic model simulated the circulation from 20 October to 20 November 2002, the 
period of the field program, with aforementioned model inputs and parameters. There was very 
little elevation gradient between Buzzards Bay and the Outer Harbor. Simulated elevations at 
Channel Inner and Popes Island are in good agreement in amplitude, but their phases slightly 
lead the observations. 
 
When the observed data was compared with the simulated magnitudes of the velocities, it agreed 
well with the observations at the Channel Inner and Popes Island North stations, respectively. 
The flow directions, however, differed in various degrees during the simulation period. The 
apparent complexity is due to wind stress. During some periods, the currents strongly correlated 
with the wind. For example, during the period (Oct 24 – Oct 30), wind blew steadily from the 
NNW direction. The simulated current showed the surface currents were always positively 
correlated with the wind.   
 
3.9.7 Characteristic Circulation Scenarios 
 
The analysis of the field observations and hydrodynamic simulations confirmed that the major 
forces driving the circulation in New Bedford Harbor are astronomic tides and winds. The 
approach taken here was to develop a set of circulation scenarios that reflected most likely 
conditions. These scenarios were comprised of various tidal conditions and most probable wind 
conditions. Tidal variations considered were spring, mean and neap tides. Spring tides are the 
highest high tides and lowest low tides equating to the greatest sea surface elevation difference. 
Neap tides are the lowest high tides and the highest low tides equating to the least sea level 
difference. Unlike the astronomic tide, which is predictable, wind is very episodic. 
 
3.9.8 Wind Climate for Inner New Bedford Harbor 
 
The variability of the wind at the New Bedford Municipal Airport was examined. Figure 3-22 
and Table 3.7 shows the seasonal probability of wind direction in 30° increments. The compass 
bearings used in this study were provided from NOAA in a scientific format slightly different 
than the common 360° compass card. Two prominent wind directions found were south-west-
south (SWS) and north-west-west (NWW). Nearly 50% of the time wind blew from the SWS 
direction in summer and the NWW direction in winter. This tendency remained to a lesser degree 
during spring and autumn. The probability that wind speed was less than 3.0 m/s (6.7 mph), 
considered as calm wind, is ~10.7% on average. 
 
Table 3.7.  Variations of winds at New Bedford Municipal Airport by season. 

 Chance wind blows from  
either SWS or NWW 

Calm wind 
(<3.0 m/s) 

Winter 
Spring 
Summer  
Autumn 

45.5% 
35.4 
50.9 
35.3 

8.4% 
11.1 
13.8 
10.1 
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Wind speed was quite variable during the seasons. The average wind speed for both directions 
(excluding the calm wind period) was calculated to be 8.2 m/s (18.3 mph). 
 
3.9.8.1 Circulation Scenarios 
 
Three tidal conditions (neap, mean, and spring) and three wind conditions (calm, SWS, NWW at 
8.2 m/s speed) were combined to make the nine circulation scenarios summarized in Table 3.8. 
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Figure 3-21. Probability of wind direction of the four seasons. 
 
Table 3.8.  Circulation scenarios based on tide and wind conditions. 

Circulation 
Scenario 

Tide Range Wind 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Neap (0.7 m [2.3 ft]) 
Mean (1.0 m [3.3 ft])  
Spring (1.4 m [4.6 ft]) 
Neap (0.7 m [2.3 ft]) 
Mean (1.0 m [3.3 ft]) 
Spring (1.4 m [4.6 ft]) 
Neap (0.7 m [2.3 ft]) 
Mean (1.0 m [3.3 ft])  
Spring (1.4 m [4.6 ft]) 

Calm 
calm 
calm 
SWS 8.2 m/s 
SWS 8.2 m/s 
SWS 8.2 m/s 
NWW 8.2 m/s 
NWW 8.2 m/s 
NWW 8.2 m/s 

 
 
To assess the direct effect of tidal conditions and winds, hydrodynamic simulations were run 
separately for each component. As the tide range doubles from neap to spring conditions, the 
velocity also approximately doubles throughout the region. There is a strong surface flow 
heading downwind but modulated by the Inner Harbor geometry.  The bottom flow is much 
lower in magnitude. Simulation results driven by the NWW wind and mean tide showed surface 
flow again downwind with a significant upwind flow along the bottom in the channel.   
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Nine hydrodynamic simulations using the combination of tide and wind conditions were then 
simulated. Table 3.9 compares the simulated speed (vertically averaged) at the two field stations. 
The result indicates flows driven only by tides are very weak, varying from 1.4 to 4.3 cm/s 
(0.046 to 0.14 ft/s). Wind substantially increases flow velocities, the SWS wind generating a 
range of speeds between 5.1 and 9.6 cm/s (0.17 to 0.32 ft/s) and the NWW wind generating a 
range of speeds between 6.5 and 15.7 cm/s (0.21 to 0.52 ft/s). 
 
Table 3.9. Vertically averaged simulated speed at two field station locations for the nine 
circulation scenarios. 
 

Circulation  
Tide 

Scenario  
Wind 

Channel Inner 
Speed (cm/s) 

Popes Island North 
Speed (cm/s) 

Neap 
Mean 
Spring 
Neap 
Mean 
Spring 
Neap 
Mean  
Spring 

Calm 
Calm 
Calm 
SWS @ 8.2 m/s
SWS @ 8.2 m/s
SWS @ 8.2 m/s
NWW @ 8.2 m/s
NWW @ 8.2 m/s
NWW @ 8.2 m/s 

2.1 
3.0 
4.3 
5.1 
6.0 
7.1 
13.6 
14.6 
15.7 

1.4 
1.9 
2.6 
9.6 
9.3 
9.4 
6.5 
7.0 
7.5 

 
 
3.9.9 Summary 

 
New Bedford Inner Harbor is morphologically complex due to two contractions at the 
Coggeshall St. and I-95 bridges in the upper estuary and it is semi-enclosed by the Hurricane 
Barrier at its southern end, connecting to the Outer Harbor with a 46 m (150 ft) wide opening. 
The hydrodynamics are hence complicated, exhibiting circulation governed by both winds and 
tides. Winds in the area are distinct by season, northwesterly in winter and southwesterly in 
summer. The currents in the Inner Harbor are dominated by semi-diurnal tides, on the order of 10 
cm/s (0.2 kt). A small tributary at the north end of the Inner Harbor is the Acushnet River. Its 
annual average flow is 0.54 m3/s (19.1 ft3/s) (Abdelrhman and Dettmann, 1995).  This discharge 
is too small to play a role in flushing of disposed materials.  
 
The field-obtained elevations and velocities were examined to determine that tides and wind 
were the primary forces that drove the circulation in New Bedford Harbor. Hydrodynamic 
simulations were successfully conducted to verify model performance for the period of the field 
measurement program. Nine basic hydrodynamic conditions were prepared to provide the 
advection data that will be shown applied to pollutant and sediment transport models (ASA, 
2003, and section 5-0) based on the combination of three tidal ranges (neap, mean and spring) 
and three most likely wind conditions (calm, southwesterly and northwesterly directions).    In 
general, surface and shallow waters tend to move with the wind while flows in deeper areas 
adjust by compensating the flow to balance the direct wind-induced flows. 
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3.10 Human Uses 
 

As detailed in the DEIR, existing commercial navigation in the harbor is largely divided into 
three primary categories:1) traffic related to commercial fishing, 2) fish processing industry and, 
3) other maritime vessels and recreational boats (Maguire, 2002). Since the publication of the 
DEIR in June 2002, the New Bedford Harbor Development Commission has developed elements 
of the Harbor Plan especially regarding the State Pier and Fish Island. It is important to present 
new information on the increased commercial vessel traffic relative to the NBHDC 
developments on the proposed preferred alternative CAD cell sites CI and PIN, respectively.  

 
3.10.1 Recent Harbor Developments Related to Navigation and Shipping  
 
Since the publication of the DEIR, the City of New Bedford under the auspices of the New 
Bedford Harbor Development Commission (NBHDC) have completed maintenance dredging of 
the slip to the south of State Pier, the fairways leading thereto and a portion of the federal 
navigational and maintenance channel immediately northwest of the proposed CI CAD cell area 
(Apex, 2002).  
 
The largest cruise ship ever to dock in the Harbor, 611 feet long by 79 feet wide, the Regal 
Empress, docked at the State Pier in summer 2002 (Kalisz, 2002). A total of thirty cruise ships 
were due to dock at the State Pier over 2002. In August 2004 a high-speed ferry is set to begin 
service between the State Pier and Martha’s Vineyard (Providence Journal, 2003). The new high 
speed ferry operators expect to run as many as ten trips per day which could equates to as many 
as 20 Harbor passages per day, possibly some in darkness. The State Pier is located on the New 
Bedford waterfront just north west of the proposed alternative CI CAD cell site area, and well 
south of the other proposed alternative PIN CAD cell site area. 
 
Deep-draft commercial fishing vessels as long as 150 feet have been servicing the new herring 
and mackerel processing plant located on Fish Island north of the CI area and south of the PIN 
CAD cell area (Commercial Fisheries News, 2002). This new small pelagic fish processing plant 
is expected to hire 75 employees at current capacity. The Fish Island processing plant is located 
on the New Bedford waterfront north of the proposed alternative CI CAD site area and south 
west of the proposed alternative PIN CAD cell area. 



 
 

SECTION 4.0 – SELECTION OF THE PREFFERED 
ALTERNATIVE CAD CELL SITE 



 SECTION 4.0 – SELECTION OF THE PREFERRED ALTERNATIVE SITE 
 

NEW BEDFORD/FAIRHAVEN HARBOR DMMP FEIR 4-1 

4.0 SELECTION OF THE PREFERRED ALTERNATIVE CAD CELL SITE 
 
This section of the Harbor DMMP FEIR presents the process used to name the selected preferred 
alternative for the disposal of UDM in CI or PIN CAD cell(s). The construction of these CAD 
cells includes excavation of parent sediment, deposit of UDM in the cell in the most 
environmentally sound and cost-effective manner, and capping with clean cover material to 
permanently protect the harbor marine ecology from effects of contamination. This decision 
process is continued in an objective comparative assessment of the environmental impacts of 
each of the two proposed preferred alternative CAD cells presented in the DEIR.  Both state and 
federal laws guide the development of the alternatives analysis contained in this section of the 
DEIR. The two principal statutes are: 
 
(1) Massachusetts Environmental Policy Act (MEPA), Massachusetts General Laws (MGL) 
Chapter 30, Sections 61 and 62A-H.  MEPA is the environmental review statute of the 
Commonwealth. The New Bedford/Fairhaven Harbor DMMP FEIR is being prepared under 
MEPA. This environmental legislation provides an opportunity for public review of potential 
environmental impacts in projects that require state agency actions (e.g., permits, funding, or 
agency-sponsored projects).  Most important, MEPA functions as a vehicle to assist state 
agencies in using: “... all feasible means to avoid damage to the environment or, to the extent 
damage to the environment cannot be avoided, to minimize and mitigate damage to the 
environment to the maximum extent practicable.”  (MEPA, 1998) 
 
MEPA requires an analysis of “reasonable alternatives and methods to avoid or minimize 
potential environmental impacts” (301 CMR 11.07(6)) and that all “feasible” alternatives be 
analyzed in an EIR.  Feasible alternatives means those alternatives considered: “... in light of the 
objectives of the Proponent and the Mission of the Participating Agency, including relevant 
statutes, regulations, executive orders and other policy directives, and any applicable Federal, 
municipal, or regional plan formally adopted by an Agency or any Federal, municipal or regional 
governmental entity”  (301 CMR 11.07(6)(f)). The Proponent shall ordinarily use the review and 
comments by any Person or Agency on the DEIR as an additional opportunity to improve the 
planning and design of the Project.  
 
In accordance with 310 CMR 11.08(8)(b), the Secretary has determined that the draft EIR is 
adequate and the Proponent has prepared this final EIR.  The scope of this FEIR is limited to 
additional site-specific information and analysis and response to agency comments. The FEIR 
presents a complete and definitive description and analysis of the Project and the two proposed 
preferred alternatives, an assessment of the potential environmental impacts and mitigation 
measures sufficient to allow a Participating Agency to fulfill its obligations in accordance with 
M. G. L. c. 30, section 61 and CMR 11.12(5). 
 
2. Clean Water Act (CWA), in particular the Section 404(b)(1) guidelines of the US 
Environmental Protection Agency (Title 40, Code of Federal Regulations (CFR), Part 230), 
require that “practicable” alternatives to a proposed discharge to waters of the United States be 
considered, including avoiding such discharges, and considering alternative aquatic sites that are 
potentially less damaging to the aquatic environment.  The goal of the Section 404(b)(1) 
guidelines is to provide a framework for arriving at the Least Environmentally Damaging 
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Practicable Alternative (LEDPA).   While the alternative selected for implementation needs to be 
the least environmentally damaging, i.e. resulting in the least amount of human and natural 
environment impact of the alternatives studied, it also needs to be practicable. The term 
“practicable” means “available and capable of being done after taking into consideration cost, 
existing technology, and logistics in light of overall project purposes.” 
 
4.1 Analysis of CAD Cell Preferred Alternatives; Channel Inner and   Popes Island 

North 
 

4.1.1 Disposal Site Screening Process 
 
The disposal site screening process begun in the DEIR assessed all possible alternatives through 
the sequential application of environmental, social and economic criteria.  As potential sites with 
significant conflicts were removed from consideration, the assessment of remaining sites became 
more detailed. In the FEIR only the two proposed preferred alternative sites from the DEIR are 
subject to intensive evaluation to determine which remaining site best meets the goals of the 
Harbor DMMP (Figure 4-1). 

 
A universe of disposal sites was developed during DMMP Phases I and II. The universe included 
historic dredged material disposal sites recommended by the USACE as well as sites suggested 
by the Harbor Dredged Material Management Committee.  These sites were evaluated in a tiered 
process.  The result of this process was the identification of a range of practicable and reasonable 
disposal site alternatives.  These sites, determined through the evaluation process described 
below, were evaluated in detail in the DEIR.   
 
There are two general types of screening criteria, exclusionary and discretionary.  Exclusionary 
criteria are those that would unequivocally prohibit disposal of UDM at a particular site.  
Exclusionary criteria have a basis in federal or state law. For example, locating a disposal site in 
an area occupied by an endangered species would be prohibited under the federal Endangered 
Species Act. 
 
Discretionary criteria are those factors that are used to weigh the relative attributes and 
drawbacks of sites.  They do not prohibit use of a site for disposal of UDM, but they do, in total, 
allow for a comparative analysis of each site.  Discretionary criteria in the DEIR were grouped 
into the following functional areas: physical, jurisdictional, biological, economic and other. In 
the FEIR discretionary factors include: physical, biological, chemical economic regulatory, 
practicability and human use. 
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The FEIR applies site-specific field analysis to compare the two preferred alternative from the 
DEIR. A series of discretionary criteria appropriate for the additional site-specific information 
gathered for the FEIR were then applied to the CI and PIN CAD cell areas alternatives. At this  
stage in the process, both sites had potential as dredged material disposal site(s). Attributes and 
drawbacks of the proposed preferred alternative sites were considered.  The result was the choice 
of the Popes Island North site as the preferred alternative.  
 

4.1.2 Screening Results  
 

The evaluation of the two preferred alternative sites with respect to the discretionary screening 
criteria are discussed below. 
 
4.1.2.1 Discretionary Criteria 
 
Character of Bedrock Profile - Bedrock surface irregularities like precipice formations present 
restrictions to UDM CAD cell disposal capacities by displacing the volume of the void.  
Fractured bedrock surfaces may give an illusive depth to bedrock interpretation, thus providing 
CAD cell design engineers with unreliable information for potential CAD cell depth design. Data 
from the four additional Phase II borings were applied to recalibrate the existing bedrock profile 
model for greater confidence. Profiles generated from the data indicated that the bedrock 
character in both the CI and PIN areas is similar, irregular, and marked by undulations of the 
bedrock surface.  
 
Depth of Sediment to Bedrock - A more definite understanding of site-specific sediment depth 
provides CAD cell engineers critical inputs for CAD cell capacity design parameters. Phase II 
marine boring explorations included a more definite understanding of site-specific sediment 
depth provided CAD cell engineers critical inputs for CAD cell capacity design parameters 
(Table 4-1). In the investigation of the potential storage volume within the configured Channel 
Inner CAD cells, the average depth of sediment to bedrock was 27 feet. The following site-
specific stratigraphic layers established this depth: five-foot average organic silts, 16-foot 
average interbedded silts, sands and gravels and 6-foot glacial till. It is apparent that the shallow 
depth of sediment to bedrock at the configured cells of the CI area will severely limit the 
potential capacity in this area.  
 
In the configured Popes Island North CAD cells, the average depth of sediment to bedrock was 
71 feet. This depth was established by the following site-specific stratigraphic layers 17-foot 
average organic silts, 49-foot average inter-bedded silts, sands and gravels and 5-foot glacial till. 
Contrary to the shallow average depth to bedrock at the CI area cells, it is apparent that the 
comparatively deep sediment to bedrock at the PIN cell area is satisfactory for the capacity of 
UDM in New Bedford Harbor. 
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Table 4-1.  Summary of site-specific stratigraphic layers average thickness 
 

  
Organic 
Silts 

Inter-bedded Silts, Sands, 
Gravels 

Glacial 
Till 

Total Depth to 
Bedrock 

CI  5 ft. 16 ft. 6 ft. 27 ft. 
PIN 17 ft. 49 ft. 5 ft. 71 ft. 

 
 
Sediment Stratigraphy - Physical characteristics of the full depth of submarine soils to bedrock, 
is critical to the CAD cell side slope design. It is important to maintain the integrity of submarine 
CAD cell side slopes for the short-term of construction and the long-term to prevent CAD cell 
structural integrity. The boring information developed for the FEIR showed the two proposed 
CAD cell sites had similar geologic stratigraphy, from mudline (sea bottom) down. The 
recommended 1V: 3H CAD cell side slopes assumed the variety of sediment types involved. 
Stable and constructible CAD cell side slopes of 1Vertical: 3Horrizontal (1V: 3H) are feasible 
and appropriate at both the CI and PIN site areas. 
 
Containment Characteristics - The depth and bathymetry (existing or after construction) were 
evaluated to assess containment characteristics.  As described in section 3, CADs that will 
effectively contain contaminated sediment can be constructed at either the CI or PIN site. 
 
Surficial Sediment Physical and Chemical Analyses - As described in Section 3.0, one 
representative surficial sediment sample from each of the preferred alternative CAD cell site 
areas was analyzed in detail for physical and chemical character. Vibracore samples were taken 
at two-foot intervals.  The predominant metal, copper, as well as other metals concentrations 
diminish by the third interval sampling station. PCBs were detected above laboratory limits on 
both CAD sites in the surficial sediment chemistry analyses of this FEIR (Section 3.5). Site-
specific third interval stations were tested for the comprehensive laboratory suite of analysis. A 
four-foot sediment layer was identified as UDM for the preferred alternative CAD sites area-
wide surficial sediment investigation of this FEIR. 
 
Ambient Sediment Conditions – The sediment type was recorded from surficial sediment grab 
samples and compared to the remotes surveys in the DEIR. Preferred alternative site specific 
surficial sediment grab samples were taken for the FEIR. The PIN and the CI sites are 
characterized by the predominance of fine-grained silt and clay (ENSR, 2003)(Maguire 2002).   
Two exceptions were found with CI stations NBH-218-MAC that was mostly sand (70%) with 
nearly 20% gravel and station NBH-214-MAC had approximately 47% sand, 47% silt and clay, 
and 6% gravel. One exception was found in PIN at station NBH-204-MAC which had more than 
70% gravel and sand. Areas where sediment is similar to that of the UDM to be placed there, 
(i.e., soft, silty and homogenous), are preferred over areas where ambient sediment is coarse-
grained or mixed. 
 
Conceptual CAD Cell Engineering- CAD cell design parameters other than those mentioned 
above include; average bedrock elevation, average bathymetric elevation, sediment thickness, 
available dredged depth, total dredged volume, total storage capacity, bedrock buffer, and cap 
thickness. 
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Preliminary engineering design objectives for preferred alternative CAD cell configurations of 
this FEIR evolved from the conceptual CAD cell design of the DEIR. In the DEIR, the physical 
area of impact was an important factor in evaluating disposal sites.  Because most of the 
biological activity in sediment is within the upper 2 feet, it is important to limit the disturbance to 
as small a footprint as possible. The DEIR presented the concept that a disposal area that is 
relatively small in area, with a large cell depth, is preferred over a site that is relatively large in 
area, but has a shallow cell depth. Also the DEIR mentioned the discriminating factor in 
determining physical area of impact, particularly for sites in the Harbor, is the depth to bedrock.  
In the DEIR site capacity was the most important consideration. It determined whether a single 
site or multiple sites would be needed to confine the material requiring dredging (Maguire Group 
Inc., 2002).  In the FEIR specific CAD cell area capacity is the most important consideration. In 
the FEIR the CAD cell configuration approach was to provide a series of five moderate volume 
cells of approximately 50,000cy each, as well as a comprehensive large volume dredge project, 
of approximately 1,800,000cy (Table 4-2). The conceptual design approach of the FEIR was 
driven in the interest of the New Bedford Harbor Development Commission (NBHDC) request 
for moderate capacity cells appropriate for the incremental moderate scale dredging projects 
consistent with near-term goals of the Harbor Plan. The expanded high capacity cell was 
provided for future long-term harbor-wide comprehensive dredging disposal needs. 
 
Uniformly shallow sediment depth to bedrock makes the CI site inefficient to develop. Moderate 
volume project CAD cells were configured for CI in the FEIR. However, the effort to sequester 
only ±50,000cy includes excavation of ±179,300cy parent material, roughly 3.51 times the UDM 
on average (Table 4-2). By maintaining a 100-foot surface buffer between the CAD cells only 
three moderate capacity cells fit within the CI CAD cell area footprint. The inefficiency is due to 
the limited five-foot depth for contaminated dredge project material after taking into 
consideration the following design parameters; ten-foot bedrock buffer, four-foot suitable cap, 
additional three-foot operational and maintenance contingency (for protection against over-
dredging) and four-foot contaminated CAD cell footprint layer. Hence to accommodate dredged 
materials volumes the Channel Inner CAD cell footprints must be widely spread-out. The 
presence of Federal Navigation, Maneuvering and Anchorage areas in the vicinity of the Channel 
Inner site further complicate this area’s development. 
 
The PIN CAD cell area will accommodate at least five moderate volume dredge projects, 
±50,000cy each, as well as a large volume dredge project, ±1,800,000cy.  However, on average, 
the effort to sequester only ±50,000cy includes excavation of  ±80,405cy parent material, 
roughly 1.6 times the UDM.  The proposed PIN CAD cell depth profiles fit well with revealed 
subsurface conditions.  The relatively shallow sediment depths along the area’s eastern extent, 
near Marsh Island, favor the moderate project CAD cell approach. The deeper sediment depths 
along the western bedrock valley, adjacent to Popes Island, favor a high capacity project CAD 
cell approach.  Development of moderate size CAD cells in the eastern PIN area will likely 
assume a multiple-step sequential approach where in-channel type CAD cell(s) can be 
constructed with completed depths to accommodate vessel traffic from the existing navigable 
channel to the Marsh Island side. Final CAD design will be determined by project-specific need 
and long-term management considerations. 
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Table 4-2. Comparison of average parent material volumes in Preferred Alternative CAD sites. 
 

Site Moderate CAD Cell Size Parent Material Level of Effort 

CI ±50,000cy ±179,300cy 
 

3.51 

PIN ±50,000cy ±80,405cy 
 

1.6 

   (differences) ±98,895cy 
 

1.91 
 
Physical Area of Impact - The amount of sea floor in acres that would be directly affected by 
disposal activities was estimated. The CI CAD cell area will require a larger foot print than the 
PIN CAD cell to contain the same volume of material due the relatively shallow depth of 
sediment to bedrock. The depth of sediment to bedrock at PIN allows smaller CAD cell footprint 
areas due to deep cell geometry. Total estimated area of impact of each CAD cell area is 
approximately 90 acres for CI and 80 acres for PIN. Within those areas the footprint of the 
conceptual CAD cells at the CI site is approximately 20 acres; and 35 acres at the PIN site. 
 
Historic/Archeological Sites - The two sites specifically were evaluated for potential cultural 
resource constraints through consultation with the Massachusetts Bureau of Underwater 
Archaeological Resources (MBUAR) and review of positions of shipwrecks and artifacts of 
maritime history. Because the disposal of UDM at a significant historic or archaeological site 
could be prohibited, a detailed analysis was prepared for this FEIR.  No significant historic or 
archaeological sites were identified at either the CI or PIN areas. 
 
Water Depths - The existing depths of the disposal sites were obtained from bathymetric 
surveys or NOAA charts.  Final depths after construction or fill were estimated from this 
available existing depth data.  The PIN Cad Cell area lies in shallow water, generally less than 20 
feet, which requires a somewhat more complex approach to development than the CI site; 
however,  shoal draft barges and/or in-channel CAD type approaches can address limited draft 
problems (GLDD, personal communication 2003). 
 
Surface Water Analysis - Surface water was analyzed to determine what site-specific 
background water chemistry and turbidity values. Surface water was collected from preferred 
alternative site-specific locations and one control location in the Harbor and samples were 
analyzed at a certified testing laboratory to detect any hazardous levels for chemical 
concentrations of concern. The parameters tested for surface water quality indicate a relatively 
consistent, homogeneous setting with depth with no differences between the PI and PIN sites.  
 
Hydrodynamics: Current Patterns, Water Characteristics - CAD cell construction and 
related dredging activities are likely to resuspend dredged materials through operations. 
Hydrodynamics of water bodies above CAD cell locations are important to predict resusspended 
sediment transport and instantaneous chemical release dispersion as well as future water quality 
monitoring. The hydrodynamic modeling examined physical field data (surface elevations and 
velocities) to identify primary force that drive the circulation in New Bedford Harbor. 
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Hydrodynamic conditions were modeled in the DEIR based on the inputs from existing 
literature. In the DEIR the semi-diurnal Harbor currents were thought to be on the order of 10 
cm/s (0.2 kt.) (ASA, 2001). Modeling predicted current speed in the CI CAD cell area would be 
almost 2.5 times higher than at PIN. The modeling predicted that current directions at the CI site 
would be primarily unidirectional along the northwest-southeast direction and that PIN currents 
would be elliptic with more western orientation. 

 
For the FEIR site-specific hydrodynamic data was acquired for each site. These data indicate that 
the depth-averaged currents at the CI site showed a regular response to the tides. Flow to the 
south during the ebb tide appeared slightly stronger and more sustained than the northward floe 
observed during the flood tide. Depth averaged currents averaged 4.0cm/s/(0.13 ft/s)(ASA, 2003) 
Depth averaged currents at PIN site were predominantly to the southeast during the fall study 
period, though flows to the north did occur during flood tides. Depth averaged currents had a 
mean speed of 2.3 cm/s (0.49 ft/s) (ASA, 2003). 
 
After the preliminary screening analysis indicated that the PIN site would be the preferred 
alternative, modeling passed on the specific site inputs was conducted for the PIN Site. This 
confirmatory modeling is described in Section 5.0.  

 
Potential for Sediment Resuspension and Erosion -The effect of currents, from tides, storms, 
and vessel traffic, can affect the movement of sediments.  UDM disposal in areas where bottom 
currents from various hydrodynamic forces are low is preferred over areas of potential high 
velocity (i.e., erosive) currents.  The Harbor is protected from storm related surge by a hurricane 
barrier and tidal and wind induced currents at both preferred alternatives are not erosional. The 
CI CAD cell area occupies a high vessel traffic area and is located partially within the federal 
channel.  The PIN CAD cell area is in a protected location subject to much less 
commercial/industrial vessel (deep draft) traffic. 
 
Navigation/Anchorage – The proximity and depth relative to shipping lanes, designated 
channels and anchorages was assessed for each site. Sites located within existing channels or 
anchorage areas are less preferred than areas more heavily used for navigation. The proximity 
and depth relative to shipping lanes, designated channels and anchorages was assessed for each 
site. Sites not located within existing channels or anchorages are preferred over areas used for 
navigation. As noted above the CI site located partially in the federal channel and in the vicinity 
of the heaviest commercial and industrial vessel traffic of the Harbor.  Harbor developments will 
increase vessel traffic over the CI CAD cell area.  In contrast the PIN CAD cell area is in a 
protected location subject to much less commercial/industrial vessel (deep draft) traffic. 
 
Site Accessibility - Accessibility is determined by the following factors: Route; The most 
practical route for tugs and barges for transit to and from the dredging area and disposal site.  
Distance;  The distance based on the practical route was calculated from the head of navigation 
of the proposed dredging project.  Logistics; Any potential logistical problems that might be 
encountered in use or construction of the proposed site. As described above, the CI site is in 
deeper water, which facilitates disposal access, but is subject to greater vessel traffic, which 
complicates the logistics of disposal. The PIN site demonstrates the opposite characteristics.  
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State and Federal Permits and Licenses- Applicable State and federal permits and licenses and 
their applicability to the CI and PIN sites is discussed in Table 4-3, below.  Both sites are 
permittable for the proposed use. 
 
Table 4-3.  Summary of Exclusionary (E) and Discretionary (D) Screening Factors for Aquatic 
Disposal 
 

SCREENING FACTORS EVALUATION CRITERIA GOAL 
Exclusionary  Factors 

 Rare and Endangered Species / 
Critical Habitat 
E - 16 USC 470 et seq. 
16 USC 1531 et seq. 
MGL Chap. 131A 
321 CMR 10.60 
 

Amount and quality of habitat, species, time of 
year occupied 
 

Protect habitat integrity, avoid disturbance 
during period of use/occupation 

 Federal Marine Sanctuaries 
E - 33 USC 1401 

Type, distance, time of year restrictions Meet Federal requirements 

 ACECs (Areas of Critical  
Environmental Concern) 
E - 301 CMR 12.00 

Type, distance, time of year restrictions Meet State requirements 

Discretionary Factors   

Physical Characteristics 

 Character of Bedrock Profile 
D 

Surface conditions, presence of precipice 
formations 

 Find CAD cell capacity , rule out  CAD cell 
construction impediments 

 Depth of Sediment to Bedrock 
D Sediment depth 

Sediment depths for engineering 

 Sediment Stratigraphy 
D 

Stratigraphy Soil properties for engineering 

 Containment Characteristics 
D 

Currents, grain size, value of adjacent areas Maximize long-term containment  
confidence 

 Surficial Sediment; Physical 
& Chemical  Analysis 
D 

Full suite laboratory analyses Identify UDM layer/SDM layer 

Ambient Sediment Conditions 
D 

Grain size, existing quality Minimize adverse change to existing bottom 

CAD Cell Engineering 
D 

Geotechnical, geophysical parameters Meet moderate to high capacities 

 Physical Area of Impact 
D 

Size of area affected Minimize area adversely affected 

Historic/Archeological Sites or 
Districts 
16 USC 469 
MGL Chap. 40C 
312 CMR 2.0 – 2.15 
D - Non-designated sites 

Type of site, presence, significance of features Protect site integrity 

Water Depth 
D 

Depth relative to environmental and 
navigational use 

Protect navigation; maximize containment 

A-14. Surface Water Analysis 
D 

Background water quality, turbidity Background, turbidity values for resuspended 
sediment dispersion modeling 
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Table 4-3:  Summary of Exclusionary (E) and Discretionary (D) Screening Factors for Aquatic 
Disposal (continued). 
 

SCREENING FACTORS EVALUATION FACTORS GOAL 
A-15. Hydrodynamics; Current 
Patterns, Water Circulation 
D 

Current speed, transport direction Avoid, minimize, mitigate adverse impacts 

A-17. Potential for Sediment 
Resuspension and Erosion 
D 

Wave heights, direction, fetch Maximize long-term containment confidence 

A-18. Navigation/Anchorage 
D 

Amount, type, draft Avoid, minimize, mitigate adverse impacts 

A-19. Site Accessibility 
         Route 
         Distance 
         Logistics 
D 

Navigation limitations 
Length, time to transport 
Re-handling, storage 

Minimize disruptions 
Maximize efficiency 
Reduce risks of Re-handling 

Jurisdictional Considerations 

State Jurisdictions 

A-20.  
D 
MEPA FEIR Certificate Site  
Designation, CZM  
 
Chapter 91 License,  DEM;  
Dredging and/or filling within 
flowed tidelands 
 
401 Water Quality Certificate, 
DEP;  Fill or excavation  in State 
Territorial  tidelands,  
 
Wetlands  Protection Act , DEP; 
Land Under the Ocean, Land 
Containing Shellfish 
Anadramous/Catadromous Fish 
Runs  
 

Amount, type, benefits, impacts, recovery 
potential 

Avoid, minimize, mitigate adverse impacts 

Federal Jurisdiction   

A-21. 
D 
Coastal Zone Management Act ; 
Federal financial and technical 
support  
CZM; Ensure Federal Consistency 
with Federally approved coastal 
State management programs, 
actions including natural resource 
or water use  
Clean Water Act Section 404 , 
Federal Jurisdiction - 
EPA; Oversight,   
USACOE; Implementation  
Rivers and Harbors Act Section 
10; USACOE regulates, work in 
or effecting navigable waters 

Amount, type, benefits, impacts, recovery 
potential 

Avoid, minimize, mitigate adverse impacts 
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Table 4-3:  Summary of Exclusionary (E) and Discretionary (D) Screening Factors for Aquatic 
Disposal (continued). 
 

Biological Use Factors 

A-16.. Duration of Potential, 
Adverse Long-term Impacts 
D 

Time, severity, recovery period Avoid, minimize, mitigate 

A-22. Present Habitat Types  
D 
 -Benthic Habitat 
 
 
- Shellfish beds 
 
 
 - Nursery and    Spawning 

Potential 
 
- Finfish 
 
 
 

 
 
Species abundance, density, diversity, and 
evenness, recolonization potential 
 
Habitat type, quality, heterogeneity, recovery 
potential, time of year issues 
 
Amount, type, benefits, impacts, recovery 
potential, distance, time of year issues 
 
abundance, benefits, impacts, recovery 
potential, time of year issues 
 
 
 

 
 
Avoid, minimize, mitigate adverse impacts 
 
 
 
 
 
 

Economic Factors   
A-23. Commercial and 
Recreational Fisheries 
D 

Amount, type, quality Avoid or minimize loss and long-term impacts 

A-24. Water-dependent 
Recreation 
D 

Amount, type, quality Maximize retention of opportunities 

Regulatory/Practicability/Human Factors 

A-25. Ability to Obtain Permit 
D 

Consistency with federal and state regulations 
 

Meet all federal and state guidelines for permits 

A-26. Water Quality 
Thresholds 
D 

EPA designed toxicity testing of ambient 
water on marine organisms 

Provide  site-specific water quality thresholds 

A-27. Mitigation Potential 
D 

Amount, type of avoidance, minimization, 
mitigation required/possible  
through site use. 

Avoid, minimize, adverse impacts for finfish 
Maximize potential for mitigation of existing 
shellfish 

A-28.  Consistency with Port 
Plan 
D 

Values and site-specific uses in port plan Maximize consistency with near-term to long-
term port plans 

A-29. Harbor Use Recent harbor use developments Allow safest, Most environmentally sound, 
cost-effective Cad  

A-30.   Cost 
D 

Near-term  to long-term costs of construction 
and maintenance, including monitoring 

Minimize long-term costs 

  
 

Duration of Potential Adverse Impacts – The CI and PIN sites are generally chemically, 
physically, and biologically similar; impacts and recovery can be expected to be similar for both 
sites. Both the CI and PIN sites will directly impact shellfish, and while required mitigation will 
replicate the resource lost at either site, the CI site will effect a potential DMF shellfish relay 
area. The CI site may also experience greater stress on benthic recovery from more frequent 
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vessel impact to the CAD surface than the PIN site. As discussed in the DEIR and below the  
PIN site appears to provide more significant winter flounder spawning habitat. Existing 
spawning habitat will be removed through CAD construction but future accumulation of 
sediment over the cap is expected to eventually replicate existing habitat assuming an annualized 
sedimentation rate of 1 cm./yr. derived from a meeting with USACE (USACE, personal 
communication, 2002).  
 
Habitat  
 
Area of Impact- The CI site covers approximately 90 acres overall; the PIN site approximately 
80 acres overall. Within these general  CAD site areas, the footprint of the specific conceptual 
Cad cells in CI is approximately 20 acres and in PIN is approximately 35 acres.  
 
Benthic Habitat- The preferred alternatives have comparable benthic communities comprised of 
opportunistic species. There is a source of organisms in the Harbor water that will promote 
recovery of both preferred alternatives benthic communities. The study of the macrofaunal 
diversity in the harbor-bottom surficial sediment for this FEIR demonstrates that the 
macrobenthic species community structure has not changed over the course of ten years (ENSR, 
2003). The predominant surficial sediment of CI and PIN was silt and clay with high total 
organic carbon concentrations. The dominant organisms found in the study for the two Preferred 
Alternative CAD cell areas of this FEIR are classified as pioneering or opportunistic species. The 
investigation at the Boston Harbor Navigational Improvement Project (BHNIP) CAD cell site 
showed that within a year of filling and capping the opportunistic benthic infauna had re-
colonized the sediment surfaces (ENSR, 2003). It is highly likely that construction, filling, and 
capping events at Harbor proposed CI and PIN CAD cell sites will only temporarily impact the 
benthic communities. From this evidence presented in the FEIR, it is expected that CAD cells in 
the CI and PIN areas, similar to BHNIP cell surfaces, will be recolonized equally rapidly by 
similar opportunistic species.  Eventually, the benthic community will return to a pre-dredging 
composition.  Adults and larvae from adjacent areas, which were not dredged, will provide 
recruits to the disturbed sites. involves temporary interruption of existing site-specific harbor 
bottom benthic communities will be recolonized equally rapidly by similar opportunistic species. 
 
Shellfish Beds - Sites within or near areas of shellfish concentration, as indicated by DMF and 
other available sources, are least preferred. Shellfish resources in the CI CAD cell area are likely 
to include a valuable number of cherrystone quahogs along the western edge off the New 
Bedford fishing fleet docks (DMF, 1999). The DMF Standing Quahog Study identified shellfish 
nearest to the western edge of CI as having .58 ppm PCBs., well under the 2.00 ppm. tolerance 
set by the U. S. Food and Drug Administration and Department of Health (DMF, 1999).  
Shellfish within CI would likely have commercial and ecological value. Chowder sized quahogs 
and soft-shell clams were identified as abundant in the PIN CAD cell area by the DMF study  
(DMF 1999). Shellfish of this area were found to have PCBs levels of 3.60 ppm., well above the 
standard level mentioned above. Shellfish of the PIN CAD cell have ecological value.  
 
Nursery and  Spawning Potential  - CI showed evidence of nursery habitat for several 
commercially important species of finfish (i.e., cunner, scup, and black sea bass). PIN site area 
contained substantial winter flounder spawning and nursery habitat. 
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Finfish- The CI CAD cell area, like other areas of the Harbor, showed a predominance of non-
demersal species (i.e., cunner, scup, black sea bass, and Atlantic herring).  The PIN CAD cell 
area supported a different fish community than the CI and other Harbor areas. At the PIN site a 
lower abundance of juvenile fishes were observed in trawls at the NT 5 station. However, winter 
flounder frequently collected in the NT5 trawl station of the PIN CAD cell area included variety 
of life-stages, including young-of-the-year (YOY) winter flounder. The seasonal abundance of 
fishes and fish assemblages should be considered in the management of either preferred 
alternative. Seasonal windows should be implemented to limit impacts on spawning and juvenile 
recruitment. 
 
Commercial and Recreational Fisheries - Areas that are not fished, commercially or 
recreationally, are preferred over those that are actively fished. Both areas of the preferred 
alternatives are closed to commercial and recreational fishing due to contamination in the 
Harbor. 
 
Water-Dependent Recreation - These activities include: fishing, boating, scuba diving, 
swimming.  Sites are preferred in areas with little or no recreational activity. The CI CAD cell 
area straddles the federal channel in the Harbor and therefore is used by recreational vessel 
traffic leaving and entering the Harbor. The PIN CAD cell area is not within harbor channels, 
and has some recreational vessel traffic. Recreational boating is the only safe recreational 
activity in the Harbor.  
 
Ability to Obtain Permit – Both the CAD and PIN sites are permittable. 
  
Water Quality Thresholds - The dredging and disposal at both th eCI and PIN sites can be 
managed to meet tDEP water quality thresholds (See Section 5.0). 
  
Mitigation Potential - Commercially and ecologically important shellfish occupying the CAD 
development areas of the CI area would likely be relayed to a depuration center. This would 
entail employment of a force of shellfish rakers or possibly a hydraulic shellfish harvester vessel 
(DMF, personal communication 2003). There is a predicted loss of sedentary shellfish 
populations of PIN Cad cell area. Shellfish of the PIN CAD cell are contaminated by PCBs 
above allowable levels for human consumption (MA DMF 1999). Shellfish of the PIN CAD cell 
area are of ecological value and those lost in the PIN CAD cell development will require 
replacement conditional to project permitting through fisheries resource agencies. 
 
The seasonal abundance of fishes and fish assemblages should be considered in the management 
of either preferred alternative. Seasonal windows should be implemented to avoid and minimize 
impacts on spawning and juvenile recruitment. 
 
Consistency with Harbor Plan – Both proposed disposal sites are generally consistent with the 
New Bedford Harbor Plan in that they provide capacity for proposed dredging projects. The PIN 
site best meets the intent of the plan, as it provides greater capacity, maximum design flexibility, 
and does not significantly effect commercial/industrial vessel traffic. 
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Harbor Use - As detailed in the DEIR, existing commercial navigation in the harbor is largely 
divided into three primary categories: 1) traffic related to commercial fishing, 2) fish processing 
industry and, 3) other maritime vessels and recreational boats (Maguire, 2002). 
 
Since the publication of the DEIR, the City of New Bedford, under the auspices of the New 
Bedford Harbor Development Commission (NBHDC) have completed maintenance dredging of 
the slip to the south of State Pier, the fairways leading thereto and a portion of the federal 
navigational and maintenance channel immediately northwest of the proposed CI CAD cell area 
(Apex, 2002). Ships approaching the State Pier would have to be routed around any dredging 
operational obstructions of the CI CAD cell. This navigational interruption to ships may be 
possible, though likely with increased costs. In August 2004 a high-speed ferry is set to begin 
service between the State Pier and Martha’s Vineyard (Providence Journal, 2003). The new high 
speed ferry operators expect to run as many as ten trips per day, which could equates to as many 
as 20 course deviations per day, some in darkness, around dredging operations at the CI cell area. 
Deep draft commercial fishing vessels and frozen fish freighters associated with the Atlantic 
herring industry frequent a shore fish processing location north of the CI CAD cell area in New 
Bedford. Increased deep-draft fishing vessel traffic associated with this fish processing plant 
would face the obstruction posed by dredging operations in the CI CAD cell area. 
 
Due to the location within the navigation channel, development of the CI site will require 
redirection of vessel traffic around the 24-hour per day dredging operations including tugs and 
barges. Many vessels may be able to circumvent CAD cell operational obstructions, however for 
larger vessels with less maneuverability these obstructions pose a greater safety hazard. This  
risk can be avoided and minimized through by placement of lighted marker buoys around the 
work area and notifications to mariners through Coast Guard advisories. Issuance of navigational 
advisories will help place infrequent maritime harbor visitors on notice of disposal activities.  
Additionally, because disposal will only take place for one season during each planning horizon, 
opportunity for adequate public notice to frequent harbor users will be provided. 
 
The nature of the construction of CAD disposal cells will not result in any reduction of navigable 
depth in the Harbor.  The four-foot thick sand caps proposed for all of the disposal cells of the 
CAD preferred alternative sites will maintain existing bottom depths and not protrude into the 
water column any higher than existing conditions.  After the completion of disposal activities for 
each planning horizon, navigational and shipping conditions in the vicinity of the disposal cells 
will return to pre-existing conditions. 
 
Cost - The cost to develop a series of CAD cells in a specific area in the context of an EIR is best 
estimated within a range of costs. More accurate estimates will be developed with specific future 
Harbor projects. 
 
In the DEIR, the cost to develop a CAD cell and subsequent disposal of UDM was estimated to 
be approximately $40/cy. In the preliminary CAD cell engineering of the FEIR, the efficiency to 
excavate and handle parent material became more obvious as an important variable in the cost 
structure of CAD cell development. For the moderate ±50,000 cy CI CAD cell development the 
level of effort is calculated to be 3.51 cy parent material/ cy sequestered UDM. For the PIN CAD 
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site, and moderate ±50,000 cy CI CAD cell development the level of effort to is calculated to be 
1.6 cy parent material/cy sequestered UDM.   
 
Recent conversations with dredgers have provided inputs helpful to estimate the relative costs of 
developing the preferred alternatives (GLDD, personal communication, 2003) (Burnham 
Associates, personal communication, 2003). Increased handling of dredged parent material will 
step up cost of CI CAD cell area projects to the high end of the estimated cost range shown 
below in Table 4-4.  Development of moderate size CAD cells in the eastern PIN area will likely 
assume a multiple-step sequential approach where in-channel type CAD cell(s) can be 
constructed with completed depths to accommodate vessel traffic from the existing navigable 
channel to the Marsh Island side. Use of the high capacity cell in PIN will likely reflect an 
economy of scale lower cost (Table 4.4). Moderate volume project time estimates  reflect the use 
of shoal draft moderate capacity scows and tidal cycles and likely cost more per cubic yard than 
development of the high capacity cell. 
 
Table 4- 4. Estimated cost per cubic yard to dispose of UDM with preferred alternatives 
 

Range $35 - $55 
CI  $55 
PIN $40 - $45 

 
4.1.3 Summary of Screening Results 

 
After an assessment of the two sites under the screening criteria described above, the PIN 
demonstrates the following advantages over the CI site: 
 

• Greatest Capacity 
• Maximum management flexibility 
• Less impacts to harbor operations, commercial/industrial vessel traffic 
• Less potential for cap disruption 
• Better recolonization potential for absence of repeated impact from vessel traffic 
• Lower cost per cy 
• Less impact to habitat and resources per unit disposed 

 
The PIN site appears to contain better winter flounder habitat.  
 
The PIN site is selected as the preferred alternative.  
 
4.1.4 Attributes of the Preferred Alternative 
 
Attributes of the selected preferred alternative PIN CAD cell site area are summarized below. 
 

• Greatest capacity–PIN CAD cell configuration provides a series of five moderate volume 
cells of approximately 50,000cy each, as well as a comprehensive large volume dredge 
project, of approximately 1,800,000cy. In PIN.  Even though the capacity is higher than 
CI, physical area of impact in the PIN CAD cell footprint is lower compared to the CI 
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CAD site. To create the PIN CAD moderate volume cells the parent material that must be 
excavated and handled is less than half the requirement for CI CAD cells of comparable 
capacity. 

 
The proposed PIN CAD cell depth profiles fit well with revealed subsurface conditions. 
The relatively shallow sediment depths along the area’s eastern extent, near Marsh Island, 
favor the moderate project CAD cell approach. The deeper sediment depths along the 
western bedrock valley, adjacent to Popes Island, favor a high capacity project CAD cell 
approach. 

 
Recognizable precipice formations have been identified as not impediments to cell 
capacity. In the configured Popes Island North CAD cells, the average modeled bedrock 
depth was 58 feet compared to 26 feet at CI. PIN average modeled bedrock depth was a 
full 26 feet lower than the CI area. In the western “bedrock valley” portion of the PIN 
CAD cell site, the lowest depth to bedrock is minus 95 feet. Contrary to the shallow 
average depth to bedrock at the CI area cells, it is apparent that the comparatively deep 
sediment to bedrock at the PIN cell area is satisfactory for the full capacity of UDM in 
the Harbor. Physical characteristics of the full depth of sub-marine soils to bedrock at 
PIN CAD area supports stable and constructible CAD cell side slopes of 1Vertical: 
3Horrizontal (1V: 3H).  The 1V: 3H slope design is considered feasible and appropriate 
for the PIN Selected Preferred Alternative CAD site area. 

 
According to the sampling plan accepted by the USACE, for the selected preferred 
alternative PIN CAD site, a four-foot sediment layer was identified as UDM. 
Identification of this site-specific four-foot UDM layer is critical to identify the horizons 
of UDM as a prerequisite for preliminary CAD cell design engineering.   

 
• Maximum management flexibility – The PIN CAD cell area allows safe containment of 

moderate to high capacity UDM volumes generated in future Harbor dredging projects of 
up to the twenty-year planning horizon.  Depth to bedrock allows significant design 
flexibility for CAD Managers.    

 
• Less impacts to harbor operations, commercial/industrial vessel traffic – Since the PIN 

CAD cell area is situated in the northern end of the Harbor and out of navigation 
channels, development activities will have less impacts to present and future Harbor 
operations, especially commercial/industrial vessel activity. 

 
• Less potential for cap disruption –The PIN CAD cell area has less potential for CAD cap 

disruption than the CI CAD cell area that straddles the federal channel of the Harbor.  
The CI area is in an area of the Harbor heavily traveled by deep draft 
commercial/industrial vessel traffic. Propeller wash from deep draft vessels may disrupt 
capping material in the CI area. The federal channel will be periodically dredged in 
coming years. Therefore, its capping material, designed to safeguard against UDM 
recontamination of the environment, is more vulnerable to disruption from over-dredging. 
The shallower PIN area outside Harbor channel areas is not subject to deep draft 
commercial/industrial traffic. Capping material in the PIN area is much less likely to be 
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disturbed than that of the CI area. PIN is not in an area requiring regular maintenance 
dredging; therefore, its capping material will not be disturbed by dredging in the future.  

 
• Better recolonization potential for absence of repeated impact from vessel traffic – The 

dominant organisms for the selected preferred alternative CAD cell are classified as 
pioneering or opportunistic species. From this evidence, it is expected that adults and 
larvae from adjacent undisturbed areas will recolonize CAD cells in the PIN area rapidly 
through recruitment from surrounding areas.  Eventually, the benthic community will 
return to a pre-dredging composition.  As discussed above the PIN Harbor bottom area 
will not be impacted by regular deep draft commercial/industrial vessel traffic. Therefore, 
benthic communities inhabiting the PIN cell capping material will not be impacted 
repeatedly from over-passing vessel propeller wash energy.  

 
• Lower cost per cy - The CAD cell development options available for the PIN CAD cell 

area are estimated to cost less than those of CI.  In CI the highest cost per cubic yard is 
due to the extra parent materials handling required to complete the wide and shallow 
cells. In PIN CAD cell are the moderate capacity approach is estimate to be slightly 
higher than the high capacity approach though either option is estimated to be below the 
cost per cy at CI. 

 
• Less impact to habitat per unit disposed – Conceptual CAD cell designs for CI and PIN 

are presented in this FEIR. Table 4-5 below shows approximate values for impacted 
habitat per unit disposed in preferred alternatives. The PIN impacts less habitat per unit 
disposed by approximately half.  

 
Table 4-5. Approximate values for impacted habitat per unit disposed in preferred alternatives 

 
 Acres of 

Habitat 
CYs UDM 

disposal 
Acres/cy 
disposal 

CI 20 150,000 .0001333
PIN 35 2,050,000 .0000017
Difference   .0001263
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5.0 DETAILED CAD CELL DREDGING DISPOSAL EVENT MODELING AND 
HYDRODYNAMIC ANALYSES  

 
The conceptual approach taken for the preliminary dredged material transport modeling in the 
Harbor was sufficient for the initial general purposes of the DEIR in the MEPA process. For the 
two preferred alternative confined aquatic disposal (CAD) cells in the DEIR, CI and PIN 
baseline hydrodynamics information was collected from historical databases for conceptual 
hydrodynamic analyses. This historical data was considered inadequate for the modeling 
requested by the MEPA Certificate in response to the DEIR. The MEPA Certificate concurred 
with the DEIR on the need for a detailed CAD cell dredging disposal event modeling and 
hydrodynamic analyses for this FEIR. The MEPA Certificate states that if the site-specific 
information indicates the preferred alternative, in whole or part, is not suitable, the FEIR will 
provide the same level of information on any alternative site or methodology that might be 
chosen. Since the CI CAD site area was found less satisfactory than the PIN CAD site area, the 
PIN CAD area was selected for detailed study (Section 4.0 of this FEIR). Therefore, site-specific 
detailed CAD cell dredging disposal event modeling and hydrodynamic analyses was applied to 
the PIN site. 
 
A series of computer simulations was performed to estimate the water quality from dredging and 
disposal operations at the PIN site. Computer models BFHYDRO (Boundary Fitted Hydro-
dynamic model), SSFATE (Suspended Sediment FATE model), STFATE (Short-Term FATE 
dredged material disposal model) and BFMASS (Boundary Fitted Mass Transport model), were 
employed for hydrodynamic, dredging and disposal modeling, respectively. 
 
This PIN area study consisted of two parts: 1, a field program to monitor present conditions was 
presented in Section 3.0 (Appendix J) and 2, extension of previous modeling that characterized 
the transport and fate of the dredged sediment and associated pollutants during disposal 
operations (Appendix K).  
 
As presented in Section 3.0, physical field data that included surface elevations and velocities at 
multiple sites were examined to quantify wind and tide forces that drive the circulation in the 
Harbor. Hydrodynamic simulations were conducted to verify the model performance during the 
period of the field measurement program. Then a set of simulations was performed, based on the 
combination of three tidal ranges (neap, mean and spring) and three wind conditions (calm, 
southwesterly [SWS] and northwesterly [NWW]). These nine hydrodynamic conditions were 
used to provide three-dimensional velocity predictions to the pollutant and sediment transport 
model both before and after excavation of the CAD facility. 
 
Presented in this Section 5.0, the SSFATE model was used to simulate TSS (Total Suspended 
Solids) concentrations due to construction excavation of the proposed CAD cells to be located 
north of Popes Island and disposal operations into the cells. Combinations of the wind-induced 
circulation and bathymetry were found to play a key role. When the sediment plumes were 
carried into the deeper sections of the Harbor, the duration and size of sediment cloud were more 
extensive than the case in which the sediment plumes were carried into shallower sections, where 
the sediment settled to the bottom more quickly. 



SECTION 5.0 – DETAILED CAD CELL DREDGING DISPOSAL EVENT  
MODELING AND HYDRODYNAMIC ANALYSES 
 

5-2 NEW BEDFORD/FAIRHAVEN HARBOR DMMP FEIR 

 
A series of pollutant fate and transport simulations were performed to estimate the water quality 
impacts using BFMASS. Simulations were run using measured pollutant levels found at six 
representative sites for constituents whose elutriate concentrations exceeded the U.S. EPA water 
quality criteria.  These included metals (aluminum, copper, nickel and silver), and polychlori-
nated biphenyls (PCBs). The dredged material disposal operation was assumed to last for 6 days 
with disposal taking place twice a day following the tidal cycle period of 12.42 hrs.  Each release 
volume of dredged material was assumed to be 1,530 m3 (2,000 yd3), a possible barge capacity 
suited for moderate volume projects.   
 
None of pollutant elutriate concentrations exceeded the U. S. EPA water quality acute criteria 
except copper (4.8 ug/L) at two stations. Al, Cu, Ni, Ag, and PCB exceeded chronic levels at all 
stations.  The dilution of elutriate concentration for PCB to meet the chronic criteria ranged 
between 11 and 767, Cu had the next highest required dilutions (1 to 32) followed by Al (2 to 
27), Ag (14) and Ni (2).  One proposed site, Station NBH-202 had the highest concentrations for 
all constituents.  Station NBH-207 was second highest.  
 
The BFMASS simulation results indicated that the contaminant distribution patterns in the 
horizontal and vertical were similar for the three tide ranges; neap mean and spring. Neap tides 
are the highest low and the lowest highs equating to the smallest tidal range. Mean tides are 
normal tides. Spring tides are extreme lows and extreme highs equating to the largest tidal range.  
Concentration levels, however, were higher in the near field for neap tides than for spring tides 
because more energetic currents during the spring tides promote more dispersion and mixing. 
Different wind conditions resulted in different spatial distribution patterns and coverages. 
Among the nine environmental scenarios, the largest spatial coverage (area) was predicted for 
neap tides and calm wind conditions. The smallest coverage occurred for neap tides and 
northwesterly winds. This finding was consistent among three different release locations in the 
high capacity PIN CAD cell. 
 
According to toxicity tests using sediments from the NBH-202 station, the combination of multi-
ple pollutants was the cause of the observed acute toxicity effects.  For example, half the toxicity 
to mysids was due to PCBs and the other half was due to a combination of copper and ammonia. 
From analysis of these results it was concluded that a dilution to less than 2.2% of the elutriate 
concentration would be protective.  The model results showed that for any environmental condi-
tion, area coverage for a concentration of 2.2% of the elutriate level was always smaller than the 
PIN-CAD area (1.67×105 m2 [41 ac]). The largest area coverage (1.2×105 m2 [30 ac]) of the 
2.2% elutriate concentration occurred for a release during calm conditions while the smallest 
coverage (1.0×104 m2 [2.5 ac]) occurred for a release during northwesterly winds.  Other sedi-
ments with lower elutriate concentrations, and presumably lower toxicity, will affect smaller 
areas. 

 
5.1 Background 

 
The field program was conducted for the analysis of both CI and PIN CAD site areas from 23 
October through 22 November 2002. (See Appendix J). The field program and data were 
supportive of both Preferred Alternative CAD sites. Detailed hydrodynamic modeling of 
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resusspended sediment was directed to the PIN CAD cell site as the Selected Alternative in the 
FEIR (See Appendix K).   
 
Data considered here derive from a field survey conducted for this FEIR in the Harbor from 23 
October through 22 November 2002.  Current speed and direction, surface elevation and optical 
backscatter were measured continuously throughout the study period at two locations in New 
Bedford Harbor: the CI and PIN stations (Figure 5-1, Table 5-1).  This was accomplished 
through the deployment of Acoustic Doppler Current Profilers (ADCPs) and Acoustic Doppler 
Current Meters (ADCMs) at each of these two locations.  Surface elevation and optical 
backscatter were also monitored at the Tide Gauge (TG) station, located outside the Harbor, 
using a tide gauge and an Optical Backscatter Sensor (OBS).  In addition to the long-term 
instrument deployments, a series of water samples was taken at each of the three stations 
mentioned above to measure suspended sediment concentrations.  Sediment samples were 
obtained from seventeen locations within the study area and analyzed to provide sediment grain 
size composition (Section 3-5).  Finally, elutriate analyses were performed on sediment samples 
from three locations at the proposed CI CAD site, two locations at the proposed PIN CAD site, 
and one location northwest of Fish Island in the Inner Harbor to determine levels for a number of 
pollutants (Section 3-8). 
 
5.1.1  Total Suspended Sediments 
 
Optical backscatter are data collected by electronic reflections of particles suspended in the water 
column moving in current strata. Optical backscatter was measured at 15-minute intervals 
continuously at each of the three long-term deployment stations using D+A Optical Backscatter 
Sensors (OBSs).  Measurements of optical backscatter were generally low, averaging 2.7 
(Nephelometric Turbidity Units (NTU) at PIN, 9.1 NTU at CI and 4.3 NTU at the TG station.  In 
order to relate optical backscatter to sediment levels in the water column, measurements of total 
suspended sediment (TSS) concentrations were made at the three station locations on five 
occasions during the study period (Table 5-1).  Multiple samples were taken at a height of 
approximately 1 m (3.3 ft) above the seafloor on each occasion.   
 
Table 5-1.  Total suspended sediment-sampling schedule.  Times are given as Local 
Standard Time (LST). 
 

 Date 
Site 23 Oct 1 Nov 7 Nov 14 Nov 22 Nov 
Popes Island 9:50 8:58 13:50 8:50 11:30 
Channel Inner 11:50 9:15 13:00 9:10 9:38 
Tide Gauge 11:00 9:30 15:00 9:30 8:50 

 

5.1.2  Chemistry 
 
Elutriate tests are typically performed to estimate the release of soluble contaminants during 
dredging operations for setting operations parameters in permits. In elutriate tests, a combination 
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of 20% sediment and 80% site water is mixed and allowed to settle.  The liquid component is 
then analyzed for contaminant concentrations.  This protocol was designed to accurately mimic 
the initial concentration levels when sediments are released in the water column (Averett, 1989). 
Elutriate analyses were performed on samples from six stations within New Bedford Harbor to 
determine background pollutant levels for resusspended sediments (Table 5-2) and reported in 
Section 3-8 Water Column Chemistry.  Aluminum, copper, nickel, silver and Total PCBs 
registered above the chronic exposure levels established by the United States Environmental 
Protection Agency (EPA) at all sites for which analyses were performed.  Lead exceeded chronic 
exposure levels at the NBH-202 station, Benzo(b)fluoranthene exceeded chronic exposure levels 
at the NBH-202 and NBH-207 stations, and Benzo(k)fluoranthene exceeded chronic exposure 
levels at NBH-202, NBH-205, NBH-206 and NBH-207.  In addition, acute exposure levels were 
exceeded for aluminum at NBH-202 and NBH-207, and for copper at NBH-201, NBH-202, 
NBH-205, NBH-206 and NBH-207.  Stations NBH-202 and NBH-207, the Fish Island site, 
showed generally higher concentrations than the other sites. 
 
Table 5-2.  Results of elutriate analyses from the NBH Water Quality Study.  Values given 
in bold red italics exceed chronic exposure levels as established by the EPA (chronic and 
acute values are listed to the right). 
 
  Station (NBH-) EPA Criteria 
Class Analyte 201 202 204 205 206 207 Chronic Acute 
MET Aluminum 161 B 2320  577  346  216  853  87 750 
MET Antimony 3.50 U 3.50 U 3.50 U 3.50 U 3.50 U 5.80 B   
MET Arsenic 5.20 B 18  3.80 B 24  13  5.10 B 36 69 
MET Cadmium 0.30 U 0.45 B 0.30 U 0.30 U 0.30 U 0.30 U 9.3 43 
MET Chromium 4.60 U 35  4.60 U 4.60 U 4.60 U 10  50 1100 
MET Copper 7.10 B 98  4.00 B 11 B 7.10 B 39  3.1 4.8 
MET Iron 214  2630  587  218  212  995    
MET Lead 1.10 U 13  1.10 U 1.10 U 1.10 U 1.10 U 8.1 220 
MET Manganese 2.50 U 2.50 U 27  2.50 U 2.50 U 2.50 U   
MET Mercury               
MET Nickel 14 U 14 U 14 U 14 U 14 U 14 U 8.2 74 
MET Silver 1.40 U 1.40 U 1.40 U 1.40 U 1.40 U 1.40 U 0.1 1.9 
MET Zinc 6.90 U 40  6.90 U 6.90 U 6.90 U 16 B 81 90 
PAH Benzo(b)fluoranthene 0.02 J 0.14  0.02 J 0.03  0.04  0.11  0.04 0.38 
PAH Benzo(k)fluoranthene 0.02 J 0.14  0.01 J 0.03  0.03  0.07  0.02 0.17 
PCB Total PCBs 1.72  23  0.34  0.88  1.22  5.69  0.03 10 
Units: µg/L. 
Data Qualifiers: "B" (metals) ≤ Contract Detection Limit but > Instrument Detection Limit; "J" = estimated (result is 
between 1/2 reporting limit (RL) and RL); "U"=not detected above reporting limit. 
Total PCBs - Sum PCB congeners (8, 18, 28, 44, 52, 66, 101, 105, 118, 128, 138, 153, 170, 180, 187, 195, 206, 209) 
x 2; list of congeners analyzed by NOAA Status and Trends Program (listed in NOAA, 1993; revised NOAA, 1998). 
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5.2  Dredged Material Modeling Using SSFATE 
 
5.2.1 Sediment Characteristics Near the CAD Cell Site 

 
One of the major factors that controls TSS concentration is how fast the sediment settles from the 
water column back to the bottom. In general, coarser materials have higher settling velocities 
while the finer materials stay in the water column much longer. By examining size fractions of 
sediment for the site, basic settling characteristics can be determined. The SSFATE model treats 
sediments as having five distinct size classes (Johnson, et. al., 2000). 
 
Table 5-3. SSFATE sediment size classes. 
 

Class Size (micron) Description 
1 
2 
3 
4 
5 

0 � 7 micron 
8-35 
36-74 
75-130 
>130 

clay 
fine silt 
medium fine silt 
fine sand 
coarse sand 

 

5.2.2 Predicted TSS Concentrations 
 
SSFATE simulations that represent CAD cell excavations using clamshell bucket dredging were 
performed for the nine typical hydrodynamic conditions described above. The center coordinate 
of the largest CAD cell, Cell 1was designated as a representative dredging operation location, 
which was fixed for the duration of the simulation. TSS concentration distributions due to the 
clamshell dredging reached a quasi-steady state within two tidal cycles (~1 day). All simulations 
were run for 3 days. 
 
Presentation of simulation results are shown by:  

 
• Horizontal and vertical views of TSS concentration distribution 
• Acreage of the area exceeding various concentration levels 
• Sediment mass balance 
 

Figure 5-1 shows contours of the maximum TSS concentrations throughout the water column 
over the 3-day simulation period. A vertical section of the concentration distribution was inserted 
at the base of each plan view. Frames in the figure are organized such that rows display 
simulations for the three wind conditions and columns for the three different tides. See Appendix 
N for quantitative comparisons.  
 
For the neap tides only condition (1st row), all TSS distributions appeared to be centered in the 
dredge site. Overall sediment plume sizes correspond to the tide strength. For the NWW wind 
cases, all sediment plumes trail to the lee side of the wind direction, whereas the opposite is 
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found for the SWS wind cases. Similar results are obtained for mean and spring tidal conditions, 
except the size of plume increases with increasing tide range. 
 
It is important to note that the instantaneous concentrations, which vary widely in time, are 
significantly smaller than the maximum TSS concentrations presented here. Neap tide also 
results in smaller areas and spring tide results in larger areas than the mean tide.  The analysis 
presented here did not include the ambient or background TSS concentrations that were sampled 
during the field program and typically ranged from 3 to 10 mg/L. 
 
Figure 5-2 presents the mass of the fine fractions of sediment remaining in the water column 
after all settling has occurred. When the system reaches a quasi-steady state, the sediment mass 
introduced by dredging equals the mass that settles out, so the fraction of sediment that remains 
waterborne becomes constant. This water column sediment fraction is uniquely distributed by 
overall size and concentration among the hydrodynamic conditions. For example, the water 
column sediment fractions in the NWW case and SWS case are ~2% and ~3%, respectively. This 
number indicates that the SWS case produces a larger sediment plume and a higher sediment 
fraction remaining in the water column, compared to the NWW case. This is caused by advection 
carrying sediments to the deeper waters, in contrast to the NWW case, in which sediments are 
transported to shallow water where faster settling takes place. In the case of calm wind 
conditions, the higher tide conditions have the higher water column sediment fraction. 
 

 
 
Neap/Calm wind  Mean/Calm wind  Spring/Calm wind 



SECTION 5.0 – DETAILED CAD CELL DREDGING DISPOSAL EVENT  
MODELING AND HYDRODYNAMIC ANALYSES 

 
 

NEW BEDFORD/FAIRHAVEN HARBOR DMMP FEIR 5-7 

 
Neap/NWW wind  Mean/NWW wind  Spring/NWW wind 
 

 
Neap/SWS wind   Mean/SWS wind  Spring/SWS wind 
 
Figure 5.1. Maximum TSS concentrations for the nine circulation scenarios. Section inserted. 
 
The reason is not obvious. However, there are two possible explanations: 1) the smaller tide 
range tends to form higher sediment concentrations, which in turn enhance the aggregative 
settling, 2) the lower tidal current (lower velocity) provides higher deposition probability. 
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Figure 5-2. Sediment fractions in water column for various hydrodynamic conditions 

5.2.3   Single Event Disposal into Popes Island CAD Cell 
 
In the previous section, TSS increases due to sediments in the water column from repetitive 
clamshell bucket operation were simulated. In this section, TSS concentration increases due to 
sediment disposal from a scow into the CAD cell are presented. Sediments dredged from the top 
layer of PIN CAD cell(s) will be stowed in barges until the CAD cells are fully dredged when 
they will be released into the CAD cell(s). Other unsuitable sediments dredged for channel 
maintenance and improvement projects are planned to be placed in a scow after the clamshell 
bucket removes sediments from the seafloor. When these scows are considered loaded by 
operations managers, they will be shipped from the dredging site to a predetermined specific 
location above the specifically designated CAD cell. When in the proper location, operators open 
the scow bottom to release the entire payload. As the sediment descends to the CAD cell floor, 
approximately 15% of the sediment remains suspended unevenly in the water column (see Table 
5.4). The occurrence of those scow-load disposal events is controlled by the clamshell dredging 
speed of 214 m3/hr (280 yd3/hr) and the scow capacity of 1,530 m3 (2,000 yd3). At this rate, a 
scow-load disposal event will occur every ~12 hours. The approach to simulate TSS 
concentrations caused by a single scow disposal follows the same procedure employed in the 
previous section. 

5.2.4  Source Strength Estimation Due to Scow Disposal Events 
 
Although excavated CAD cells have much deeper water depths (~17 m [ 56 ft]) than the original 
undisturbed depth (~2.6 m), the time for most of the sediment to reach the bottom is still very 
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short (< 120 sec). This short time span cannot be directly simulated by SSFATE. Instead, the 
USACE model STFATE (Short-Term Fate dredged material disposal model) was used with 
equivalent input and environmental conditions. STFATE has various operational modes. 
Convective descent and sediment cloud collapse phase were simulated. This output was used to 
estimate initial source strengths and vertical distribution of waterborne unsuitable sediment mass. 
 
The estimated stripped portion of the sediment that remains near the surface in the water column 
during descent has been estimated to be 1% of total sediment in the bucket (ENSR, 2002). 
Clamshell-dredged, cohesive material has a high proportion of clump content that tends to reach 
the bottom intact. This stripped loss estimate is comparable to those used in similar CAD cell 
projects in Providence and Boston. The vertical distribution of waterborne sediment mass 
predicted from the STFATE model is given in Table 5.4.  Most (85%) of the material 
immediately falls to the bottom.  
 
Table 5.4.  The vertical distribution of waterborne sediment mass. 
 

Percent of water 
column 

Percent of 
sediment mass 

90 (near surface) 
70 
50 
30 
10 (near bottom) 

1 
2 
4 
8 
85 

 

5.2.5  Sediment Characteristics of Dredged Materials 
 
Figure 5-3 shows locations of the sediment samples obtained from the CI CAD cell site 
exemplary of maintenance-dredged materials in the New Bedford Harbor Plan. Some of the 
dredging is expected to take place at this location. Averaged values of size distributions from 
these sampling stations were considered to be representative (Table 5.5). The distribution is very 
similar to PIN. 
 
Table 5.5.  Representative sediment size class distribution. 
 

Class Description Distribution % 
1 
2 
3 
4 
5 

Clay 
Fine silt 
Medium fine silt 
Fine sand 
Coarse sand 

20.1 
17.7 
17.7 
20.1 
24.5 
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.  
 
Figure 5-3. Map showing sediment sampling stations near Channel Inner dredge site. 
 

5.2.6  Model Results for Dredged Material Disposal Operation 
 
SSFATE simulations that represented the fate of the dredged material from disposal operations 
were performed for the nine hydrodynamic conditions. The bathymetry in which the circulation 
field was created is substantially deeper (~17 m [50 ft]) at the disposal site than the one used 
(~2.6 m [8.5 ft]) in the previous PIN-CAD cell excavation simulation. The center coordinate of 
the largest CAD cell was used as the representative disposal site. Unlike the more methodical 
pace of dredging operations, split-hull scow sediment release is fast. The simulation period was 
12 hours. 
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The simulation results presented in this section include: 
 

• Horizontal and vertical view of TSS distribution 
• Time series of acreage of exceeding 10 mg/L concentration levels 
 

Figure 5-4 shows a plan view of the maximum predicted TSS concentrations throughout the 
water column during the 12-hour simulation period. Vertical section views of the concentration 
are inserted in the figure. The frames in the figure are organized by row (wind conditions) and 
columns (tide conditions). The rows correspond to calm wind, NWW wind and SWS wind from 
top to bottom, and the columns correspond to neap, mean, and spring tide from left to right. 
 
All TSS concentration distributions for the tide only scenarios were confined within the PIN-
CAD cell since the circulation is too weak to transport material very far. For the NWW and 
SWW wind cases, sediment clouds reach the edge of the CAD cells, although most of the 
sediment remained in the cell. The direction of sediment drift corresponded to the flow guided by 
a combination of the surface wind stress and the bathymetry of the CAD cell. The NWW wind 
case transported the bottom sediment to the northwest and the SWS wind case transported the 
sediment to the southwest.  It is important to note that the instantaneous concentrations, which 
varied widely in time, were significantly smaller than the maximum TSS concentrations 
presented here. 
 
Figure 5-5 shows the area coverage that exceeds a TSS concentration of 10 mg/L (approximately 
the background threshold) in time. For the case of wind driven circulation, the sediment cloud 
dissipates within ~ 3 hours. The calm wind tide cases take much longer to settle as most 
sediment stays in the deep area (~17 m) and so the vertical travel time is increased. 
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Neap/Calm wind  Mean / Calm wind  Spring/Calm wind 
 

 
 
Neap/NWW wind  Mean/NWW wind  Spring/NWW wind 
 

 
Neap/SWS wind   Mean/SWS wind  Spring/SWS wind 
Figure 5-4.  Maximum TSS concentrations throughout water column and duration of simulation 
for the nine hydrodynamic scenarios. 
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Figure 5-5. Time series of area coverage (acre) (encircled) that exceeds TSS concentration of 
10mg/L for the nine hydrodynamic scenarios. 

 
 

5.3      Pollutant Transport Modeling Using BFMASS Model Applications 

5.3.1  Disposal Operations 
 
In BFMASS the two- or three-dimensional advection-diffusion equation is solved on the same 
boundary conforming grid as the hydrodynamic model, BFHYDRO (See Appendix K). There are 
two types of dredging operations that will use the PIN CAD cell(s) that are classified high and 
moderate volume projects. Since moderate volume projects are more certain at this time, 
pollutant transport and fate simulations were focused on disposal activity for a moderate project 
whose volume is on the order of 30,600 m3 (40,000 cy). Table 5-6 lists the details of a likely 
disposal activity in addition to the associated dredging operation for this modeling.  These details 
were developed to best represent moderate volume projects, consistent with intermediate goals of 
the New Bedford Harbor Plan. It was assumed that two split-hull scows will work in tandem, 
alternating to haul and dispose unsuitable dredged material during two 12-hr shifts per day. 
Dimensions of each barge were 3 m (10 ft) wide by 76 m (250 ft) long with a holding capacity of 
1,530 m3 (2,000 yd3). 
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Table 5-6. Assumed details for modeling of dredging and disposal operations in New Bedford 
Harbor. 
 

Operation Parameter Detail 
Dredging Sites Maneuvering channel, berth, 

wharf, inner federal 
navigation channel 

Dredging Project Volume  30,600 m (40,000 yd3) 
Composition of 
dredged material (%) 

Contaminated 
material 

90 

Types of dredging 
operation for  

Contaminated 
material 

Continuous 

Dredging equipment 
used for 

Contaminated 
material 

Environmental bucket 

Bucket capacity  Environmental 
bucket 

5.4 m3 (7 cy) 

Dredging rate (min/grab) 1.5 
Duration of dredging operation (day) 6 
Number of concurrent dredging 
operations 

One 

Time of dredge operations 1 June 2003 ~ 1 January 
2004 

Dredging 

Loss rate during dredging operation 1.5% 
Disposal Site Location Popes Island North 
Number of scows 2 
Scow Capacity (cy)  1,530 m3 (2,000 cy) 
Dimension of scow 3 m (10 ft) wide × 76 m (250 

ft) long 
Type of scow Split-hull 
Duration of disposal operation (sec) 5 

Disposal 

Typical cycle from barge loading to 
disposal (hour) 

12 

 

5.3.2  Source Strength and Settling Velocity 
 
The source strength is the mass of pollutant entering the system from released unsuitable 
sediments on a rate basis. Three types of source strengths can be specified in BFMASS: 1), an 
instantaneous release; 2), a constant release over time; and 3), variable release over time. An 
instantaneous source release is the mass of material released to the water column from an entire 
split-hull barge load in a second.  A constant source is defined as the mean loading to the water 
column from multiple barge releases over time. A variable source is the time varying loading to 
the water column as individual barge releases occur according to a time schedule. 
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The disposal operation of dredged material in New Bedford Harbor is assumed to take place 
twice a day over a 6-day period for a typical small project (Table 5-6). To simulate the operation, 
a series of 12 instantaneous releases of a volume of 1,529 m3 (2,000 yd3) was assumed to occur 
once every 12 hours.  
 
A conservative estimate of the mass of pollutant released from the disposal of dredged material 
can be determined from elutriate analysis data (EPA, 1991). Since elutriate testing was designed 
to measure the dissolved fraction of pollutant in liquid portion, the mass of pollutant is 
approximated as the product of the elutriate concentration E and the volume of water (see 
Section 3-8).  The settling velocity acts as a mechanism to remove suspended sediment from the 
water column. 

5.3.3  Release Location 
 
The PIN-CAD facility will be excavated to an average depth between 11.6 m (38 ft) and 17.4 m 
(57 ft), to accommodate 734,000 m3 (960,000 cy) of dredged material in a total of 6 cells 
generated from New Bedford Harbor maintenance dredging projects over the next 10 years. Cell 
1 is the highest capacity CAD cell, with potential capacity of 1,408,000 m3 (1,841,000 cy) of 
sediment. Cells 2 through 6 are similar in size and each can hold approximately 39,000 m3 
(51,000 cy) volume (Section 3-3). Since the preliminary CAD cell configuration for moderate 
capacity CAD cells (86 m long by 65 m wide) is slightly larger than a typical model grid cell at 
the PIN CAD facility, the moderate capacity cell size is too small to accurately simulate. 
Therefore, simulations of disposal operations will focus on the high capacity Cell 1 (Section 3.3).  
 
Since Cell 1 will be filled progressively, disposal operations were simulated as three separate 
operations these operations were representative of the continuous activity having release 
locations at the center, the northwest and southeast corners of the CAD-site (Figure 5-6). 
 
5.3.4  Toxic Pollutants 
 
Simulations of the fate and transport of pollutants were performed on constituents whose 
elutriate concentrations exceeded U. S. EPA water quality chronic levels. Analysis of elutriate 
samples in New Bedford Harbor (SAIC, 2003) showed that most of the stations located at 
dredging and disposal sites contained elevated concentrations of Aluminum (Al), Copper (Cu), 
Nickel (Ni), Silver (Ag) and Polychlorinated Biphenyls (PCB). Benzo(a)fluoranthene and 
Benzo(k)fluoranthene, part of high molecular weight (HMW) (Petroleum Aromatic 
Hydrocarbon), also exceeded the USEPA chronic levels at some stations. 
 
As part of modeling input, the mass of the pollutant source is required for each contaminant. 
None of pollutants exceed the U. S. EPA water quality acute level except copper (4.8 ug/L) at 
NBH-202 and NBH-207 stations. Only Al, Cu, Ag and PCB exceed the chronic levels.  The 
dilution elutriate concentration needed for PCB to meet the chronic level ranges between 11 and 
of 67. Copper has the next highest required dilutions (1 to 32) followed by silver (14).  Station 
NBH-202, has the highest concentrations for all constituents shown in the table.  The next 
highest concentrations are from station NBH-207, located at Fish Island. 
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Figure 5-6. Modeled mass load locations (white crosses) used to simulate disposal operations in 
PIN-CAD site (black polygon), superimposed on bathymetry. 
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5.3.5  Other Model Parameters 
 
Primary physical processes governing the fate and transport of disposed material are advection 
and diffusion. Advection is due to the currents that are predicted from the hydrodynamic 
modeling. Diffusion includes horizontal and vertical diffusion that are specified as model inputs.  
 
5.3.6  BFMASS Modeling Results 
 
This section documents the results of the fate and transport simulations of contaminants of 
unsuitable dredged materials disposed at the PIN-CAD site in the Harbor. Simulations were 
performed using a three-dimensional (7-layer) application of BFMASS. Three different tides 
(spring, neap and mean tides), and three wind conditions (calm, northwesterly and southwesterly 
winds) were chosen as representative of the range of likely environmental conditions. All 
modeled constituents were released at the end of flood portion of the M2 tidal cycle, so that the 
subsequent ebb currents transported the constituents in the water column south toward the 
Hurricane Barrier.   
 
UDM from station NBH-202 was more highly contaminated compared to the other stations. For 
example, the PCB elutriate concentration was 767 times the U.S. EPA chronic level (U. S. EPA, 
2002). This is four times higher than the next highest PCB concentration found at station NBH-
207 (located at Fish Island) and 70 times higher than the lowest at station NBH-204. This section 
documents model results in detail for the worst contaminant case, NBH-202 PCBs, and then 
presents the results in more generalized format for the rest of contaminants and stations.  
 
Among the nine environmental scenarios, the largest spatial coverage was predicted for neap 
tides and calm wind conditions. On the other hand, the smallest coverage occurred for neap tides 
and northwesterly winds. This finding was consistent among the three different release locations 
in the PIN-Cad cell. Figures 5-7 and 5-8 show the maximum area affected (coverage) due to 
released NBH-202 PCB as a function of concentration for the neap tide and no wind condition 
and the neap tide and northwesterly wind condition, respectively. The area of the PIN-CAD is 
shown for reference as is the U. S. EPA chronic water quality (WQ) concentration for PCB. 
 
Under calm winds (Figure 5-7), the area coverage is always larger than the CAD area for 
concentrations less than 0.4 µg/L.  The coverages at the PCB chronic level (0.03 µg/L) are 1×106 
m2 (southeast corner release) and 1.2×106 m2 (center and northwest corner releases), which are 
between 6 and 7 times larger than the CAD cell area, respectively. The concentrations for an area 
the same as the CAD site area are 0.42 µg/L, 0.44 µg/L and 0.35 µg/L for a center, northwest and 
southeast release, respectively. While the calm wind condition simulates very similar coverages 
for the three release locations (Figure 5-8), a northwest release with northwesterly winds 
generates the largest coverage and a southeast release yields the smallest coverage (Figure 5-9). 
Spatial coverage for the 0.03µg/L chronic concentration with wind is 0.3×106 m2, 1.9×105 m2, 
and 3.3×106 m2 with southeast, center and northwest releases, respectively. The concentrations 
for areas equivalent to the CAD site area are 0.015 µg/L for a southeast release, 0.035 µg/L for a 
center release and 0.08 µg/L for a northwest release. 
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Figure 5-7. Simulated PCB distributions for calm wind (a), southwesterly (b) and northwesterly 
winds (c). Distributions are shown 1 hour after the final disposal event. 
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Figure 5-8. Maximum area coverages (y-axis) of PCBs vs. concentrations for neap tides and 
calm winds for three release sites using the NBH-202 station source strength. The PIN-CAD cell 
area (1.67×105 m2) is a black horizontal line and the U. S. EPA WQ chronic value for PCB (0.03 
µg/L) is a dashed purple vertical line. 
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According to toxicity tests using sediments from the sampling stations with mysids and sea 
urchins reported by SAIC (2003), the cause of acute toxicity was the combination of multiple 
pollutants.  For example, half the toxicity to mysids was due to PCBs and the other half was due 
to a combination of copper and ammonia. From these results, SAIC suggested that a dilution to 
at least 2.2% of the elutriate concentration would be protective. 
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Figure 5-9. Maximum area coverages (y-axis) of PCBs vs. concentrations for neap tides and 
northwesterly winds for three release sites using the NBH-202 station source strength. The PIN-
CAD cell area (1.67×105 m2) a black horizontal line and the U. S. EPA WQ chronic value for 
PCB (0.03 µg/L) is a dashed purple vertical line. 
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Figure 5-10. Maximum area coverage for released toxic material for calm and northwesterly 
winds.  
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Figure 5-10 shows maximum area coverages for a release of 1g of a combination of toxic 
pollutants. Presented are the coverages for the worst conditions (neap tide and calm wind) and 
the most favorable conditions (neap tide and northwesterly wind). For both conditions, area 
coverage for a concentration of 2.2% of the elutriate level was always smaller than the PIN-CAD 
area. The largest area coverage for the 2.2% elutriate concentration occurred for a northwest 
release during calm winds, 1.2×105 m2. The smallest coverage for the protective dilution level 
occurred for a southeast release during northwesterly winds, 1.0×104 m2. 
 
5.4   Summary  
 
The field-obtained elevations and velocities were examined to determine that tides and wind 
were the primary forces that drove the circulation in New Bedford Harbor. Hydrodynamic 
simulations were successfully conducted to verify model performance for the period of the field 
measurement program. Nine basic hydrodynamic conditions were prepared to provide the 
advection data to the pollutant and sediment transport models based on the combination of three 
tidal ranges (neap, mean and spring) and three most likely wind conditions (calm, southwesterly 
and northwesterly directions). 
 
The SSFATE (Suspended Sediment Fate) model was used to simulate TSS (Total Suspended 
Solid) concentrations due to the proposed excavation of the CAD (Confined Aquatic Disposal) 
cells and the disposal of dredged material into one of the cells. Resultant TSS distributions 
showed that combinations of the wind induced circulation and bathymetry played a key role. 
When the sediment plumes were carried into the deeper sections of the harbor, the duration and 
size of sediment cloud were more extensive than when the sediment plumes were carried into the 
shallower sections, where the sediment settled out more quickly. 
 
A series of dissolved phase pollutant fate and transport simulations were performed to estimate 
the water quality impacts in the water column at north of PIN, using BFMASS (Boundary Fitted 
Mass Transport Model). Simulations were performed for various pollutant constituents whose 
elutriate concentrations exceeded the U. S. EPA water quality guidance levels: metals 
(aluminum, copper, nickel and silver), and polychlorinated biphenyls (PCBs). The model 
simulated the fate and transport of disposal of dredged material at the PIN CAD site. Disposal 
operations were assumed to last for 6 days and disposal taking place twice a day following the 
M2 tidal cycle.  Each release volume of dredged material was assumed to be 1,530 m3 (2,000 
yd3). 
 
A series of dissolved phase pollutant fate and transport simulations were performed to estimate 
the water quality impacts in the water column at north of Popes Island, using BFMASS 
(Boundary Fitted Mass Transport Model). Simulations were performed for various pollutant 
constituents whose elutriate concentrations exceeded the U. S. EPA water quality guidance 
levels: metals (aluminum, copper, nickel and silver), and polychlorinated biphenyls (PCBs). The 
model simulated the fate and transport of disposal of dredged material at the PIN-CAD site 
(north of Popes Island). Disposal operations were assumed to last for 6 days with disposal taking 
place twice a day following the M2 tidal cycle.  Each release volume of dredged material was 
assumed to be 1,530 m3 (2,000 yd3). 
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The BFMASS simulation results indicated that the contaminant distribution patterns in the 
horizontal and vertical were similar for the three tide ranges. Concentration levels, however, 
were higher in the near field for neap tides than for spring tides because more energetic currents 
during the spring tides promote more dispersion and mixing. Different wind conditions resulted 
in different spatial distribution patterns and coverages. Among the nine environmental scenarios, 
the largest spatial coverage (area) was predicted for neap tides and calm wind conditions. The 
smallest coverage occurred for neap tides and northwesterly winds. This finding was consistent 
among three different release locations in the high capacity PIN CAD Cell 1. 
 
According to toxicity tests using sediments from the NBH-202 station sampled at CAD-CI, the 
combination of multiple pollutants was the cause of the observed acute toxicity effects.  For 
example, half the toxicity to mysids was due to PCBs and the other half was due to a 
combination of copper and ammonia. From these results application of the WER developed for 
water quality thresholds in Section 3.8, concluded a dilution to less than 2.2% of the elutriate 
concentration would be protective of marine organisms.  The model results showed that for any 
environmental condition, area coverage for a concentration of 2.2% of the elutriate level was 
always smaller than the PIN-CAD area (1.67×105 m2 [41 ac]). This finding provides confidence 
that construction of the preferred alternative and related disposal events modeled in this section 
of the FEIR can be limited to the area of the CAD footprint. Impacts to the vicinity can be 
managed within the water quality thresholds set by DEP. The largest area coverage (1.2×105 m2 
[30 ac]) of the 2.2% elutriate concentration occurred for a release during calm conditions while 
the smallest coverage (1.0×104 m2 [2.5 ac]) occurred for a release during northwesterly winds.  
Other sediments with lower elutriate concentrations, and presumably lower toxicity, would affect 
smaller areas. 
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6.0 COMPLIANCE WITH REGULATORY STANDARDS AND REQUIREMENTS 
 
This section includes a description of the primary regulations associated with the implementation 
of the preferred alternative aquatic disposal sites.  Compliance with state and federal standards 
and regulations for aquatic disposal are discussed as they relate to the preferred alternatives.  The 
preferred alternative for the New Bedford/Fairhaven Harbor includes one CAD disposal site, 
PIN.  Each of the following sections describes the relationship of the standards and requirements 
discussed as they relate to CAD disposal.   
 
6.1 Compliance with State Standards/Regulations  
 
6.1.1 Wetlands Protection Act and Regulations (310 CMR 10.00)  
 
The preferred alternative CAD site PIN is located in a resource area protected by the 
Massachusetts Wetlands Protection Act (WPA), specifically Land Under the Ocean (LUO).  The 
PIN site also lies within Designated Port Areas (DPAs).  The WPA is administered on the local 
level by the Conservation Commission, which implements the Massachusetts Wetlands 
Regulations at 310 CMR 10.00. 
 
CAD Disposal - A Notice of Intent (NOI) application to the New Bedford and Fairhaven 
Conservation Commissions will be required for proposed CAD disposal activities at the PIN 
sites, as the current configuration lie in both jurisdictions.  Orders of Conditions (OOC) need to 
be issued by the appropriate Conservation Commission(s) to permit the work for the PIN 
alternative.   
 
6.1.1.1 Designated Port Areas  
 
The Wetlands Regulations at 310 CMR 10.26 state that LUO in DPAs is likely to be significant 
to marine fisheries, storm damage prevention and flood control.  LUO in DPAs often serves to 
provide support for coastal engineering structures such as seawalls and bulkheads, which have 
replaced natural protection for upland areas from storm damage and flooding.  Projects affecting 
LUO in DPAs should not result in alteration of wave and current patterns so as to affect the 
stability of such structures.  The preferred alternative PIN site western planning edge is very near 
the DPA so that specific PIN CAD developments on that side of the area should pay close 
attention to surveyed project boundaries.  
 
CAD Disposal - Water column depth at the  PIN CAD disposal site may play an important role in 
determining localized current velocities.  Current velocities typically behave in a logarithmic 
relationship with water column depth.  Therefore, currents further from the surface experience 
increasing frictional retardation, particularly as currents approach the sediment boundary layer.  
Given this phenomena, the CAD preferred alternative site will be exposed to smaller current 
velocities and less potential sediment resuspension forces than sites at shallower depths.  Coarser 
grained cohesive material also has the effect of greater frictional and gravitational forces holding 
the grains on the seabed.  Thus a greater critical shear stress would be required to resuspend 
coarse grain cap material than fine grain silty sediments. 
 



SECTION 6.0 – COMPLIANCE WITH REGULATORY STANDARDS 
 

6-2 NEW BEDFORD/FAIRHAVEN HARBOR DMMP FEIR 

Reduced circulation may be beneficial from the standpoint of cap integrity since resuspension is 
less likely, but by the same effect this localized condition may also contribute to reduced water 
quality. Typically, the impact to water quality from dredged material disposal is short-term.  
These impacts typically include localized degradation in dissolved oxygen (DO), total suspended 
solids (TSS), pH, light penetration, and contaminant concentrations.  Conditions typically return 
to ambient conditions within hours to days, depending on the amount, composition, and 
frequency of the disposed material.  Total suspended solids may increase dramatically due to the 
entrainment of fine material in the water column.  A plume typically forms whereby material 
may be advected short distances from the disposal site.  A reduction in DO is typical as common 
constituents of sediments are oxidized and organic material is metabolized by microbial activity 
at the sediment-water interface.  High suspended solid concentrations have the effect of 
attenuating ambient light, thereby reducing penetration.  Finally, contaminants sorbed to 
sediment particles may be dissolved by the aquatic environment through physical disturbance of 
the material as the sediment stream is released from the scow. 
 
Detailed modeling of dredged material disposal events was performed for the FEIR to determine 
short term local water quality impacts associated with CAD options in Section 5-0 (ASA, 2003).  
The preferred alternative site has been located so as to provide a sufficient distance to the nearest 
coastal engineering structure.  No impact on the stability of the harbor bottom that would affect 
the support of the nearby coastal engineering structures is expected, and therefore no adverse 
effect on any structure’s ability to serve a storm damage prevention or flood control functions in 
the area. 
 
6.1.1.2 Land Under the Ocean  
 
Land Under the Ocean (LUO) is defined as “... land extending from the mean low water line 
seaward to the boundary of a municipality’s jurisdiction and includes land under estuaries,” 
within the Wetlands Regulations at 310 CMR 10.25(2). LUO is significant to the protection of 
marine fisheries and projects which affect LUO shall not cause adverse effects by altering the 
bottom topography so as to increase storm damage or erosion of coastal beaches, banks, dunes, 
of marshes.  They must, among other things, also have no adverse effects on marine fisheries or 
wildlife habitat caused by alterations in water circulation, destruction of eelgrass beds, alterations 
in the distribution of sediment grain size, changes in water quality, or alterations of shallow 
submerged lands with high densities of polychaetes, mollusks, or macrophytic algae.  
 
As described above, the aquatic preferred alternative site is expected to have no long-term 
adverse effect on marine fisheries caused by localized alterations in water circulation or changes 
in water quality.  The sites are not located in existing eelgrass beds.   
 
CAD Disposal - Any impacts to benthic organisms at the CAD disposal site will be temporary 
and reversible (Section 3.6).  Immediately after disposal, the sites will be devoid of benthic 
populations, because the benthos will have been removed by overdredging or buried under 
disposed sediments.  However, most benthic species are capable of rapid dispersal and 
colonization by means of planktonic larvae, and will quickly recolonize disturbed areas. 
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6.1.1.3 Land Containing Shellfish  
 
Land Containing Shellfish (LCS) is defined as “... land under the ocean, tidal flats, rocky 
intertidal shores, slat marshes or land under salt ponds when any such land contains shellfish,” 
within the Wetlands Regulations at 310 CMR 10.34(2).  LCS is found to be significant to the 
protection of marine fisheries, when such areas have been identified and mapped by the local 
conservation commission or by DEP in consultation with DMF.  Documentation required for this 
designation includes recording the density of shellfish, size of the area and the historical and 
current importance of the area to commercial and recreational fishing.   
 
CAD Disposal - The preferred alternative disposal site is located within areas that have been 
designated as areas of LCS as specified in the Wetlands Protection Act and Regulations.  As 
described above, the preferred CAD alternative disposal sites are not expected to have an adverse 
permanent effect on marine fisheries caused by localized alterations in water circulation, 
alterations in relief elevation, sediment grain size or changes in water quality.  Implementation of 
either of the preferred CAD disposal alternatives will require mitigation for impacts to LCS (to 
be developed with regulatory agencies). 
 
6.1.2 Water Quality Certification (314 CMR 9.00)  
 
The federal Clean Water Act (CWA) gives states the authority to review projects that must 
obtain federal licenses or permits and result in a discharge to state waters, and requires a 401 
Water Quality Certification to ensure that the project complies with state water quality standards 
and other appropriate requirements of state law.  As a project which will require disposal of more 
than 5,000 cubic yards of dredged material, the DMMP will require a major dredge project 
certification (BRP WW 07) from the Department of Environmental Protection, Division of 
Wetlands and Waterways.  The application will require a description of the proposed activity, 
detailed plan view and section, sediment analysis, and description of the characteristics of the 
proposed disposal site.  The DEP may then put conditions on the dredging and disposal process 
designed to ensure compliance with water quality standards. 
 
Per the provisions of 314 CMR 9.06(1), no discharge of dredged material will be allowed if there 
is a practicable alternative to the proposed discharge which would have less adverse impact on 
the aquatic environment than the proposed discharge. As documented in this FEIR, the proposed 
preferred alternative aquatic disposal site in New Bedford/Fairhaven Harbor is the least 
environmentally damaging practicable alternative (LEDPA) for the aquatic disposal of UDM 
from the dredging projects identified in the harbor.   
 
Per the requirements of 314 CMR 9.06(2), the proposed discharge of dredged material will not 
be permitted unless the “appropriate and practical steps” are taken to minimize potential adverse 
impacts to land under water.  The discharge of UDM and subsequent capping of the material at 
the PIN CAD preferred alternative disposal site in New Bedford/Fairhaven Harbor will result in 
the cleanup and capping of contaminated sediments at the site, and will result in a cleaner harbor 
bottom.   
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Per the requirements of 314 CMR 9.06(3), no discharge of dredged material will be allowed in 
Outstanding Resource Waters.  The selected preferred alternative aquatic disposal site PIN in 
New Bedford/Fairhaven Harbor is not located in Outstanding Resource Waters, as the water 
quality classification of the Inner Harbor is Class SB, due to the presence of combined sewer 
overflows and is a restricted shellfishing area.  The classification of the Outer Harbor, east of the 
New Bedford/Fairhaven boundary is SA and open to shellfishing (314 CMR 4.06, Table 28).   
 
Finally, no discharge of dredged material will be allowed, per the provisions of 314 CMR 
9.06(7), where the discharge meets the criteria for evaluation as specified above, but would result 
in “substantial adverse impacts” to the physical, chemical or biological integrity of surface 
waters of the Commonwealth.  As described in this FEIR, disposal of UDM at the preferred 
alternative disposal sites in New Bedford/Fairhaven Harbor will not result in substantial adverse 
impacts to surface waters in the harbor. 
 
6.1.3 MGL Chapter 91 (Public Waterfront Act) and Waterways Regulations (310 CMR 9.00)  
 
Dredging activities to create a CAD site for UDM, involving the subaqueous placement of 
unconsolidated material below the mean low water mark, requires a waterways permit, under the 
provisions of the Waterways Regulations at 310 CMR 9.05(2).   Regulatory requirements for a 
Waterways permit are less stringent than those for a Waterways License, required for activities 
involving fill or structures in tidelands.  Dredging activities for purposes such as navigation 
channels, boat basins, and other water-dependent purposes, and the subaqueous  placement of 
unconsolidated material from those dredging projects below the mean low water mark, are 
considered a water-dependent project, under the  provisions of 310 CMR 9.12(2)(a). 
 
Waterways permits are issued only if certain requirements specified in the Waterways 
Regulations at 310 CMR 9.31 to 9.40 are met.  Section 9.31 states that no permit shall be issued 
unless the project serves a “proper public purpose which provides greater public benefit than 
detriment to the rights of the public” in tidelands.  As a water-dependent use project, the 
construction and use of the proposed preferred sites in New Bedford/Fairhaven Harbor are 
presumed to meet this standard. 
 
Because the dredging related activities of alternative site requires Waterways permits, the 
provisions of 310 CMR 9.32, Categorical Restrictions on Fill and Structures, do not apply.  As 
required under section 9.33, Environmental Protection Standards, construction and use of the 
proposed aquatic sites will comply with the applicable environmental regulatory programs of the 
Commonwealth, including: MEPA; the Wetlands Protection Act; the Massachusetts Clean 
Waters Act (MGL c. 21, s. 26-53 and the regulations for Water Quality Certifications, 314 CMR 
9.00); Marine Fisheries Laws (MGL Chapter 130); and the Underwater Archaeological 
Resources Act (MGL c. 91 and c. 6, s. 179-180 and 310 CMR 22.00). 
 
The preferred alternative site is not located on private tidelands or filled Commonwealth 
tidelands and do not need to be deemed in compliance with the  Zoning Ordinance. The preferred 
alternative disposal site for New Bedford/Fairhaven Harbor conform to the provisions of  Harbor 
Plan, in that the construction and use of the sites for the disposal of UDM from the dredging 
projects in  Harbor supports the stated goals of the Harbor Plan to encourage identified 
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maintenance and improvement dredging projects.  The provisions of 310 CMR 9.34, 
Conformance with Municipal Zoning and Harbor Plans, are met by construction and use of the 
sites. 
 
The provisions 310 CMR 9.35, Standards to Preserve Water-Related Public Rights, are 
applicable to the proposed alternative site in New Bedford/Fairhaven Harbor.  Construction and 
use of the disposal sites will not significantly interfere with existing navigation.  Use of the sites 
will also not significantly interfere with the public rights of free passage over the water, nor will 
it interfere with access to any city landings, easements or any other form of public access to New 
Bedford/Fairhaven Harbor.  Use of the preferred alternative PIN site will not significantly 
interfere with the public rights of fishing and fowling, and being a subaqueous site, will not 
interfere with on-foot passage, swimming or boating around the site. 
 
Section 9.36, Standards to Protect Water-Dependent Uses, also applies to a portion of the 
preferred alternative site in New Bedford/Fairhaven Harbor.  Construction and use of the 
preferred alternative will result in the preservation of the availability and suitability of tidelands 
in New Bedford/Fairhaven Harbor which are reserved as locations for maritime industrial uses 
and other water-dependent uses in New Bedford/Fairhaven Harbor.  The site is located so that 
there will be no interference with private access to littoral property  from New 
Bedford/Fairhaven Harbor, or to approach the harbor from the private property.  Use of the PIN 
CAD site will not result in disruption to existing water-dependent uses in New 
Bedford/Fairhaven Harbor, nor will it displace any existing water-dependent uses.  The preferred 
alternative does not include fill or structures for nonwater-dependent or water-dependent non-
industrial uses which preempt any water-dependent industrial use within the New 
Bedford/Fairhaven Harbor DPA. 
 
The provisions of section 9.37, Engineering and Construction Standards, will be met through the 
development of a sound engineering design for the aquatic preferred alternative disposal site.  
Construction and use of the proposed aquatic sites will not interfere with the ability to perform 
future maintenance dredging of the federal channel. 
 
The preferred alternative disposal site ism not a Recreational Boating Facility nor a Marina, 
Boatyard or Boat Ramp, therefore the provisions of 310 CMR 9.39 and 9.39 do not apply. 
 
Finally, the provisions of Section 9.40, Standards for Dredging and Dredged Material Disposal, 
also apply to the proposed alternative disposal PIN CAD site in New Bedford/Fairhaven Harbor.  
If the western edge of PIN CAD site overlaps the DPA, the prohibition on dredging to a mean 
low water depth greater than 20 feet in 310 CMR 9.40(1)(a) does not apply, otherwise the 
prohibition applies. The final capping will be equivalent to natural as found conditions when 
finally completed which are very unlikely to be deeper than 20 feet. The project also serves a 
commercial navigation purpose of federal and state significance, allowing the maintenance 
dredging of the main federal channel.  The sites have been located so as to avoid shellfish beds to 
the extent possible, significant fisheries resources, and submerged aquatic vegetation such as 
eelgrass beds. Shellfish mitigation plans have been recommended in Section 7-0 of this FEIR. 
DMF will set the mitigation plan in coordination with New Bedford and/or  Fairhaven Shellfish 
Constable(s).   Dredging activities necessary to construct any specific project CAD cell at PIN 
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will comply with the operational requirements specified in section 9.40(3), in that the depth of 
the disposal sites will be that necessary to accommodate the anticipated volume of UDM from 
New Bedford/Fairhaven Harbor, therefore accommodating the navigational dredging needs of 
the harbor users. 
 
Operational procedures will be established for use of the PIN CAD site which will meet the 
intent of the requirements specified in section 9.40(4), Operational Requirements for Dredged 
Material Disposal and 9.40(5), Supervision of Dredging and Disposal Activity.   Section 8.0 of 
this FEIR outlines the monitoring and management guidelines to be used to confirm compliance 
with permit standards and long-term sequestering of UDM for the preferred alternative site. 
 
6.1.4 Coastal Zone Management (301 CMR 21.00)  
 
This project will be required to complete a federal consistency certification for review by CZM, 
describing the project and demonstrating consistency with CZM’s program policies and 
management principles.  The CZM Program Plan establishes program policies which embody 
coastal policy for the Commonwealth of Massachusetts. Recognition of these statements as 
Massachusetts coastal policy is formalized in Memoranda of Understanding (MOU) between 
CZM and state environmental agencies.  Projects subject to federal consistency review must be 
consistent with CZM program policies.  CZM enforces its program policies through existing 
Massachusetts statutes and their implementing regulations.  
 
In addition, the federally-approved CZM Program Plan lists management principles.  These 
policy statements are not currently enforceable through existing state statutes and regulations. 
They are published as guidance to proponents of activities in the Coastal Zone, representing 
CZM’s preferred policy direction. 
 
Program policies cover issue areas such as Water Quality (Section 7.1.4.1), Habitat (Section 
7.1.4.2), Protected Areas (Section 7.1.4.3), Coastal Hazards (Section 7.1.4.4), Port and Harbor 
Infrastructure (Section 7.1.4.5), Public Access (Section 7.1.4.6), Energy (Section 7.1.4.7), Ocean 
Resources (Section 7.1.4.8), and Growth Management (Section 7.1.4.9).  Construction and use of 
the preferred alternative aquatic disposal site within New Bedford/Fairhaven Harbor involve the 
CZM policies on Water Quality and Habitat. 
 
6.1.4.1 Water Quality  
 
Water Quality Policy #1 - Ensure that point-source discharges in or affecting the coastal zone are 
consistent with federally approved state effluent limitations and water quality standards.  
 
Water Quality Policy #2 - Ensure that nonpoint pollution controls promote the attainment of state 
surface water quality standards in the coastal zone.  
 
Water Quality Policy #3 - Ensure that activities in or affecting the coastal zone conform to 
applicable state and federal requirements governing subsurface waste discharges.  
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Conformance:  Use of the aquatic preferred alternative disposal site in New Bedford/Fairhaven 
Harbor will be consistent with the Water Quality Policies.  Disposal of UDM at a subaqueous 
site is not considered to be a subsurface discharge of waste. 
 
6.1.4.2 Habitat   
 
Habitat Policy #1 - Protect coastal resource areas including salt marshes, shellfish beds, dunes, 
beaches, barrier beaches, salt ponds, eelgrass beds, and fresh water wetlands for their important 
role as natural habitats. 
 
Habitat Policy #2 - Restore degraded or former wetland resources in coastal areas and ensure 
that activities in coastal areas do not further wetland degradation but instead take advantage of 
opportunities to engage in wetland restoration. 
 
Conformance: The preferred site is located in areas of New Bedford/Fairhaven Harbor which 
avoids most of the protected coastal resource areas, including subtidal resources such as eelgrass 
beds, to the greatest extent practicable.  There are no nearby salt marshes, dunes, beaches or 
barrier beaches, salt ponds or freshwater wetlands which would be affected by use of the disposal 
site. 
 
However, direct impacts to shellfish beds in the vicinity would result from the disposal of UDM.  
The effects of the preferred alternative to quahogs, soft shell clams and oyster habitat would be 
temporary because of the relatively strong recolonization rate of these species, especially if seed 
stock is used in the rehabilitation of the resource.  Monitoring the success of the rehabilitation 
would be necessary during the recovery period. 
 
6.1.4.3 Protected Areas  
      
Protected Areas Policy #1 -  Preserve, restore, and enhance complexes of coastal resources of 
regional or statewide significance through the Areas of Critical Environmental Concern program. 
 
Protected Areas Policy #2 -  Protect state and locally designated scenic rivers and state classified 
scenic rivers in the coastal zone. 
 
Protected Areas Policy #3 - Ensure that proposed developments in or near designated or 
registered historic districts or sites respect the preservation intent of the designation and that 
potential adverse effects are minimized. 
 
Conformance:  Per the requirements of 314 CMR 9.06(3), no discharge of dredged material will 
be allowed in Outstanding Resource Waters.  The PIN preferred alternative aquatic disposal site 
in New Bedford/Fairhaven Harbor are not located in Outstanding Resource Waters, as the water 
quality classification of the Inner Harbor is Class SB, due to the presence of combined sewer 
overflows and is a restricted shellfishing area. 
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6.1.4.4 Coastal Hazards 
 
Coastal Hazards Policy #1 - Preserve, protect, restore, and enhance the beneficial functions of 
storm damage prevention and flood control provided by natural coastal landforms, such as dunes, 
beaches, barrier beaches, coastal banks, land subject to coastal storm flowage, salt marshes, and 
land under the ocean. 
 
Coastal Hazards Policy #2 - Ensure construction in water bodies and contiguous land areas will 
minimize interference with water circulation and sediment transport. Approve permits for flood 
or erosion control projects only when it has been determined that there will be no significant 
adverse effects on the project site or adjacent or downcoast areas. 
 
Coastal Hazards Policy #3 -    Ensure that state and federally funded public works projects 
proposed for location within the coastal zone will: 

• not exacerbate existing hazards or damage natural buffers or other natural 
resources, 

• be reasonably safe from flood and erosion related damage, and 
• not promote growth and development in hazard-prone or buffer areas, especially in 

Velocity zones and ACECs, and 
• not be used on Coastal Barrier Resource Units for new or substantial reconstruction of 

structures in a manner inconsistent with the Coastal Barrier Resource/Improvement Acts. 
 
Coastal Hazards Policy #4  -  Prioritize public funds for acquisition of hazardous coastal areas 
for conservation or recreation use, and relocation of structures out of coastal high hazard areas, 
giving due consideration to the effects of coastal hazards at the location to the use and 
manageability of the area. 
 
Conformance:  To ensure that construction in the harbor will minimize interference with the 
water circulation and sediment transport, the bottom elevation at the PIN site following 
construction of the disposal site, disposal activities and final placement of capping materials, will 
not be higher than the existing bottom elevation.  This proposed construction will likely be 
slightly recessed compared to existing bottom elevations. The effect of this recessed pit is 
expected to be reduced water column mixing with surrounding  waters, and active sedimentation 
within the pit.  In addition, the location of the CAD site outside the main navigation channel will 
also minimize localized changes in water circulation.  The preferred alternative sites have been 
located so as to provide a sufficient distance to the nearest coastal engineering structure.  No 
impact on the stability of the harbor bottom that would affect the support of the nearby coastal 
engineering structures is expected, and therefore no adverse effect on any structure’s ability to 
serve a storm damage prevention or flood control functions in the area.  
  
6.1.4.5 Port and Harbor Infrastructure 
 
Ports Policy #1 -  Ensure that dredging and disposal of dredged material minimize adverse 
effects on water quality, physical processes, marine productivity and public health. 
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Ports Policy #2 -  Obtain the widest possible public benefit from channel dredging, ensuring that 
designated ports and developed harbors are given highest priority in the allocation of federal and 
state dredging funds. Ensure that this dredging is consistent with marine environment policies. 
 
Ports Policy #3 - Preserve and enhance the capacity of Designated Port Areas (DPAs) to 
accommodate water-dependent industrial uses, and prevent the exclusion of such uses from 
tidelands and any other DPA lands over which a state agency exerts control by virtue of 
ownership, regulatory authority, or other legal jurisdiction. 
 
Ports Management Principle #1 - Encourage, through technical and financial assistance, 
expansion of water dependent uses in designated ports and developed harbors, re-development of 
urban waterfronts, and expansion of visual access. 
 
Conformance: The majority of the PIN preferred alternative site is unlikely to be located within 
New Bedford/Fairhaven Harbor’s DPA. Typically, the impact to water quality from dredged 
material is short-term.  Conditions return to ambient conditions within hours to days, depending 
on the amount, composition, and frequency of the disposed material. 
 
6.1.4.6 Public Access 
 
Public Access Policy #1 - Ensure that developments proposed near existing public recreation 
sites minimize their adverse effects. 
 
Public Access Management Principle #1 - Improve public access to coastal recreation facilities 
and alleviate auto traffic and parking problems through improvements in public transportation. 
Link existing coastal recreation sites to each other or to nearby coastal inland facilities via trails 
for bicyclists, hikers, and equestrians, and via rivers for boaters. 
 
Public Access Management Principle #2 - Increase capacity of existing recreation areas by 
facilitating multiple use and by improving management, maintenance and public support 
facilities. Resolve conflicting uses whenever possible through improved management rather than 
through exclusion of uses. 
 
Public Access Management Principle #3 - Provide technical assistance to developers of private 
recreational facilities and sites that increase public access to the shoreline 
 
Public Access Management Principle #4 -  Expand existing recreation facilities and acquire and 
develop new public areas for coastal recreational activities. Give highest priority to expansions 
or new acquisitions in regions of high need or limited site availability. Assure that both 
transportation access and the recreational facilities are compatible with social and environmental 
characteristics of surrounding communities. 
 
Conformance:  Construction and use of the PIN CAD site will not significantly interfere with 
existing navigation.  Use of the  PIN site will also not significantly interfere with the public 
rights of free passage over the water, nor will it interfere with access to any city landings, 
easements or any other form of public access to New Bedford/Fairhaven Harbor.  Use of the 
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preferred alternative site will not significantly interfere with the public rights of fishing and 
fowling, and being a subaqueous site, will not interfere with on-foot passage, swimming or 
boating around the site. 
  
6.1.4.7 Energy Policy 
 
Energy Policy #1 - For coastally dependent energy facilities, consider siting in alternative coastal 
locations. For non-coastally dependent energy facilities, consider siting in areas outside of the 
coastal zone. Weigh the environmental and safety impacts of locating proposed energy facilities 
at alternative sites. 
 
Energy Management Principle #1 -Encourage energy conservation and the use of alternative 
sources such as solar and wind power in order to assist in meeting the energy needs of the 
Commonwealth. 
 
Conformance:  The preferred alternative site is not coastally dependent energy facilities and does 
not require a power source. 
 
6.1.4.8 Ocean Resources 
 
Ocean Resources Policy #1 - Support the development of environmentally sustainable 
aquaculture, both for commercial and enhancement (public shellfish stocking) purposes. Ensure 
that the review process regulating aquaculture facility sites (and access routes to those areas) 
protects ecologically significant resources (salt marshes, dunes, beaches, barrier beaches, and salt 
ponds) and minimizes adverse impacts upon the coastal and marine environment.  
 
Ocean Resources Policy #2 - Extraction of marine minerals will be considered in areas of state 
jurisdiction, except where prohibited by the MA Ocean Sanctuaries Act, where and when the 
protection of fisheries, air and marine water quality, marine resources, navigation and recreation 
can be assured. 
 
Ocean Resources Policy #3 - Accommodate offshore sand and gravel mining needs in areas and 
in ways that will not adversely affect shorelines areas due to alteration of wave direction and 
dynamics, marine resources and navigation. Mining of sand and gravel, when and where 
permitted, will be primarily for the purpose of beach nourishment. 
 
Conformance:  The preferred alternative disposal site is  located within areas that have been 
designated as areas of LCS as specified in the Wetlands Protection Act and Regulations.  As 
described above, the preferred CAD alternative disposal site is  not expected to have an adverse 
permanent effect on marine fisheries caused by localized alterations in water circulation, 
alterations in relief elevation, sediment grain size or changes in water quality.  Implementation of 
the preferred CAD cell alternative will require mitigation for impacts to LCS (to be developed 
with regulatory agencies). 
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6.1.4.9 Growth Management 
 
Growth Management Principle #1 - Encourage, through technical assistance and review of 
publicly funded development, compatibility of proposed development with local community 
character and scenic resources. 
 
Growth Management Principle #2 -  Ensure that state and federally funded transportation and 
wastewater projects primarily serve existing developed areas, assigning highest priority to 
projects that meet the needs of urban and community development centers. 
 
Growth Management Principle #3 - Encourage the revitalization and enhancement of existing 
development centers in the coastal zone through technical assistance and federal and state 
financial support for residential, commercial and industrial development. 
 
Conformance:  The preferred alternative site is located in areas of New Bedford/Fairhaven 
Harbor to support the vision of the Harbor Plan to maintain and develop the harbor as an asset 
for the communities and region. 
 
6.2  Compliance with Federal Regulations/Standards - Aquatic Disposal  
 
6.2.1 Clean Water Act Section 404(b)(1) Analysis  
 
The Code of Federal Regulations at 40 CFR 230 specifies guidelines for implementing the 
policies of Section 404(b)(1) of the federal Clean Water Act.  The guidelines apply to discharges 
of dredged or fill materials into navigable waters, and their purpose is to restore and maintain the 
chemical, physical, and biological integrity of waters of the United States.  The guidelines are 
divided into Subparts A through I.  Subpart A is a general discussion of the guidelines.  
Compliance with more specific requirements is discussed below. 
 
6.2.1.1 Subpart B - Compliance with the Guidelines  
 
(a) The discharge shall not be permitted if there is a practicable alternative which would have 
less adverse impact on the aquatic ecosystem, so long as the alternative does not have other 
significant adverse environmental consequences. 
 
The Alternatives Analysis in Section 4.0 of this FEIR establishes that the preferred alternative is 
the least environmentally damaging of the alternatives considered. 
 
(b) No discharge shall be permitted if it contributes to the violation of a state water quality 
standard, violates any applicable toxic effluent standard or prohibition under Section 307 of the 
Act, jeopardizes the continued existence of endangered or threatened species, or violates any 
requirement to protect any federally-designated marine sanctuary. 
 
The proposed discharge shall not violate any of these requirements, as discussed in Section 3-0 
(Water Quality) and  Section 4-0 (Endangered or Threatened Species).  The proposed discharge 



SECTION 6.0 – COMPLIANCE WITH REGULATORY STANDARDS 
 

6-12 NEW BEDFORD/FAIRHAVEN HARBOR DMMP FEIR 

site is more than 60 miles, via sea, from the closest point of the nearest marine sanctuary, 
Stellwagen Bank, and will have no effect on it.   
 
(c) No discharge shall be permitted which will cause or contribute to significant degradation of 
the waters of the United States.  This discharge will not cause such degradation, as explained in 
discussions of the Subparts C through F. 
 
(d) No discharge shall be permitted unless appropriate and practicable steps have been taken to 
minimize adverse impacts.  Steps which will be taken to minimize these impacts are listed in the 
discussion of Subpart H. 
 
6.2.1.2 Subpart C - Potential Impacts on Physical/Chemical Characteristics of the Aquatic 

Ecosystem  
 
The discharge will not have a significant impact on physical and chemical characteristics of the 
ecosystem, as discussed in Section 4.0.  Within this section, impacts on sediments are discussed 
in 4.1; impacts on suspended particulates/turbidity and water column impacts are in 5.0; and 
current patterns and water circulation in 3.0.  The discharge will have no impact on normal water 
fluctuations, because the proposed disposal location is in an open area where discharges will not 
interfere with tidal circulation.  Since these discharges will not affect circulation and such 
discharges are not near an area where fresh and salt water mix, it will therefore not affect salinity 
gradients.  
 
6.2.1.3 Subpart D - Potential Impacts on Biological Characteristics of the Aquatic Ecosystem  
 
The PIN CAD site will have no impact on threatened and endangered species, as discussed in 
Section 4-0. There are no benthic endangered species in the area which could be covered or 
otherwise directly killed, and no habitat for these species occurs in any area influenced by the 
disposal. 
 
The PIN CAD disposal site will not permanently affect fish, crustaceans, mollusks, or other 
organisms in the aquatic food web.  Any benthic organisms affected by disposal will be replaced 
by recolonizing organisms with aquatic larvae brought in by currents.  The dredged material will 
be capped by clean sediments and therefore the recolonizing organisms will not be affected by 
toxins or heavy metals.  
 
Other wildlife such as mammals, birds, reptiles, and amphibians will not be affected by the 
disposal sites.  The subsurface open water disposal will not affect their habitat, and any turbidity 
during disposal will be temporary. Wildlife impacts were discussed in the DEIR (Maguire, 
2002). 
 
6.2.1.4 Subpart E - Potential Impacts on Special Aquatic Sites  
 
Sanctuaries and refuges.  The preferred alternative PIN CAD l site is not in the vicinity of any 
designated sanctuaries or refuges. 
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Wetlands.  The preferred alternative PIN CAD site, being in open water removed from shore, 
will not affect any wetlands, as defined in these guidelines. 
 
Mud flats.  The preferred alternative PIN CAD  site is all subtidal and will not affect any 
intertidal mud flats. 
 
Vegetated shallows.  Although eelgrass beds do exist in Upper Harbor, they are far enough away 
from the preferred alternative PIN CAD site so that they will not be affected. 
 
The other two special aquatic sites, coral reefs and riffle and pool complexes, are found only in 
tropical and subtropical seas and in freshwater streams, respectively, and are not a factor in this 
project area. 
 
6.2.1.5 Subpart F - Potential Effects on Human Use Characteristics  
 
As a subaqueous disposal site, this project will have no effect on municipal and private water 
supplies.  The preferred alternative PIN CAD site is not in an area of concentration or important 
migration or spawning areas for species important in recreational or commercial fisheries.  Any 
impacts associated with CAD disposal to the water column or substrate will be temporary and 
will have no effect on fisheries.  Fishery impacts are further discussed in Sections3-0 and 7-0. 
 
Water-related recreation activities will not be affected by disposal.  Even if disposal is conducted 
in the limited period of the year when recreational activities take place, turbidity from disposal, 
the most probable impact, will be temporary and limited in scope. 
 
The disposal of UDM at the preferred alternative PIN CAD site will have no permanent aesthetic 
impacts because the subsurface disposal site will not be visible.  Temporary changes in 
appearance of the water will last no longer than the actual disposal operation. 
 
There are no parks, national and historical monuments, national seashores, wilderness areas, 
research sites, and similar preserves which could be affected by disposal at the preferred 
alternative PIN CAD sites. 
 
6.2.1.6 Subpart G - Evaluation and Testing  
 
Thorough testing of sediments proposed for dredging from New Bedford/Fairhaven Harbor has 
been initiated and will be completed in accordance with all regulatory requirements.  This 
includes physical and bulk chemistry testing, bioaccumulation tests, and evaluation of sediment 
transport and circulation in the vicinity of disposal sites.  These results of the chemical and 
physical testing performed for the FEIR are presented in Sections 3-0.  
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6.2.1.7 Subpart H - Actions to Minimize Adverse Effects  
 
The following actions, among those listed in Subpart H of the Guidelines, will be taken to 
minimize averse effects from disposal: 
 
• Confining the discharge to minimize smothering of organisms; 
 
• Designing the discharge to avoid a disruption of periodic water inundation patterns; 
 
• Disposal of dredged material in such a manner that physicochemical conditions are 

maintained and the potency and availability of pollutants are reduced; 
 
• Selecting discharge methods and disposal sites where the potential for erosion, slumping, 

or leaching of materials into the surrounding aquatic ecosystem will be reduced; 
 
• Capping in-place contaminated material with clean material or selectively discharging the 

most contaminated material first to be capped with the remaining material; 
 
• Avoiding changes in water current or circulation patterns which would interfere with the 

movement of animals; 
 
• Avoiding sites having unique habitat or other value, including habitat of threatened or 

endangered species; 
 
• Timing discharge to avoid spawning or migration seasons and other biologically critical 

time periods; 
 
6.2.2 Rivers and Harbors Act of 1899, Section 10  
 
Section 10 of the Rivers and Harbors Act of 1899, authorizes the USACOE to regulate virtually 
all obstructions to navigation within navigable waters the United States.  This section defines 
navigable waters as “those waters of the United States that are subject to the ebb and flow of the 
tide shoreward to the mean high water  mark and/or are presently used, or have been used in the 
past or may be susceptible to use to transport interstate or foreign commerce”.  Because all the 
dredging projects identified in New Bedford/Fairhaven Harbor are located in navigable waters, 
they will require a Section 10 permit from the USACE. 
 
6.2.3 Marine Protection, Research and Sanctuaries Act (MPRSA)  
 
The Marine Protection, Research and Sanctuaries Act (MPRSA) of 1972, also known as the 
Ocean Dumping Act, requires obtaining a permit for discharging some wastes (such as dredged 
material) and prohibits disposal of others (including radioactive wastes, chemical and biological 
warfare wastes).  Three primary sections of the MPRSA apply to dredging projects: 
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 (1) Section 102 - This section empowers the USEPA to establish the criteria for 
evaluating all dredged material for open ocean disposal.  Section 102 also authorizes 
USEPA to designate ocean dredged material disposal sites such as CCDS and MBDS. 

 
 (2) Section 103 - USACOE has the authority issue Section 103 permits, with concurrence 

from the USEPA, to dispose of dredged material in the open ocean.  The permitting 
process includes public notice, public hearings, compliance with USEPA criteria, and the 
use of designated disposal sites, when possible. 

 
 (3) Section 104 - The USEPA and the USACOE have the authority to place conditions 

upon any aspect of ocean disposal operations to minimize negative environmental 
impacts.  Typical conditions are imposed on the type and volume of dredged material, 
timing and location of disposal, and surveillance and monitoring of disposal activities.  

 
The preferred alternative PIN CAD cell  site for New Bedford/Fairhaven Harbor will not require 
approval under the MPRSA.  However, projects including the transportation and disposal of 
dredged material, CAD disposal options, to either CCDS or MBDS will require testing and 
approval under the MPRSA. 
 
6.2.4 Endangered Species Act - Section 7  
 
The Endangered Species Act of 1973, protects federally listed and proposed threatened and 
endangered species.  Section 7 of the Act requires the consultation with USFWS and NMFs and 
an opinion statement.  This project is being coordinated with NMFS and the USFWS to 
determine whether any endangered or threatened species under their jurisdiction may be affected 
by use of the preferred alternative PIN CAD site in New Bedford/Fairhaven Harbor.  To date, 
staff of NMFS and USFWS have participated in the review of the preliminary upland, aquatic 
and dewatering site screening processes and have indicated their concurrence with the results of 
the screening.  As the final preferred alternative is selected in this FEIR, CZM has continued to 
coordinate with both NMFS and USFWS staff in the Section 7 consultation process. 
 
6.2.5 Magnuson-Stevens Fishery Conservation and Management Act (MSFCMA)  
 
The MSFCMA authorizes the NMFS to establish Essential Fish Habitat (EFH) areas.  The 
general purpose of the act is to conserve productive fisheries that provide recreational and 
commercial benefit.  EFH is defined as “those waters and substrate necessary to fish for 
spawning, breeding, feeding, or growth to maturity” and all of New Bedford/Fairhaven Harbor is 
classified as EFH. 
 
Under section 305(b) of the Act, coordination between federal agencies is required for any work 
proposed within an EFH.  The intent and procedures of the Act are very similar to the 
Endangered Species Act (ESA).  CZM has been coordinating with NMFS and USFWS in 
accordance with  Section 7 of the ESA as well as the MSFCMA. 
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6.2.6 Executive Orders 11988 and 11990 
 
Executive Order 11988 directs federal agencies to avoid long and short term adverse impacts 
associated with the occupancy and modification of floodplains.  Because their construction 
would not result in any reduction in flood storage, the preferred alternative PIN  CAD site would 
be consistent with this policy.   
 
Executive Order 11990 directs federal agencies to avoid the long- and short-term adverse 
impacts associated with the destruction or modification of wetlands and to avoid new 
construction in wetland areas wherever there is a practicable alternative.  Where avoidance is not 
practicable, agencies must take actions to minimize the destruction, loss, or degradation of 
wetlands and to preserve and enhance the natural and beneficial values of wetlands in carrying 
out the agencies’ responsibilities.  Implementation of the preferred alternative PIN CAD will not 
involve the long term modification of wetlands.  
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7.0 MITIGATION MEASURES 
 
In the DEIR, two preferred alternative CAD cell site areas were proposed, CI and PIN (Maguire, 
2002). Avoidance, minimization, and mitigation relative to these preferred alternatives were 
discussed specifically with regard to shellfish, finfish (DEIR, Appendix F), operations and 
management. Limitation of impacts by implementation of physical, biological, chemical and 
management techniques is implicit in the approach used to select the preferred alternative in this 
FEIR. Additional avoidance and minimization measures implicit in the EIR are summarized.  
 
MEPA requires that the EIR identify “…specific measures to be taken by the Proponent or any 
other Agency or Person to avoid, minimize, and mitigate potential environmental impacts; an 
Agency or Person responsible for funding and implementing mitigation measures, if not the 
Proponent; and the anticipated implementation schedule that shall ensure that mitigation 
measures shall be implemented prior to or when appropriate in relation to environmental 
impacts.” In this section of the FEIR both non-compensatory avoidance and minimization 
measures and compensatory mitigation measures will be discussed. Avoidance and minimization 
measures included to arrive at the selected preferred alternative are non-compensatory. Measures 
not included in the selection process but proposed as mitigation for unavoidable more long-term 
impacts that require a form of replacement are compensatory.  
 
7.1 Non-Compensatory Avoidance and Minimization Measures  
 
Avoidance and minimization measures incorporated in the selection of the preferred alternative 
are limiting harmful impacts to the environment. These measures are summarized below. 
 

• Dredging operations will be performed to assure that mixing of the unsuitable material 
and the suitable material is minimized. UDM will be placed in secure scows to minimize 
exposure to humans and the environment until the CAD cell(s) are completely excavated 
at which point the UDM will be safely placed in the bottom of the CAD for perpetuity. 

 
• Sequestering the UDM in the PIN CAD cell will remove it from contact with the 

overlying water column, and replace it with clean material.  
 
• Specific CAD sites and locations within the area of the preferred alternative will be 

determined by the specific dredging program developed by New Bedford and Fairhaven. 
This approach allows flexibility to satisfy users near-term maintenance dredging needs 
identified in the New Bedford Harbor Port Characterizations, thus, moderate volumes of 
UDM have a better chance to be removed from contact with the water column in the near 
future than would otherwise be the case (Maguire, 2002).  

 
• Monitoring of the water column chemistry during CAD cell construction and related 

dredging projects will measure impact to water quality against thresholds defined by 
regulators. Avoidance and minimization measures will be taken if threshold exceedences 
are identified by water quality monitoring.   
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• Installation of floating semi-permeable turbidity barriers, if determined necessary and 
feasible, will limit distribution of particulates and minimize turbidity exceedences. 

 
• Information provided on tides, currents, and winds by the detailed CAD cell dredging 

disposal event modeling can be applied to operational schedules to minimize impacts to 
water quality.  The SSFATE and BF MASS model showed that for any environmental 
condition the smallest sediment plume and instantaneous chemical release occurred 
during northwest winds. Northwest winds are prevalent in the fall and winter (ASA, 
2003, and see section 5.0)  

 
• Long-term disruption of benthic communities at PIN CAD cell site area will be avoided 

through site management. Once caps are placed there will be no further disruption of that 
area. Benthic infauna at the PIN CAD cell site was confirmed to be predominantly 
opportunistic and pioneering species.  Species are expected to recolonize the PIN CAD 
cells after capping. 

 
• An analysis of the finfish community within New Bedford Harbor shows that imposition 

of a biological time-of-year dredged material disposal window at the selected preferred 
alternative can avoid and minimize harmful impacts to finfish known to inhabit the 
vicinity of the Inner Harbor inclusive of the PIN CAD cell. A detailed discussion of 
finfish life stages in relation to time-of-year dredged material disposal recommendations 
are presented below. 

 
7.1.1  Finfish Community Impacted by the Selected Preferred Alternative 
 
An analysis of the finfish community within New Bedford Harbor was conducted to determine 
when an appropriate open dredging window should occur (i.e., when dredging and dredged 
material disposal should be allowed). A closed dredging window (i.e., a period when dredging is 
minimized or avoided) will be established during seasonal peak occurrences of important 
species, effectively minimizing negative impacts, such as excess turbidity, to these fisheries 
resources and the harbor ecosystem. An open dredging window (i.e., a period when dredging is 
maximized) occupies the time-of-year when important species are least present. Important 
species are those finfish managed by fisheries agencies and non-managed species, all of which 
are important to the Harbor marine ecosystem. Even though commercial and recreational fishing 
is closed due to excess contamination within the Inner Harbor, it is important to consider the 
valuable role of finfish in the Harbor ecosystem at various life stages. 
 
The fisheries resources survey for New Bedford conducted by Normandeau Associates, Inc. 
(NAI, 1999) in association with the Dredged Material Management Plan was used as the primary 
reference to determine the seasonal occurrences of fisheries resources within New Bedford 
Harbor. Additional sources were referenced to augment the primary reference and included the 
following: 
 

• The Ecology of Buzzards Bay: An Estuarine Profile (Howes and Goehringer, 1996). This 
source includes specific references to seasonal occurrences of anadromous fish runs 
within the Acushnet River and other major drainages of Buzzards Bay; 
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• The First Year in the Life of Estuarine Fishes in the Middle Atlantic Bight (Able and 

Fahay, 1998). Buzzards Bay is included within the study area of this reference;  
 

• Fishes of the Gulf of Maine (Bigelow and Schroeder, 1953). This source includes 
numerous references to species occurrences within Buzzards Bay; 

 
• Various EFH Source Documents: National Marine Fisheries Publications (1999) prepared 

by various authors for each EFH-designated (i.e., “managed”) species. These documents 
include a review of the available literature of the region with numerous references to 
studies conducted in the northeast, New England, and many times specifically within 
Buzzards Bay waters and estuaries;  

 
• Buzzards Bay Disposal Site Report; Competing Site Use Assessment (Colburn et al., 

2002). This report summarizes recreational fishing in Buzzards Bay; and 
 

• Buzzards Bay Disposal Site Fisheries Trawl Survey Report. March 2001 – March 2002 
(Camisa and Wilbur, 2002). 

 
The NAI study included sampling conducted twice per month in New Bedford Harbor from June 
through October 1998 and May 1999 and once per month in November 1998 through April 1999 
at three seine and five trawl stations. The results of the NAI study revealed that the species of 
finfish identified within the finfish community of the New Bedford Harbor was similar in 
composition to other estuaries of the northeast. A total of twenty-two species were identified 
among the three seine sample stations (representing the near shore communities). This total 
included the following managed species: black sea bass (Centropristus striata), bluefish 
(Pomatomus saltatrix), hake sp. (Urophycis sp.), scup (Stenotomus chrysops), and winter 
flounder (Pseudopleuronectes americanus). Atlantic silverside (Menidia menidia), cunner 
(Tautogolabrus adspersus), mummichog (Fundulus heteroclitus), striped killifish (Fundulus 
majalis), and winter flounder dominated the seine catch for the three seine stations. Thirty-six 
fish species were captured in the trawl samples among all stations combined. This total included 
8 managed species: Atlantic sea herring (Clupea harengus), black sea bass, butterfish (Peprilus 
triacanthus), red hake (Urophycis chuss), scup, summer flounder (Paralichthys dentatus), 
windowpane (Scophthalmus aquosus), and winter flounder. Black sea bass, cunner, northern 
pipefish (Syngnathus fuscus), scup, and winter flounder dominated the catch for the five trawl 
sample stations (representing the deeper water community).  
 
The recruitment patterns of abundant fish species with economic and recreational value (scup, 
cunner, black sea bass, and winter flounder) in New Bedford Harbor were consistent with the 
published spawning and recruitment seasons for these species in the region. For instance, scup 
are known to spawn in early May through mid-July (Bigelow and Schroeder, 1953; Steimle et al 
1999b) with young of year (YOY) recruiting to inshore waters in early summer, remaining there 
through September (Able and Fahay, 1998). While summering inshore, in water depths between 
6 and 120 feet, scup stay close to shore in schools (Bigelow and Schroeder, 1953). They prefer 
smooth to rocky bottom (Bigelow and Schroeder, 1953). Scup were apparent in the NT5 trawl in 
September, while no particular size class was mentioned samples were expected to be the similar 
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larval stage in size class to those of the NT4 trawls. The NAI study found that cunners were 
recruited from July through November, which is indicative of an extended spawning season, and 
consistent with that reported by Wheatland (1956). Black sea bass are known to spawn in deeper 
waters offshore during summer months. They prefer depths of 18-45 m. When these bass reach 
13-24 mm total length (TL) they become demersal and enter estuarine nursery grounds. This is 
consistent with the findings of the NAI study (NAI, 1999).  
 
The finfish communities and habitat of the deeper-water (i.e., trawl) stations in New Bedford 
Harbor were very similar among all trawl stations except Station NT5, the station located farthest 
upriver within the Inner Harbor and proximal to the preferred alternative CAD cell site area at 
Pope’s Island North (PIN). This station represents the finfish community expected to occur 
proximal to the PIN CAD cell site area. Station NT5 had a shallower depth (2-3 m) in 
comparison to the other trawl stations throughout the harbor, which ranged from 5 to 9m deep. 
The NAI study notes some presence of shells and gravel over sand and silt in their substrate 
description of sampling station NT5. There may have been patches of gravel and shell, but it is 
expected that the coarse material recognized in the trawl sample was not uniformly distributed at 
the trawl station (NAI, 1999). The surficial vibracores and grab sample programs for PIN 
showed predominant percentages of silt and clay in samples (Maguire, 2003; ENSR, 2003). The 
comparison of the percent contribution (by geometric mean catch-per-unit-effort) among the top 
five most abundant species and all remaining species captured at NT5 were as follows: winter 
flounder (52.5%) seaboard goby (Gobiosoma ginsburgi)(9.5%), Atlantic silverside (8.1%), bay 
anchovy (Anchoa mitchilli) (6.5%), windowpane (5.7%), and all other (eleven) species combined 
(17.8%) (NAI, 1999). 
 
Due to their demersal egg, larvae, juvenile, and adult life stages, winter flounder are especially 
susceptible to dredging-induced, and dredged material disposal-induced turbidity. This managed 
species was present in trawl NT5 captures every month except July, with peak abundances 
occurring from October through December. Suitable spawning conditions occur when water 
temperatures drop below 10oC, which was determined to occur during the study as early as 
November. Larvae are reported to be abundant in Buzzards Bay waters from March through 
June. Young winter flounder are reported to remain within embayments their first year, move out 
into more open waters during summer months, then return to spawning areas in late fall (Howes 
and Goehringer, 1996). Recruitment of YOY (<100mm TL) was noted within the Inner Harbor 
in November. At this time, juveniles (100-200 mm TL) were more common at NT5 than at any 
other station, indicating that the Inner Harbor provides an important nursery for winter flounder. 
There was little evidence of YOY winter flounder recruitment during other months (NAI, 1999).  
 
Diadromous fish were also collected within New Bedford Harbor during the NAI study. 
American eel (Anguilla rostrata), a catadromous species, was collected from one trawl sampling 
location in November. Anadromous fish run the Acushnet River in high abundance early in the 
year to spawn at upstream locations. Spring runs in the Acushnet River range between January 
and March with the peak of the run in February and March (Jim Turek, personal communication, 
2003). Juveniles come down stream as early as August peaking in September and continuing to 
run to October (Jim Turek, personal communication, 2003) in the Acushnet.  Alewife (Alosa 
pseudoharengus), rainbow smelt (Osmerus mordax), blueback herring (Alosa aestivalis), striped 
bass (Morone saxatilis) and white perch (Morone americana) are anadromous fish species that 
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were caught in trawl samples within New Bedford Harbor. Rainbow smelt are the first 
anadromous fish to migrate up tidal streams to brackish and freshwater systems for spawning. 
They begin their upstream spawning runs as early as February and continue into April. Alewives 
begin spawning migrations to freshwater ponds in late April to early May, depending on water 
temperature (Howes and Goehringer, 1996). The larvae stay within the spawning ponds only 
briefly, migrating out to the estuaries beginning in July and continuing through the fall. 
Likewise, blueback herring enter estuaries in mid-May to begin their spawning runs upriver. 
They are common throughout Buzzards Bay in later summer and fall. Although they are not 
managed species, they provide an important food source to bluefish and striped bass (Howes and 
Goehringer, 1996), and are the target of recent restoration efforts within the area (J. Turek, 
personal communication). Striped bass (Morone saxatilis) occurs within New Bedford Harbor 
from July through October. A summary of diadromous fish species, life stages, seasonal 
occurrence and presence confirmed within New Bedford Harbor is provided in Table 7-1. 
 
Table 7-1. Diadromous fish species, life stages, seasonal occurrence and presence confirmed by 
the Normandeau trawl survey within New Bedford Harbor. 
 

Species Life 
Stages 

Seasonal Occurrence Presence Confirmed in New Bedford 
Harbor  

American eel  
 

A, J November (NAI, 1999) Lower Reach of Inner Harbor (NAI, 
1999) 

Alewife  
 

A, J Upstream: April - early May  
Downstream: Fall (Howes and 
Goehringer, 1996) 

Captured in Outer Harbor in September 
(NAI, 1999) 

Rainbow smelt  A, J February through April. Outer Harbor and Lower Reach of Inner 
Harbor (NAI, 1999) 

Blueback 
herring  

A, J mid-May (Howes and Goehringer, 
1996) 

Reported in NAI (1999) comp. list of 
spp. captured in trawls, but does not 
appear within any station-specific lists 

Striped bass  A July, October (NAI, 1999) Upper and Lower Reaches of Inner 
Harbor (NAI, 1999) 

White perch  A, J March (NAI, 1999) Lower Reach of Inner Harbor (NAI, 
1999) 

A = Adults J= Juveniles 
 
Highly migratory gamefish, such as blue fish and weakfish are expected to frequent the Harbor 
and Acushnet River estuary in pursuit of their favored prey during the summer. Favored prey 
includes herring, mackerel, butterfish, anchovies, scup, flatfishes, etc. (Bowman, 2000). 
 
Natural sedimentation is expected to replicate existing seafloor habitat over constructed CAD 
cell caps (See ENSR, 2001 for Boston Harbor example);  artificial habitat mitigation is therefore 
not proposed. 
 
7.1.2  Biological Time-of-Year Dredged Material Disposal Windows for the Selected 
Preferred Alternative 
 
The results of the NAI study identified the species and seasonal occurrences of both anadromous 
and EFH-designated (i.e., “managed”) finfish species within the harbor (Figures 7-1 and 7-2). 
Based on the results of the seasonal occurrences of these finfish resources, appropriate biological 
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time-of-year open dredging and dredged material disposal windows can be developed, in concert 
with a specific project proposal, based on the DMF recommendations.  
 
7.2 Compensatory Mitigation Measures 
 
Comments on the DEIR from the representative of the MA DMF indicated that compensatory 
mitigation through propagation should be provided for impacts on shellfish species at the 
disposal site on a project-by-project basis with assistance from a specific MA DMF shellfish 
biologist. Northern quahogs, (Mercenaria mercenaria) and soft-shell clams (Mya arenaria) are 
the two important sedentary shellfish species that will be negatively impacted by PIN CAD cell 
construction (MA DMF). A brief descriptive summary of these two indigenous shellfish 
populations and the proposed compensatory replacement mitigation is provided below.  
 
7.2.1  Economically Important Sedentary Shellfish at the PIN CAD Cell Site Area 
 
Research that supported preparation of the DEIR did not include benthic invertebrate sampling 
of the two economically important species of sedentary shellfish; northern quahogs and soft-
shelled clams.  However, previous DMF studies in the region contained some information on the 
abundance of these shellfish in the PIN CAD cell area of New Bedford Harbor (Whittaker, 
1999). MA DMF sampled the New Bedford Harbor and Acushnet River estuary complex in 
order to identify important shellfish resource areas. In the same 1999 DMF report, sampling 
areas for shellfish that overlap the PIN CAD cell area showed a significant percentage (i.e., 
greater than 30%) of the cherrystone size class of the quahog, and a significant percentage (i.e., 
greater than 20%) of the littleneck size-class of the quahog The soft-shell clam was also found to 
be abundant at this location. The number of bushels of specific size-class quahogs per acre was 
calculated using an area-density method. The average number of cherrystones per acre for two 
sampling areas overlapping the PIN CAD cell area ranged from roughly 150 in the northern area 
west of Marsh Island to 450 south of Marsh Island in the direction of Popes Island (Whittaker, 
1999). In the sampling area west of Marsh Island, nearly one bushel of soft-shell clams, 
evidently high-density, was retrieved on two sampling tows. However, all of New 
Bedford/Fairhaven Harbor waters north of the hurricane barrier are closed to shellfishing (DMF, 
1999).  
 
When interviewed for this section of the FEIR, DMF supported the finding of the 1999 study that 
the filter feeding sedentary bivalve mollusks, quahogs and clams, of the PIN CAD cell area were 
contaminated with PCBs to the extent that they were unfit to be purified for human consumption 
(Whittaker personal communication, 2003). The American oyster (Crassostrea virginica), also 
filter feeding sedentary bivalve mollusks, were collected for toxicity analysis from the area west 
of Marsh Island that overlapped the PIN CAD cell for the 1999 DMF survey. The 1999 
American oyster sample was reported to have of 3.60 ppm. PCBs. This level of PCBs exceeded 
the 2.0 ppm. PCBs threshold for human consumption. MA DMF stated that any of the important 
northern quahogs or soft-shelled clams negatively impacted by PIN CAD cell construction 
dredging will be lost (Whittaker personal communication, 2003). 
 
The DEIR noted that the quahogs and soft-shell clams that would be lost in construction of PIN 
CAD cell(s) are important to the estuarine harbor ecosystem through reproduction potential as 
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prey for other organisms and water filtering capacity. DMF will require compensatory 
replacement of the lost shellfish. The construction proponent(s) may be required to replace a 
specific quantity of quahogs and clams as a project permit condition. DMF will mathematically 
formulate the loss of these shellfish per acre of impact due to PIN CAD cell construction as a 
service for potential proponent(s) on a project-by-project basis in cooperation with local 
municipal shellfish constables.  
 
New Bedford and Fairhaven operate shellfish management jurisdictions under the direction of 
municipal shellfish constables. Local municipal shellfish management will apply the best 
management practice for restocking mitigated quahogs and clams in their respective 
jurisdictions. The schedule for restocking will be determined by local shellfish constables. 
Restocking mitigated quahogs and clams will enhance the harbor shellfish populations and offset 
negative impacts to the established shellfish populations and surrounding estuarine harbor 
ecosystem.  
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9.0 SECTION 61 FINDINGS 
 
This section of the FEIR presents the Section 61 Findings for the New Bedford/Fairhaven Harbor 
DMMP, as required under the Massachusetts Environmental Policy Act (MEPA) regulations at 
301 CMR 11.12.  Section 11.07 of the MEPA regulations requires Section 61 Findings in the 
EIR for a project. As a state agency, CZM is bound by the statutory requirement under MEPA to 
take all feasible measures to avoid or minimize damage to the environment.  This section 
presents Section 61 Findings for the preferred alternative PIN CAD for Harbor. 
 
9.1 Preferred Alternative - Popes Island North CAD Cell Area 
 
Potential environmental impacts associated with selection of the preferred alternative CAD site 
in the Harbor, PIN, include those associated with sediments and water quality, benthos, finfish, 
wetlands, wildlife, endangered species, navigation and shipping, land use, air quality and noise, 
historic and archaeological resources and recreation areas.  
 
9.1.1 Sediments and Water Quality  
 
Construction of preferred alternative CAD cell(s) including placement of UDM in the cell(s) will 
lead to temporary impacts to the existing sedimentary environment at the site, including 
mortality of existing benthic organisms and the alteration of existing sediment composition. The 
results from the sediment grain-size analysis conducted as part of this latest survey for the FEIR 
showed that fine-grained silt and clay were the predominant sediment type found at the PIN and 
total organic carbon was high. These results agree with those found by the SPI survey in the 
DEIR conducted in 1999 by CZM.  The overwhelmingly dominant species found at the field 
sites sampled for the FEIR were opportunistic polychaetes (Mediomastus ambiseta and 
Streblospio benedicti).  These two polychaetes are considered successional Stage I species.   
 
The SPI survey (1999) and the benthic infaunal analysis (2002) are remarkably consistent with 
one another.  This provides strong evidence to support the fact that the communities in the Lower 
New Bedford/Fairhaven Harbor, in the area of the two proposed CAD cell sites, are dominated 
by opportunistic species that can tolerate disturbed conditions. Similar opportunistic 
communities were observed at the Boston Harbor Navigational Improvement Project (BHNIP) 
CAD cell sites in 1999 (ENSR, 2001).  The investigation at the BHNIP CAD cell site showed 
that, within a year of filling and capping, the opportunistic benthic infauna had re-colonized the 
sediment surfaces.  It is highly likely that construction, filling, and capping events at the 
proposed New Bedford/Fairhaven Harbor CAD cell sites will temporarily impact the benthic 
communities.  However, similar to BHNIP cells the PIN cell capped surfaces will be  
recolonized rapidly by similar opportunistic species.  Eventually, the benthic community will 
return to a pre-dredging composition.  Adults and larvae from adjacent areas, which were not 
dredged, will provide recruits to the disturbed sites. 
 
Water quality impacts from development of the PIN CAD cell site(s) in New Bedford/ Fairhaven 
Harbor are predicted through ground-truthed water quality testing and hydrodynamic modeling 
of this FEIR, to be temporary and minor in nature.  The location of the proposed disposal sites 
within the Inner Harbor, above the Hurricane Barrier, above Popes Island minimizes potential 
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storm-induced wave action impacts, minimizing the impacts to water quality from the 
resuspension of cap sediments.  Hydrodynamic data collected during the field study required for 
the FEIR showed the PIN CAD area to be depositional where depth-averaged currents had a 
mean speed of 2.3 cm/s (0.5 kt./hr.) to the southeast, with a maximum value 15.0 cm/s (0.29 
kt./hr.) during this period. Currents at PIN are therefore not erosional. According to toxicity tests 
using sediments from the NBH-202 station, the combination of multiple pollutants was the cause 
of the observed acute toxicity effects.  For example, half the toxicity to mysids was due to PCBs 
and the other half was due to a combination of copper and ammonia. From analysis of these 
results it was concluded that a dilution to less than 2.2% of the elutriate concentration would be 
protective.  Detailed dredged material transport analysis for this FEIR showed that for any 
environmental condition, area coverage for a concentration of 2.2% of the elutriate level was 
always smaller than the PIN-CAD area (1.67×105 m2 [41 ac]). The largest area coverage 
(1.2×105 m2 [30 ac]) of the 2.2% elutriate concentration occurred for a release during calm 
conditions while the smallest coverage (1.0×104 m2 [2.5 ac]) occurred for a release during 
northwesterly winds.  Other sediments with lower elutriate concentrations, and presumably lower 
toxicity, will affect smaller areas. The placement of four-feet of coarse-grained sand as a final 
cap will also minimize sediment resuspension at the preferred alternative site. 
 
9.1.2 Benthos  
 
Benthic resources include marine epifauna and infaunal invertebrates, and submerged aquatic 
vegetation. As described above, the community structure of benthic organisms is typically a 
function of sediment characteristics and water quality (Day, et. al., 1989). Dredging and disposal 
of sediment may impact benthic marine organisms outside the project area, by altering preferred 
microhabitat (i.e., sediment composition) or via interference with the organism’s feeding type. 
Therefore, impacts to benthic epifauna and infaunal sessile invertebrates such as various bivalve 
mollusks and echinoderms are expected.  However CAD cell construction involves dredging to 
create sub-aqueous pit(s). To create the pit(s) the benthic community of the CAD cell design 
footprint will be removed. Two species important species of shellfish, Northern quahogs 
(Mercenaria mercenaria)  and soft-shell clams (Mya arenaria) occupy the footprint.. Since the 
shellfish of PIN Cad cell site area are known to be contaminated above limits allowable for 
human consumption they will be lost in the process.  According to DMF, mitigation for the 
shellfish loss will be replacement based on DMF calculations on a project-by-project basis. The 
area of the disposal sites are closed to shellfishing.  Additionally, there were no eelgrass beds 
identified in the area of the proposed disposal site.  The closest eelgrass areas are located outside 
of the Hurricane Barrier.  
 
9.1.3 Finfish  
 
Construction and disposal activities at the preferred alternative sites will have little impact on 
existing fisheries resources. Commercial and recreational fishing within New Bedford/ Fairhaven 
Harbor is prohibited.  Highly migratory sport fish species, including striped bass and bluefish 
will not be impacted by cell construction at the PIN CAD cell area. Diadromous species such as 
catadramous species; American eels and anadromous species; rainbow smelt and blueback 
herring will likewise not be impacted by cell construction. All the above-mentioned finfish 
species are fully capable of avoiding CAD cell construction activities.  However, winter 
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flounder, an important recreational species in the area that frequents neritic waters, are bottom 
spawners. Larvae are known to swim off bottom and drift back down to rest (Bigelow and 
Shroeder, 1953).  Winter flounder eggs doe not carry oil globules, therefore they have negative 
buoyancy and they incubate on bottom. Timing of cell construction and dredged material 
disposal activities at the preferred PIN CAD cell site area should be set to avoid the spawning 
and egg development cycle of demersal fish to avoid impacts to these resources. 
 
9.1.4   Wetlands  
 
There would be no impacts to coastal wetlands or salt marsh.  The entire area of the preferred 
alternative PIN CAD cell area is sub-tidal, therefore, no coastal wetlands exist there.  The site is, 
however, classified as Land Under the Ocean within a DPA under the Massachusetts Wetlands 
Regulations at 310 CMR 10.26.  Under the regulations, a project impacting Land Under the 
Ocean in a DPA must minimize adverse impacts to water circulation and water quality, including 
fluctuations in dissolved oxygen, temperature or turbidity, or the addition of pollutants.  As 
discussed in the preceding section on water quality impacts, no adverse long-term impacts to 
water quality are expected from construction and dredged material disposal activities at the sites.  
Likewise, the impacts to water circulation are described in the preceding section.  No adverse 
impacts are expected. 
 
9.1.5   Wildlife  
 
Wildlife impacts were adequately assessed in the DEIR and included those to avifauna, marine 
mammals, and marine reptiles.  No shorebird breeding or foraging habitat is located within the 
confines of the preferred alternative PIN CAD site area, since these areas are generally intertidal 
or supratidal areas.  Shorebird habitat in New Bedford/Fairhaven Harbor lies outside of the UDM 
disposal zone of influence.  The nature of the disturbance (sub-tidal) dictates that impacts to 
nesting habitat would not occur.  Since finfish will leave the area to avoid dredging and disposal 
impacts, piscivorous waterfowl will also avoid the impact areas as they follow departing finfish 
concentrations. Molluscivorous waterfowl tend to congregate in areas with high mollusk density 
such as the vicinity of shellfish beds and reefs.  Since shellfish beds lie within the vicinity of the 
disposal areas or within the zones of UDM disposal influence, minimal, temporary impacts to 
molluscivorous waterfowl is expected.   
 
The various species of whales and other cetaceans found in the region, occur far offshore of New 
Bedford/Fairhaven, rarely, if ever, entering harbor waters.  Therefore, the only marine mammal 
species commonly found in New Bedford/Fairhaven Harbor is the harbor seal, which frequent 
shorefront areas, not the deep water and muddy bottom conditions of the disposal site.  The 
harbor seal is also highly mobile, and quite able to avoid cell construction and dredged material 
disposal events.  Therefore, no impacts to marine mammals are expected. 
 
Marine reptiles in the region are represented by sea turtles.  Two species of marine turtles that 
occur in the North Atlantic are not commonly found in New Bedford/Fairhaven Harbor.  They 
occur in the much deeper open ocean waters off-shore and the north Atlantic Ocean and rarely, if 
ever, enter New Bedford/Fairhaven Harbor.  The distance from the PIN CAD cell area to the sea 
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turtle habitat will preclude any impact to these species or their habitat from either cell 
construction or dredged material disposal activities.   
 
9.1.6   Endangered Species  
 
Although five whale and two sea turtle species listed by the USFWS occur in the ocean waters 
outside New Bedford/Fairhaven Harbor, there is no indication that these species occur at the 
preferred alternative PIN CAD cell area within the harbor.  Therefore, no impacts to endangered 
species habitat from CAD cell construction and dredged material disposal activities will occur. 
 
9.1.7   Navigation and Shipping  
 
New Bedford/Fairhaven Harbor has maintained status as one of the leading fishing ports of the 
nation.  The harvesting, processing and supporting industry to the local fishing industry is 
directly linked to the ability of vessels to navigate safely within New Bedford/Fairhaven Harbor.  
Continued access to shore-side locations is an integral component of the Harbor Plan’s vision to 
maintain and expand existing maritime, industrial and recreational visitor harbor uses, to 
continue New Bedford/Fairhaven Harbor as a working, productive port and economic asset for 
the City, Town and Commonwealth.  PIN CAD cell area construction activities will be situated 
north of most harbor traffic outside navigable channels. Seasonal recreation boating in and about 
New Bedford/Fairhaven Harbor is enjoyed by residents and visitors.  Any dredged material 
disposal activities off the PIN CAD cell area in New Bedford/Fairhaven Harbor channels will be 
scheduled to avoid conflicts with commercial and recreational vessel movements, avoiding 
temporary impacts to existing navigation and shipping. Therefore, there will be no permanent 
impacts to existing commercial or recreational navigation and shipping in New 
Bedford/Fairhaven Harbor. 
 
9.1.8   Land Use and Consistency with the Harbor Plan 
 
The proposed CAD disposal sites are entirely within sub-tidal waters, therefore there would be 
no direct negative impacts to existing shore front land use patterns surrounding New 
Bedford/Fairhaven Harbor.  The PIN CAD cell area is submerged and therefore it will not inter-
rupt view-sheds from land.  Positive indirect impacts will result from the development of the PIN 
CAD cell area.  The development of PIN CAD cell area will allow for environmentally sound, 
cost effective disposal of UDM from New Bedford/Fairhaven Harbor dredging projects, 
maintaining the economic viability of existing marine facilities and existing land use patterns 
along the New Bedford/Fairhaven Harbor shoreline.  
 
CAD cell development is consistent with the stated goals of the Harbor Plan.  The Harbor Plan 
also encourages the coordination with the DMMP to develop a suitable alternative for disposal of 
UDM. As noted on the preceding paragraph, CAD cell development will encourage the 
completion of the anticipated public and private dredging projects in New Bedford/Fairhaven 
Harbor and provide a local disposal option for the UDM from those dredging projects.   
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9.1.9   Air Quality and Noise  
 
Air quality and noise impacts from development of the PIN CAD cell site(s) in New 
Bedford/Fairhaven Harbor are expected to be temporary and minor. Air quality impacts from the 
disposal of dredged materials at the candidate disposal sites in Buzzards Bay are expected to be 
minor and temporary.  Impacts will result from the operation of tugboat engines, and from the 
potential escape of odors from temporary storage of dredged material on barges (e.g., nitrogen 
oxide, NOx).   
 
Under the Enhanced Emissions and Safety Test (310 CMR 60.02), tug boats and dredge scows 
used in dredging are not required to undergo an emissions inspection because the boats are not 
defined as motor vehicles under 310 CMR 60.02.  Emissions from disposal activities are 
managed through the use of proper emission controls on diesel engines under the guidance of the 
Massachusetts Diesel Retrofit Program.  All towing equipment is strongly encouraged to be 
equipped with proper air pollution control equipment and mufflers.  
 
The Massachusetts Diesel Retrofit Program (MDRP) is the primary component of the DEP 
Mobile Source Emissions Control Program that responds to the need to control diesel emissions 
generated on-site by heavy-duty construction vehicles.  The goal of the MDRP is to help reduce 
adverse health impacts relating to emissions from diesel engines.   
 
The DEP believes that retrofitting heavy-duty construction equipment is a very cost effective and 
efficient way to significantly reduce emissions of fine particulates and toxics into the ambient 
air, to mitigate adverse localized impacts, and improve the air quality for construction workers, 
while not adversely affecting the construction phase of major construction and development 
projects.    
 
Air quality impacts will be minimized through the use of equipment that complies with emission 
standards applicable to equipment, use of proper emission controls, and the temporary nature of 
the activity.  Temporary stockpiling on or near land of dredged material may result in minor air 
quality and odor impacts to adjacent properties due to anaerobic decomposition of organic 
materials in the dredged sediment.  These odors will be minimized with the use of lime as 
necessary.  Volatilization of organic compounds in the stockpiled dredged material is not 
expected to occur because the short duration of stockpiling activities will not allow for complete 
drying of the dredged material. 
 
9.1.10   Historic and Archaeological Resources  
 
The location of the preferred alternative PIN CAD cell area within the sub-tidal area of New 
Bedford/Fairhaven Harbor avoids direct and indirect impacts to nearby land-based local-, state- 
and federal-listed historic sites and districts.  
 
Detailed underwater archeological surveys of the PIN CAD cell area were conducted for this 
FEIR (See Section 3-0).  Numerous targets of interest, which do not represent hazards to the 
future dredging or PIN CAD cell construction operations were identified on the summary maps.  
None of the remote sensing targets appears to contain submerged cultural resources. No 
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additional underwater archeological investigation is recommended.  Therefore, no impacts to 
underwater archaeological resources are expected at the PIN CAD cell area.  
 
9.1.11   Recreation Areas  
 
The  PIN CAD cell area will not pose direct impacts to existing recreation areas from the 
construction or use of the proposed disposal sites.  The Inner Harbor is closed to fishing an 
swimming, minimizing the potential for recreational conflict associated with PIN CAD area cell 
sites.  CAD development will not have long-term impact movement of small draft recreational 
boats that may use this area currently. Any recreational boat moorings permitted by the Town of 
Fairhaven currently set in areas of the PIN CAD cell area would need to be moved temporarily 
during construction; however, they would be replaced following final capping. Potential 
recreational boating conflicts associated with the construction of the CAD disposal sites will be 
mitigated by clearly delineating the work area and issuing boating advisories.  This temporary 
impact is minimized by the presence of other recreational boating opportunities areas in the 
Outer Harbor area and beyond. 
 
9.2 Implementation of Mitigation Measures and Proposed Mitigation Implementation 

Schedule  
 
Prior to the commencement of dredging projects, the PIN CAD disposal cells need to be dredged 
open.  Dredging of the disposal cells will be completed during an environmentally favorable 
window to reduce the disturbance to marine life.  Dredge limits and locations will be located by 
Geodetic Positioning System (GPS), which is a satellite positioning system, accurate to within a 
foot of the intended horizontal design limits.  The dredge machinery will most likely be a large 
barge mounted crane with a clamshell bucket.  The environmental bucket used for the UDM 
dredging portion of the project is expected to minimize resuspension of UDM in the water 
column. Floating semi-permeable turbidity barriers may be installed to minimize impacts from 
resuspended dredged sediment.  The material will be removed to the final design depth and side 
slopes.  The dredging contractor will also be compensated for an allowable over-dredge limit to 
ensure that the intended depths are achieved. The UDM CAD cell footprint material will be held 
in secure scows. Material underlying the UDM will be classified as suitable for unconfined 
disposal through DEP testing protocol. Suitable dredged materials (SDM) will be loaded into 
scows and shipped to the Buzzards Bay Disposal Site approximately 15 nautical miles from the 
Harbor and safely deposited. A predetermined volume of SDM will be retained in scows at the 
Harbor to be used as capping material for the specific PIN CAD cell.  
 
Following the opening dredging of each disposal cell, maintenance UDM from the harbor will be 
dredged by mechanical means. After being dredged, the UDM will be placed on a dump scow 
and transported to the disposal cell, where the material will be deposited.  After the completion 
of all UDM disposal the CAD cell will be capped, ultimately, long-term water quality protection 
and benthic recolonization will occur. 
 
Potential mitigation for direct impacts will be determined during the permitting process through 
consultation with the appropriate agencies.  The party responsible for the implementation of the 
required mitigation measures has not been identified to date.  Potential entities include the 
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Massachusetts Department of Environmental Management, the US Army Corps of Engineers, or 
the City of New Bedford/Fairhaven operating through an existing or created public authority. 
 
9.3 Draft Section 61 Finding  
 
With the selection of the preferred alternative PIN CAD cell area for UDM disposal from New 
Bedford/Fairhaven Harbor, CZM finds that, with implementation of the mitigation measures 
listed above, all feasible means have been taken to avoid or minimize damage to the 
environment. 
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10.0   RESPONSE TO COMMENTS  
 
This section of the FEIR provides individual responses to the public and agency comments 
received on the Draft Environmental Impact Report (DEIR) for the New Bedford/Fairhaven 
Harbor DMMP.  
 
Two letters of response to the DEIR were received by MEPA. Agency letters are addressed in 
the order in which they are listed in the MEPA DEIR Certificate of June 14, 2002.  The first 
response letter received by MEPA was from Massachusetts Department of Environmental 
Protection. The second response letter received by MEPA was from Massachusetts Department 
of Marine Fisheries.  
 
Copies of the MEPA DEIR Certificate and these two agency letters are presented in this section 
of the FEIR with annotated comments. Responses to the annotated comments follow each letter 
in the annotated order.  Where appropriate, the response may direct readers to the specific 
sections of the FEIR where the comments are implicitly answered.   
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CERTIFICATE OF THE SECRETARY OF ENVIRONMENTAL AFFAIRS 

DRAFT ENVIRONMENTAL IMPACT REPORT 
ON THE 

PROJECT NAME : Dredged Material Management Plan 
PROJECT MUN I C I PAL I TY : New Bedford and Fairhaven 
PROJECT WATERSHED : Buzzards Bay 
EOEA NUMBER : 11669 
PROJECT PROPONENT : Massachusetts Coastal Zone Management 
DATE NOTICED IN MONITOR : May 8, 2002 

As Secretary of Enviromental Affairs, I hereby determine 
that the Draft Environmental Impact Report submitted on the above 
project adequately and properly complies with the Massachusetts 
Environmental Policy Act (G. L. c. 30, ss. 61-62H) and with its 
implementing regulations (301 CMR 11-00). 

This project is part of a state-wide Dredged Material 
Management Plan (DMMP) to address the issue of finding 
environmentally sound disposal sites for dredged material from 
the Commonwealth's eight Designated Port Areas (DPA) that is 
unsuitable for unconfined ocean disposal. This Draft EIR is 
being filed specifically for the DPA of New Bedford/Fairhaven 
Harbor. 
not with dredging itself. 
the-harbor must undergo their own environmental review. 

The DEIR deals with the disposal of dredged material and 
Individual dredging projects within 
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Studies reported in the baseline demand analysis have 
estimated that up to 960,000 cubic yards (cy) of contaminated and 
otherwise unsuitable material from both public and private 
dredging projects will require management and disposal over 
next 10 years to maintain the DPA as a viable working port. 

The DEIR has provided a detailed and thorough analysis 
large variety of alternative disposal and de-watering sites 

the 

of a 
and 

has presented a preferred alternative. The preferred alternative 
involves construction of two Confined Aquatic Disposal (CAD) 
sites within New Bedford/Fairhaven Harbor, one just north of 
Popes island and the other in the Inner Channel. These CADs have 
the capacity to accommodate the estimated volume of dredged 
material and are in close proximity to the dredging areas. 
on the level of detail of information provided in the DEIR, 
selection of this method of disposal and these CAD sites is 
reasonable on both environmental and economic grounds. 

As the DEIR indicates, before a final decision is made 
management plan, there will need to be some additional site 
specific information provided in the Final EIR. 
specific information is identified in the DEIR and includes: 

That site 

Based 
the 

on a 

Additional geotechnical borings 
Macrobenthic sampling and identification 
Current measurements and water column chemistry 
Dredging and disposal event modeling and hydrodynamic 

Underwater archaeological surveys 
analyses 

Physical and chemical analyses of surgical sediments 

I expect that this information will be provided in the FEIR. 
Should this site-specific information indicate that the preferred 
alternative, in whole or part, is not suitable, the FEIR should 
provide the same level of information on any alternative site or 
methodology that might be chosen. 

The DEIR has provided sufficient information to allow the 
dismissal of upland disposal and upland reuse of the dredged 
materials, and those options need not be carried forward in the 
FEIR. Nevertheless, while the DEIR has also shown that 
Alternative Technologies are not practicable or cost-effective at 
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this time, these technologies are being continuously 
advanced. Therefore, I expect that their use will be re- 
evaluated periodically by the proponent and the permitting 
agencies to determine whether all or some of the dredged material 
can be managed in the future using an improved Alternative 
Technology. 

The DEIR has presented a Monitoring and Management Plan that 
uses a tiered monitoring strategy. Under this strategy, if 
lower level monitoring uncovers adverse effects, a higher level 
of monitoring would be implemented and, if necessary, management 
actions such as restricting or curtailing disposal operations 
might be implemented. The DEIR also identifies a number of Best 
Management Practices for the CADs that have been used in other 
disposal operations with considerable success. 

The D E I R  also indicates that the proponent intends to 
establish a Technical Advisory Committee that will include 
representatives of local, state and federal agencies. This group 
will establish what specific actions will be taken in response to 
monitored problems, and will determine who is responsible for 
taking any necessary actions. This group should also consult 
with the Division of Marine Fisheries (DMF) to develop a schedule 
for CAD use, and to develop appropriate plans for shellfish 
propogation and other mitigation measures, as indicated in the 
DMF comment. 

I am pleased with the progress made to date on this 
important project and I look forward to reviewing the more 
detailed information in the FEIR. 

June 14, 2002 
Date 

Comments received : 

Department of Environmental Protection 
Division of Marine Fisheries 
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10.1 Certificate of the Secretary of Environmental Affairs on the DEIR 
 
Comment:  A. Need for additional  site-specific information provided in the FEIR 
 
Response:   Additional site-specific information is presented in section 3.0 for the preferred 
alternatives and 5.0 for the selected preferred alternative.  
 
Comment:  A 1. – (need for) Additional geotechnical borings 
 
Response:   A discussion of the additional information gained from the Phase II geotechnical 
borings program performed for the FEIR is presented in Section 3.1.  
 
Comment:  A 2. – (need for) Macrobenthic sampling and identification 
 
Response:   A discussion of the additional information gained from the macrobenthic  sampling 
and identification program performed for the proposed preferred alternative CI and PIN CAD 
site areas is presented in Section 3.6. 
 
Comment:  A 3. – (need for) Current measurements and water column chemistry 
 
Response:   A discussion of the additional information gained from the current measurements 
program performed for the proposed preferred alternative CI and PIN CAD site areas is 
presented in Section  3.9.  A discussion of the additional information gained from the water 
column chemistry program performed for the proposed preferred alternative CI and PIN CAD 
site areas is presented in Section  3.8. 
 
Comment:  A 4.- (need for)Dredging and disposal event modeling and hydrodynamic                 

analyses 
 
Response:   A discussion of the additional information gained from the dredging and disposal 
event modeling program performed for the selected preferred alternative PIN CAD site area is 
presented in Section  5.0. A discussion of the additional information gained from the 
hydrodynamic analyses program performed for the proposed preferred alternative CI and PIN 
CAD site areas is presented in Section  3.8. 
 
Comment:  A 5.- (need for) Underwater archaeological surveys 
 
Response:  A discussion of the additional information gained from the underwater 
archaeological surveys program performed for the proposed preferred alternative CI and PIN 
CAD site areas is presented in Section  3.4. 
 
Comment:  A 6.-(need for) Physical and chemical analyses of surficial sediments 
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Response: A discussion of the additional information gained from the physical and chemical 
analyses of surficial sediments program performed for the proposed preferred alternative CI and 
PIN CAD site areas is presented in Section  3.5.    
 
Comment:  A 7.-If the preferred alternative, in whole or in part, is not suitable, the FEIR should 
provide the same level of information on any alternative site… 
 
Response:  The selection of the preferred alternative CAD cell site, Section 4.0, presents the 
objective analysis of both proposed preferred alternatives, CI and PIN, brought forward from the 
DEIR. The selected preferred alternative is PIN and it is considered suitable. The PIN site is 
recommended  for designation.   

 
Comment:  B.-  The DEIR presented a Monitoring and Management Plan… 

 
Response:   The FEIR includes a dredging management plan that is presented in Section 8.0.  
This section describes and provides the framework for the management tools that must be 
developed to support use of the designated CAD area by individual projects. 
 
Comment: C.- This group (Technical Advisory Committee) should also consult with the Division 
of Marine Fisheries(DMF)  to Develop a schedule for CAD use and to develop appropriate plans 
for shellfish propagation and other mitigation measures… 
 
Response: The formation and importance of a Technical Advisory Committee (TEC) is 
discussed in Section 9.0 Dredging management Plan. In Section 7.0 Mitigation Measures the 
TEC will find helpful information regarding avoidance, minimization and mitigation measures. 
Biological time-of -year dredging windows recommendations are presented to assist regulatory 
agencies in the determination of dredging project time frames with the least environmental 
impact. The DMF has been consulted by CZM in the preparation of the shellfish mitigation 
recommended for development of the preferred alternative.  



JANE M. SWIFT 
Governor 

COMMONWEALTH OF 
EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 
O N E  WINTER STREET, BOSTON, MA 02108 617-292-5500 

BOB DURAND 
Secretary 

LAUREN A. LISS 
Commissioner 

June 7, 2002 

Jay Wickersham, Director Re: EOEA # 11-669 
MEPA Unit 
Executive Office of Enviro mental Affairs 
25 1 Causeway Street - Floor 
Boston, MA 021 14-2150 

.Attention: Richard Foster 

DEIR, Dredged Material Management Plan 
New Bedford and Fairhaven Harbor 

Dear Mr. Wickersham: 

The Department of Environmental Protection (DEP) has reviewed the Draft Environmental 
Impact Report (DEIR) for the Dredged Material Management Plan (DMMP) for New Bedford and 
Fairhaven Harbor (EOEA # 1 1669) and this correspondence includes DEP’s consolidated 
comments. 

Introductory and Background Comments 

Initially, DEP would like to indicate its full support for development of a Dredged Material 
Management Plan to identify and permit dredged material management alternatives with sufficient 
capacity to safely and cost-effectively manage the 960,000 cubic yards of sediment that are deemed 
unsuitable for unconfined ocean disposal (UDM) from both public and private dredging projects 
over the next 10 years from the Harbor serving both New Bedford and Fairhaven . As you are 
aware, DEP has been working closely with the Office of Coastal Zone Management (CZM) and 
other stakeholders the past few years to move forward with DMMPs for the Commonwealth’s 
Designated Port Areas, New Bedford/Fairhaven being just one of them. 

Disposal site identification and designation is being integrated with, and relies on, the New 
Bedford/Fairhaven Harbor Plan and as part of the plan, the communities will identify specific 
landside development activities that will require dredging. The DMMP is working simultaneously 
to identify reuse and disposal sites for the dredged sediments so that potential sites can be reviewed 
by the community in the context of the Harbor Plan. By supporting the two programs in tandem, it 
will be able to efficiently provide the technical information for the ports to develop community 
consensus on the most appropriate development and dredging disposal site scenario. 

This information is available in alternate format by calIing our ADA Coordinator a t  (617) 574-6872. 

DEP on the World Wide Web: http://www.rnass gov/dep 
Printed on Recycled Paper 

http://www.rnass
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Genera1 Comments 

(1) The DMMP has fully assessed the entire spectrum of alternatives, including; upland 
reuse/disposal, alternative treatment technologies, and aquatic disposal and performed analyses of 
the resources present at the potential sites to assess the potential impacts associated with the use of 
each site. 

(2) DEP is of the opinion that CZM has performed an excellent and thorough assessment of 
options and sites and that the proposal to carry two Inner-Harbor CAD sites (Popes Island North 
and Channel Inner) into the Final EIR to allow for public/agency review and comment on both sites 
is reasonable and logical and is supported by the current level of documentation. 

(3) 
obtained before final site selection and permitting determinations can be made. This information 
will be critical to allow for final decision-making on whether either CAD is permittable and if both 
are, which one is preferable. According to the DEIR, this information will include at least the 
following: 

As clearly articulated in the DEIR, additional site-specific information will need to be 

Additional geotechnical borings to confirm depth to bedrock and determine side slope 
stability 

Macrobenthic sampling and identification 

Dredging and disposal event modeling and hydrodynamic analysis 

Current-meter measurements and basic water column chemistry 

e Underwater archaeological surveys 

Physical and chemical of surficial sediment 

In addition, the Final EIR will need to include more detailed discussion of Long-Term 
Management Strategies. 

A review of DEIR Table 1-2 (page 1 -26), titled; “Summary of Attributes of Proposed 
Preferred Alternative Sites” indicates that each of the CAD sites has its own particular pluses and 
minuses. As previously indicated, additional information is necessary to allow for final decision- 
making, but at first blush, it appears that Popes Island North has a number of environmental 
attributes (e.g., Benthos-Habitat Complexity, Shellfish & Fisheries) that would point to this site as 
the “better location” for a CAD. 

Technology Assessment 
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(1) 
feasible nor cost-effective and we concur with the DEIR recommendation that this option no longer 
needs to be considered. 

DEP agrees with the DEIR determination that upland reuse/disposal of UDM is neither 

(2) DEP also agrees with the DEIR conclusion that at this time Alternative Technologies to 
manage the volume and nature of the UDM are currently not realistic nor cost-effective, but that this 
category of technologies should be carried forward as potential future options and periodically 
reassessed to determine whether new information has been developed that might result in the use of 
an alternative technology for all, or portions of, UDM during one or more of the 5-year disposal 
phases. 

Monitoring and Management Plans 

(1) 
is summarized in the DEIR, using a series of “decision tree” flow charts. The decision trees are 
structured such that indications of adverse effects at lower levels will trigger management actions 
involving more thorough examination of the impacts. If Tier I monitoring (Tier I would represent 
the minimum or “routine” level of monitoring) indicates potential impacts, the proponent would 
implement the next higher monitoring tier. If the monitoring at this level indicates an absence of 
adverse environmental impacts, then there typically would be no need to implement additional 
monitoring and/or take management action (such as reduce/restrict disposal operations). 

A tiered approach to monitoring dredged material disposal impacts has been proposed, and 

(2) MCZM has developed draft Best Management Practices (BMPs) for the CADs based in part 
on the experiences and data from the Boston Harbor Navigation Improvement and Dredging Project 
(BHNIP). The DEIR states that BMPs have been developed to meet state and federal water quality 
criteria and standards. As occurred during the BHNIP, DEP staff will work closely with CZM and 
other stakeholders to review and refine the BMPs. 

(3) DEP concurs with the DEIR proposal that a disposal site management and monitoring plan 
be developed by a Technical Advisory Committee (TAC) composed of local, state, and federal 
interests (as was done during the BHNIP), the purpose being to determine the specific actions and 
responsibilities necessary to ensure that disposal site use protects human and environmental health 
and resources. It will address where, when, and how a disposal site can be used, what kind of short 
and long-term monitoring will be required, and who should be responsible for every aspect of site 
use, management, and monitoring. The management plan will also determine what kind of material 
can be safely disposed of, and what testing may be necessary to determine the nature of the material 
proposed for disposal. As with the BMP Plan, DEP staff will actively participate in the 
development and implementation of this plan. 

Compliance With Water Quality Standards 

(1) 
the fate of UDM placed at the proposed locations, in that at present, understanding of the magnitude 
and seasonal/spatial components of these physical forces is insufficient to quantify the long-term 

The DEIR states that additional detailed site-specific information is required to fully assess 
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stability of UDM at the preferred disposal sites. Detailed, in-situ measurements of tides, 
circulation, and patterns of sediment resuspension will be evaluated at the preferred disposal site. 
DEP concurs with this proposal. 

(2) From prior projects, evidence suggests the impact to water quality from UDM disposal is 
short-term and typically includes a localized decrease in DO, pH, light penetration, and increase in 
TSS with a related slight increase in certain contaminant concentrations. Conditions historically 
have returned to ambient conditions within hours to days, depending on the amount and 
composition of the disposed material. 

(3) 
following comments: 

DEP staff have reviewed Section 9.1.3, Water Quality Standards of the DEIR and have the 

The authors state, “The development of water quality standards prior to dredging and 
disposal activities will provide target baseline conditions, which are not to be 
exceeded during operations.” DEP wishes to clarify this statement in that we do 
anticipate that project or site-specific “standards” will be developed, but that 
“thresholds” would be developed which could be used as either/both not-to-exceed 
criteria or caution/warning criteria which if exceeded would require the 
implementation of a specific action(s); and 

The report refers to use of a 300-foot down-current mixing zone to determine water 
quality compliance for both acute and chronic criteria. It is true that 300 feet was 
utilized for the BHNIP (and for other dredging projects) but a final determination on 
the size and shape of the regulatory mixing zone would be made during the 
permitting process, in cooperation with the deliberations of the TAC. 

This same comment applies to the other proposals included in this section of the 
DEIR; but in general, DEP can indicate that these proposals are certainly in-line with 
prior DEP WQC determinations. 

(4) The results from the BHNIP, which utilized CAD disposal, showed that the project 
consistently met the Water Quality Certification compliance standards during the operation, and no 
long-term impacts have been observed. 

Site Permittabilitv 

(1) Table 1-5 (pages 1-32) correctly delineates DEP’s statutory, regulatory and permitting 
procedures for the project, the only exception being if a Wetlands Protection Act Superseding Order 
of Conditions is found to be necessary, which would be issued by DEP. 

(2) 
action for dredging projects, particularly one which includes aquatic disposal. DEP therefore 
anticipates that, as occurred with the BHNIP, the WQC for this Project will be an extensive and 
detailed document which will require extensive activities by the project proponent and its 
contractor(s). As MEPA is aware, as part of the BHNIP, the state regulatory agencies required that 

DEP would like to indicate that the Water Quality Certification is the key DEP permitting 
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the project proponents retain the services of an "Independent Observer" to monitor and oversee for 
the regulating agencies daily operations. This procedure was found to be critically important during 
the BHNIP. DEP respectfully requests that MEPA consider whether a similar activity should be 
incorporated into this Project. 

(3) Project Permittability is directly related to the avoidance, minimization and mitigation of 
impacts associated with the site(s) and operations proposed to be performed. In short, proposals 
that avoid sensitive biological resources are more permittable than those which directly affect these 
resources. If impacts to biological resources are unavoidable, then means to minimize these 
impacts would need to be employed. Finally, if an impact is anticipated to occur, even after 
minimization measures will be employed, then mitigation is required. 

Feel free to contact at (61 7) 292-5698 if you have any questions regarding this 
correspondence. 

Very 'truly yours, 

Steve G. Lipman, P.E. 
Special Projects Coordinator 

SGL/wp 
6B: 1169DEIR 
cc: Deerin Babb-Brott, CZM 

New Bedford/Fairhaven Dredged Material Management Committee 
Army Corps of Engineers 
Massachusetts Division of Marine Fisheries 
Massachusetts Department of Environmental Management 
USEPA 
National Marine Fisheries Service 
U.S. Fish and Wildlife Service 
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10.2      Department of Environmental Protection  
 
Comment:  A.- Need for additional  site-specific information provided in the FEIR at a 
minimum… 
 
Response:   Additional site-specific information is presented in section 3.0 for the preferred 
alternatives and 5.0 for the selected preferred alternative. 
 
Comment:  A 1. –(need for) Additional geotechnical borings 
 
Response:   A discussion of the additional information gained from the Phase II geotechnical 
borings program performed for the FEIR is presented in Section 3.1. 
 
 Comment:  A 2. (need for) Macrobenthic sampling and identification 
 
 Response:   A discussion of the additional information gained from the macrobenthic  sampling 
and identification program performed for the proposed preferred alternative CI and PIN CAD 
site areas is presented in Section 3.6. 

 
Comment:  A 3. – (need for) Current measurements and water column chemistry 
 
Response:   A discussion of the additional information gained from the current measurements 
program performed for the proposed preferred alternative CI and PIN CAD site areas is 
presented in Section 3.9.  A discussion of the additional information gained from the water 
column chemistry program performed for the proposed preferred alternative CI and PIN CAD 
site areas is presented in Section 3.8. 

 
Comment:  A 4. – (need for)Dredging and disposal event modeling and hydrodynamic                 
analyses 
 
Response:   A discussion of the additional information gained from the dredging and disposal 
event modeling program performed for the selected preferred alternative PIN CAD site area is 
presented in Section 5.0. A discussion of the additional information gained from the 
hydrodynamic analyses program performed for the proposed preferred alternative CI and PIN 
CAD site areas is presented in Section  3.8. 
 
Comment:  A 5. –.- (need for) Underwater archaeological surveys 
 
Response:   A discussion of the additional information gained from the underwater 
archaeological surveys program performed for the proposed preferred alternative CI and PIN 
CAD site areas is presented in Section  3.4. 
 
Comment:  A 6. –.-(need for) Physical and chemical analyses of surficial sediments 
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Response:   A discussion of the additional information gained from the physical and chemical 
analyses of surficial sediments program performed for the proposed preferred alternative CI and 
PIN CAD site areas is presented in Section  3.5.    
 
Comment:  A 7. – the Final EIR will need to include more detailed discussion of Long-Term 
Management Strategies. 
 
Response:   The FEIR includes a dredging management plan that is presented in Section 8.0.  
This section describes and provides the framework for the management tools that must be 
developed to support long-term use of the designated CAD area by individual projects. 
 
Comment:  B 1. –Detailed in-situ measurements of tides, circulation and patterns of sediment 
resuspension will be evaluated at the preferred disposal site 
 
Response:   Detailed in-situ measurements of tides, circulation and patterns of sediment 
resuspension were performed as part of the hydrodynamics field program for the FEIR and 
reported in Section 3.9.  
 
Comment:  B 2. –From prior projects, evidence suggests the impact to water quality from UDM 
disposal is short-term… 
 
Response:  Detailed CAD cell dredging disposal event modeling and hydrodynamic analyses 
presented in Section 5.0 presents predictive modeling that further suggests the impact to water 
quality from UDM disposal is short-term. 
 
Comment:  B 3 a. –…DEP wishes to clarify this statement in that we do not anticipate that 
project or site-specific “standards” will be developed… 
 
Response:  In the FEIR site-specific information supportive of establishing Water Quality 
thresholds for dredging and disposal activities of the preferred alternative PIN CAD is presented 
in Section 3.8. 
 
Comment:  B 3 b. –…a final determination on the size and shape of the regulatory mixing zone 
would be made during the permitting process, in cooperation with the deliberations of the TAC. 
 
Response:  In the FEIR, information pertaining to the establishment of site-specific mixing 
zones at the preferred alternative PIN CAD site area has been developed and is presented in 
Section 3.8. Spatial modeling of disposal events at the preferred alternative PIN CAD have 
incorporated the water quality WER, presented in Section 3.8 in predictive modeling in Section 
5.0. This water quality WER information and modeling will be very helpful to the TYAC and 
regulatory agencies in the establishment of project specific mixing zones. 
 
Comment:  B 4. – The results from the BHNIP, which utilized CAD disposal , showed that the 
project consistently met the Water Quality Certification compliance standards during the 
operation, and no long term impacts have been observed. 
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Response:  The macrobenthic program presented in Section 3.6, suggests that the benthic 
community of the preferred alternative is occupied by opportunistic species similar to the BHNIP 
example. It is expected that no long-term impacts will be observed from dredging and disposal 
activities at the preferred alternative PIN CAD. The macrobenthic program results presented in 
Section 3.8 can be used as baseline information for long-term monitoring. 
 
Comment:  C 1. –if Wetlands Protection Act Superseding Order of Conditions is found to be 
necessary, which would be issued by DE. 
 
Response:   The Dredging Management Plan Section 8.0 presents information that Under the 
terms of  the Record of Decision for the New Bedford Fairhaven Harbor PCB Superfund project, 
navigation dredging may be undertaken under the state enhanced remedy. If so, the substantive 
requirements of the state regulatory programs must be met, but the certificate, license or permits 
themselves would not be issued. 
 
Comment:  C 2. –…the Water Quality Certification is the key DEP permitting action for 
dredging projects … the WQC for this project will be an extensive and detailed document.. 
 
Response: The FEIR provides a detailed water quality thresholds study in section 3.8, and 
detailed modeling of disposal events for the preferred alternative PIN CAD site. This information 
should be very helpful to the  TAC, regulators,  future project proponents and contractors in 
developing the WQC.    
 
Comment:  C 3. –In short, proposals that avoid sensitive biological resources are more 
permittable… 
 
Response:  The FEIR presents information in Section 3.6 that suggests no long-term impacts to 
benthic infauna from dredging and disposal events at the PIN CAD cell area. Section 7.0 
discusses avoidance and minimization of impacts to finfish species and mitigation of impacts to 
shellfish from dredging and disposal events at the PIN CAD cell area. 
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Foster, Dick (ENV) 

From: 
Sent: 
To: 
cc: 
Subject 

Malkoski, Vincent (FWC) 
Friday, J u n e  14, 2002 8:31 AM 
Foster, Dick (ENV) 
Babb-Brott, Deerin (ENV) 
EOEA #1 1669, New Bedford DMMP DElR 

H i  Dick 

Thank you f o r  your pa t i ence .  W e  a g r e e  conceptua l ly  with t h e  l o c a t i o n  of t h e  
p r e f e r r e d  a l t e r n a t i v e s  - n o r t h  of Pope 's  I s l a n d  and t h e  i n n e r  harbor  a rea  
from t h e  south  t e rmina l  p i e r  t o  t h e  v i c i n i t y  of Coal P a c k e t  P i e r .  Although 
t h e r e  w i l l  be a loss of s h e l l f i s h  no ma t t e r  where t h e  m a t e r i a l  goes,  t hese  
s i tes  r e p r e s e n t  t h e  l eas t  damaging a l t e r n a t i v e .  Replacement of  t h e  l o s t  
s h e l l f i s h  through m i t i g a t i o n  (propagat ion)  can be d e a l t  wi th  p r o j e c t  by 
p r o j e c t .  One of our S h e l l f i s h  b i o l o g i s t s ,  Dave Whittaker,  a l r e a d y  works very  
c l o s e l y  wi th  t h e  C i t y ' s  S h e l l f i s h  Off icer  and can a s s i s t  w i th  development of 
a good propagat ion  p l a n .  

The remaining i s s u e s  t h a t  need t o  be worked out  a r e  more o f  a n  ope ra t iona l  
n a t u r e .  As  t h e s e  c e l l s  a r e  des igned  for m u l t i p l e  d i sposa l  even t s ,  w e  need t o  
d e f i n e  t h e  schedule  f o r  t h e i r  u se  t o  minimize impacts from resuspens ion  of 
dredged m a t e r i a l .  B e s t  management p r a c t i c e s  for dredging and confinement of 
dredging  t o  t r a d i t i o n a l  time-of-year windows should he lp  t o  addres s  t h e s e  
i s s u e s .  

Vin 

Vin Malkoski 
Sen io r  Marine F i s h e r i e s  B i o l o g i s t  / Diving S a f e t y  Off icer  
MA Div i s ion  of Marine F i s h e r i e s  
Southeas t  Marine F i s h e r i e s  S t a t i o n  
50A P o r t s i d e  Drive 
Pocasse t ,  MA 02559 
508.563.1779, x 1 1 9  Fax 508.563.5482 
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10.3     Department of Marine Fisheries 
 
Comment:  A.- …there will be a loss of shellfish no matter where the material goes. 
Replacement of the lost shellfish can be dealt with through mitigation. 
 
Response:  The DMF shellfish biologist assigned to New Bedford/Fairhaven Harbor has 
suggested mitigation for shellfish as a condition of future dredging and disposal events at the 
PIN CAD cell area. A discussion of shellfish mitigation measures for dredging and disposal 
events at the PIN CAD cell area is presented in Section 7.0. 
 
Comment:  B. –We need to define the schedule for their use(PIN CAD)…  
 
Response: Biological time-of-year dredging windows are presented as information and 
recommendation in Section 7.0 of the FEIR. These dredging windows are protective of fish 
species in various life stages. The dredging windows information presented in the FEIR is 
intended to provide a tool for regulators to consider for specific dredging projects. This dredging 
windows tool is adjustable.     
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