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SECTION 1.0-EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

This Final Environmental Impact Report (FEIR) evaluates the preferred alternative confined
aquatic disposal (CAD) sites brought forward for fina analysis to designate the preferred
aternative 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 adisposa sitein 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 aternative CAD cell site areas, Channe Inner (Cl) 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
aternative 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. Loca state, and federal permitting requirements (or equivaent 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

NEW BEDFORD/FAIRHAVEN HARBOR DMMP FEIR 1-1
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SECTION 1.0-EXECUTIVE SUMMARY

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 aternatives, assessment of potential impacts from disposal at the preferred alternatives,
and a recommendation of the preferred aternative 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 mgor 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 Cl and PIN were screened using
discretionary factors in this FEIR. The PIN site is selected as the preferred aternative 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 Cl and PIN sites are generally similar and use of the sites can be managed to comply with
applicable standards.

CAD Céll Dredging Disposal Event M odeling 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 disposa event modeling and hydrodynamic analyses.
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Turbidity modeling and related instantaneous chemical release modeling was conducted for the
preferred aternative. 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
aternative can be permittable.

Disposal Site Management and Monitoring. Disposal site management and monitoring
guidelines for the preferred aternative 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
activitiesin 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 Cl 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 commentsin letters received from DEP and DMF on the
DEIR areincluded 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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20 INTRODUCTION

2.1 M EPA Certificate From New Bedford/Fairhaven Harbor DEIR
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that the Draft Environmental Impact Report submitted on the above
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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
ement Plan (DMMP) to address the issue of finding
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environmentally sound disposal sites for dredged material from
the C mmonwculbb’ eight Designated Port Areas (DPR) that is
ursuitable fcor unconfined ocean disposal. This Draft ETR is
being filed specifically for the DPA of New Bedford/Fairhaven
Earbor The DEIR deals with the disposal of dredged materizl and
nct with dredging itsslf Individual dredging projects within
the_harbor must underoo thair own environmental review.
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es reported in the baseline demand analysis have
that up to 960,000 cubic yards (cy) of contaminated and
unsuitable material from both public and private

s
ing projects will require management and disposal over the
jnd ha
10 years to maintain the DPA as a viable working port.

The DEIR has provided a detailed and thorough analysis of a
large variety of alternative disposal and de-watering sites 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. Based
on the level of detail of information provided in the DEIR, the
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 on =z
management plan, there will need to be some additicnal site
specific information provided in the Final EIR. That site
specific information is identified in the DEIR and includes:

e Additional geotechnical borings

e Macrobenthic sampling and identification

e Current measurements and water column chemistry

e Dredging and disposal event modeling and hydrodynamic
analyses

s Underwater archaeoclogical surveys

e Physical and chemical analyses of surgical sediments

prect that this information will be provided in the FEIR.

I ex

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

The DEIR has provided sufficisnt information to allow the
dismissal of upland disposzl and upland reuse of the dredged
materials, and those opticns nesd not ke carried forward in the
FRIR Neverthelesss, while the DEIR has also shown that
Alternative Technologies are nct practicable or cost-seffective at
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The DEIR has presented a Monitoring and Management Plan that
uses a tlered monitoring strategy. Under this strategy, if
lower level monitoring uncovers adverse effects, a higher level
of monitoring would be implemented and, 1if necessary, management
actions such as restricting or curtailing disposal operations
might be implemented. The DEIR also identifies 2 number of Best
Management Practices for the CADs that have been used in other
disposal operations with considerable success.

The DEIR 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 Fisherie (DMF) to develop a schedule
for CAD use, and to develop appropriate plans for shellfish
propogation and other mitigation measures, as indicated in the
DME comment.

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

-
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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 aternatives, 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 Ste-specific Aquatic Resource Information, presents additional and
supportive preferred aternatives 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
aternative 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 BFHY DRO (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
aternatives for long-term environmental impacts and the management of operations for the
preferred aternative 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 aternative 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
federa 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 Fina 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 aternative 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.

2-4 NEW BEDFORD/FAIRHAVEN HARBOR DMMP FEIR



SECTION 2.0—-INTRODUCTION

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 Y ork 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 al 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 vessal 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 dip 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 ClI 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 ClI 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 Cl area and south of the PIN
CAD cell area (Commercia 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 aternative ClI CAD site area and south
west of the proposed aternative PIN CAD cell area.

24  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 | 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 Il 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
materias, 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 sitesfor the disposal of UDM.

The New Bedford/Fairhaven Harbor DMMP DEIR identifies disposal aternatives 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 aternative is presented for planning purposes. Final UDM
capacities, continued refinement of dredging needs, regulatory anaysis of the preferred
aternatives, 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.

25 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 M assachusetts
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 ateration “Mandatory EIR” threshold
a 301 CMR 11.03(@)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.

NEW BEDFORD/FAIRHAVEN HARBOR DMMP FEIR 2-7



SECTION 2.0-INTRODUCTION

26  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 disposa 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 lan 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 Corpsin 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 aso 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, al 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 disposa 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 aguatic disposal were discussed a numerous meetings, phone cals 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 Regiona 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.

NEW BEDFORD/FAIRHAVEN HARBOR DMMP FEIR 2-9



SECTION 3.0-ADDITIONAL SITE-SPECIFIC
RESOURCE INFORMATION



SECTION 3.0- ADDITIONAL SITE-SPECIFIC
AQUATIC RESOURCE INFORMATION

3.0 ADDITIONAL SITE-SPECIFIC AQUATIC RESOURCE INFORMATION
3.1  Boringsto Confirm Depth to Bedrock and Deter mine 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
aternative disposal sites presented in the DEIR consist of two confined aguatic disposal (CAD)
sites within New Bedford/Fairhaven Harbor (Harbor). The two CAD sites are referred to as
Channel Inner (Cl) and Popes Island North (PIN) (Figure 3-1). Phase | 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 Il
geotechnical borings to obtain a greater level of confidence in the depths to bedrock for this
FEIR. The new Phase Il borings aso provided sediment characteristics for preliminary
engineering including side-slope stability of (CAD) cells of the ClI 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 devel oped 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 ¥>-mile apart (Figure 3-1). The ClI
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 | 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 Il marine
boring explorations contained in this FEIR. Four Phase Il 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 Il 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 Il borings aso 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 aso designed to provide a sediment physical property database for this and subsequent
State-wide CAD cell design and construction feasibility assessments.

Site Marine Borings

Area Phase I October 2002 Total
Borings

Cl NBH -9, 10and 11 3

PIN NBH - 8 1

The geophysical program used data from the four additional Phase Il 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-anayzed. 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-
agueous 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 Reaults

The Phase Il 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 afresh to
dlightly 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 Glacia 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 Glacia 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 Glacia Till stratum, dependent
upon the defined Till limits.

For the Phase Il geophysical program profiles generated from the data indicated that the bedrock
character in both areas of interest isirregular, 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 Cl 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 NGVDZ29), 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 Cl 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 ClI area is minus 52-foot (NGVD29) (See Figure 3-5). The “highest” bedrock
surface elevation noted in the PIN areais 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 areais 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 11 geotechnical program determined that both the Cl 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 Cl and PIN. The
estimated capacity for UDM is approximately 150,000 cubic yards (cy) at Cl and approximately
2,050,000 cy at PIN.

The CI site is an area of uniformly shalow sediment depth. As a result, even a small project
CAD cell would take up alarge surface areamaking a small project CAD cedll quite largein plan-
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area. This configuration resultsin arelatively 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 aternative CAD
cells Cl and PIN that are evaluated for the preferred aternative in this FEIR. Upland and aguatic
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 arefined cleanup approach for the upper
and lower Harbor. The new information eliminates a 17-acre CDF and replaces this shoreline
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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 Préiminary Cad Cell Configuration And Construction Planning

The DEIR provided the basis for conceptua engineering for CAD cells a the preferred
aternatives Cl 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 aternative, in whole or part, is not suitable, the FEIR will provide the
same level of information on any aternative 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 Cl 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 areview 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 dlightly 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 materialsin NBH CAD cellsis to adequately
isolate the UDM from the environment (Palermo, et a., 1998). A three-foot CAD cell cap was
introduced as conceptua 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 PANY NJ, 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 Cedlls

After investigating the potentia storage volume within the Cl areg, it is apparent that the shallow
bedrock and genera location of the proposed cells may severely limit the potential capacity in
this area.  Volumes were calculated assuming three cells in the Cl area. All three CAD célls
were designed to accommodate approximately 50,000 cubic yards of material. Figure 3-2 shows
the cell configuration.

In addition, the proposed ClI 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 Cl area. Table
3-2 below summarizes the calcul ations for the Cl area.
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New Bedford/Fairhaven Confined Aquatic Disposal Cell
Feasibility Study .
Estimated Sediment Engineering Properties

SPT Value' Avg. Stratum Afterberg Limits® Organic Grain Size Components (%)* Unit Weight (1bAt*)° Unified Effective Stress Parameters’ Recommended
_ Stratum Navg Neor | Thickness {Ft.) W, LL PL pi Content (%)] siit/Clay Sand Gravel Yeotml Toowvant Yare Classification® c & Celt Side Slope {Vert:Hor)®
{Popes Island North
: Organic Sit {O) WOR WOR 17 84 73 28 44 5.6 B2 37 1 110 485 GE OH,GL G [ 26° 1:3
 {Peat (P) ' WOR WOR 4 206 253 160 a3 457 g4 3 0 95 31 25 P, OL o . 26° 1:3
SwW,

- tInterbedded Glacial Drift (1} 20 18 49 Granular - Non Plastic NA® 17 68 15 126 62 100 SM. 8P, ML .0 - 30° 1:3

Glacial Till {T) 40 30 ! Granular - Non to Low Plasticity NA 1I7 43 40 135 71 120 SM, GC, GM 0 3g° 1:3
-1Channel Inner _ _
i {Organic Sik (O) WOR | WOR 5 69 | 54 | 28 | 28 4 59 33 8 110 45 66 OH, OL 0 26° 1+3

Interbedded Glacial Drift {1} 10 16 16 Granular - Nen Plastic NA 14 = €6 20 124 g0 g7 SW. SM, SP o 30° 1:3
| Glacial Til T 60 €0 8 Granular - Non to Low Plasticity NA 14 51 35 135 71 120 SM, 8P 0 38° 1:3

i Nyg = Bverage siratum Standard Penetration Test ($PT) value per ASTM D 1586, N, = average stratum SPT value cosrected for overburden pressure.
2Wn = average natural sample water content per ASTM D 2216 - 88; average Atterberg Limits: LL, PL and PI = Liquid Limit, Plastic Limit and Plesticity
Index per ASTM D 4318 - 98 (Method A). i

! 3 Average Organic Content % per ASTM D 2974-87 (Method B & ClL
4 Stratum differentiation into average grain size components: Fines, Sand and Gravel are as per the Unified Classification System. The Inferbedded Glacial Dritt

: and Glacial Tiil strata contain occasional boulder sized materals. Refer to tem 6 below.
- 7 Estimated stratum average unit weight: total, bouyant and dry. )

® Unified Sofl Classification System per ASTM D 2487-90.
7 Estimated average effective stress sediment parameters: ¢ = cohesion, ¢ = friction angle, based upon 8PT and grain size correlation and regional expetience.

¥ Recommended CAD Cell side slope for prefiminary design, assumed short term single season dredgefbackfill exposure.

® NA = Not available, no organics present. -
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Table 3-2. Volume Calculation summary for the Channel Inner Area CAD configuration shown

in Figure 3-7.
Average Average
Bedrock | Bathymetric Sediment Available Total Dredged Total Storage
Cell Elevation Elevation Thickness Dredge Depth Volume 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 —Aver age 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 Montgj V5.16 minimum
curvature model of the bedrock surfaces within each of the proposed CAD cells. A
mathematica 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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HARBOR BOTTOM

‘ MAINTENANCE DREDGING CONTINGENCY (FOR OVER 5
, AVERAGE ORGANIC SILTS DREDGING)
5 LAYER THICKNESS -
'\ CLEAN CAP 4
VOLUME AVAILABLE 5
FOR STORAGE
26°
27 18 AVERAGE THICKNESS OF
INTERBEDDED: SILTS, CONTAMINATED TOP 4' FROM CELL FOOTPRINT 4
SANDS AND GRAVELS
| SEDIMENT "BUFFER" LAYER 10’
AVERAGE GLACIAL TILL
6’ LAYER THICKNESS
AVERAGE MODELED
AVERAGE BEDROCK BEDROCK DEPTH

DEPTH FROM BORING LOGS

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 Cdlls

Two Stratigraphic Cross Sections were extracted from a profile cut through the CI area proposed
CAD cells 1 and 2 (C-C%) (Figure 3-8) and proposed CAD cell 3 (D-D?) (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 aso
extrapolated to the profile centerline to depict the types and thickness of geology encountered.

3.3.1.3 Popes Island Area CAD Cedlls 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. Thereis 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, acap of four (4) feet of suitable material will be placed on top,
for acell 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 cdll, 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.

3-8 NEW BEDFORD/FAIRHAVEN HARBOR DMMP FEIR



Orevwivg File: NOAPRAIP CTSAGRALGLO LGSR APE X ENGINIERING B =Dy Preanninlan o wingab L SZES 8- TV BARICFE QR ey Flatted: Sep 10,3000 30 10m By: Fllavey

ELEVATION MEAN SEA LEVEL DATUM (MSL)

BORING

PROJECTION
TYPICAL
NBH-11 NBH-7 NBH-9 NBH-6
C C’
o 4]
-0 =10
TYPICAL
STRATA
—20 —-20
ORGANIC MUDUNE | @
RROFI ¢
i\sm /- ROFILE C~C
—30 _ -30
R SRy Fh
40 CAD CELL [ “
- OWITS _ @./’/\.\/‘; S h
TYPICAL) 1 / A s N
I%EPE TN
L
INFERRED
-se N D BEGROOK -0
SILT, ISAND, GRAVEL — SURFACH @
A PR R S ”% PROFILE §—C"
_so . LD o PR (WTHIN FEDERAL 6o
AT SN W—— (L o NAVIGATION CHANNEL)
GLACIAL TILL ?ULDER’ ’
-70 -70
GRANITE
BEDROCK
-80 -80
-90 -30
—-100 =100
O+G0 2+0G 4+00 B8+00 8+Q0 10400 1Z2+0C 14400 i6+00 15+00 20+Q0 . 22+09
NBH-§  PHASE I PROJECT BORING LOCATIONS 1. FOR PROFILE ORIENTATION REFER TO FIGURE S.
& PROFILE STATIONING IN FEET » NFERRED STRATA. LTS
N8H-11 PHASE II PROJECT BORING LOCATIONS FROM BORING INFORMATION.
CHANNEL INNER 5. SCALE: HORIZONTAL
. 0 200 400 600
: : SCALE: 17=200 FEET
"
o VERTICAL
0 20 40 60
SCALE: 1"=20 FEET

ELEVATION MEAN SEA LEVEL DATUM (MSL)

{ Planners ‘&
CZM

Lry)
a
c > 8
ey =
=8 o
G} b=}
ggn?é%
- ol
2 & 3
S84
‘e "g”n:.
:..8 2
—— o Bl
== 28
cn% mog
S & %
=< a8

d

CHANNEL INNER
SUBSURFACE PROFILE C-C’

NEW BEDFORD/FAIRHAVEN HARBOR DMMP FEIR
FIGURE 3-8.

PROJECT WD.: 15454

CESIGNED B ———

ORAWN BY;  —~—

CHK'D BY:

DATE: 06/02/03

SCALE: AS NUTED

PAGE 3~3q




ELEVATION MEAN SEA LEVEL DATUM (MSL)

Ao il B8 PROTETSE VL, GEDILSINASER FHGINEERRS %~ IS Prwtrlasion leawin =il Fuo SIZUS 037 GG CTCE0N WD Flottel: Sgp 15,2007 2:G30m Ly Weleeny

BORING
PROJECTION E
TYPICAL N
NBH-5 NBH-4 NBH-10 ‘o
§
> =
D D & 3
I 2] J g s
S [k} v%
TYPICAL e e 2B _S2E |
STRATA =g
—10 -0 =B 8%
O3 &2
o 2%
RGANIC .‘é"g ‘g'gn
ORGANICT—— . B = £3
-20 ST T HNUDLNE | @ 2 WE 8
PROFILE B-D EE Eé

[
o OROIP

)
o
=z
s
5
—
<
o
—
!
= |
1]
_1
-50 AT ’__% S:J E
ACIAL TIIL SRR »n W
_—— Z H
: R T - | - o g
e GRANITE prOPOSED " = -3
BEDROCK CAQ CELL ~ = |
LTS 5 o % a
~70 — = 3
- < £ |Zo
> o |=
L m | W
— el
-80 -80 W) 4 i =
g |Z W
X |20
. <
-%0 a0 - T o
- 1
< O
—100 -100 I o =L
0+00 2+00 £+00 6+00 8400 10+00 12+00 14+00 16+00 18+Q0 20400 o s L
S oL
NOTES: E.‘. E )
1. FOR PROFILE ORIENTATION REFER TO FIGURE 5. g g g
PROFILE STATIONING N FEET 5. INFERRED STRATA LIMITS O = wn
FROM BORING INFORMATION g
CHANNEL INNER 3. SCALE; HORIZONTAL i
SUBSURFACE PROFILE D-D' : 2
e e — A — 17}
. SCALE: 1"= 200 FEET =
‘ VERTICAL PROJECT NO.: 16454
BESIGHED BY; ===
0 20 40 .60 e s
e e —. cHc Be
. 2/03
SCALE: 1"=20" FEET S

PAGE 3-8




SECTION 3.0- ADDITIONAL SITE-SPECIFIC

AQUATIC RESOURCE INFORMATION

Table 3-3. Volume Calculation Summary for the PIN area CAD configuration shown in Figure

3-10.
Average Average
Bedrock Bathymetric Sediment Available Total Dredged | Total Storage
Cell Elevation Elevation Thickness Dredge Depth Volume 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)

HARBOR BOTTOM

17' AVERAGE ORGANIC SILT
LAYER THICKNESS

19 AVERAGE THICKNESS OF
INTERBEDDED SILT,
SANDS AND GRAVELS

5 AVERAGE GLACIAL TILL
l LAYER THICKNESS

AVERAGE BEDROCK DEPTH
FROM BORING LOGS

CLEAN CAP

VOLUME AVAILABLE
FOR STORAGE

CONTAIMINATED TOP 4' FROM

CELL FOOTPRINT

GLACIAL TILL "BUFFER"
LAYER

o

AVERAGE MODELED
BEDROCK DEPTH

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-AY(Figure 3-11) and CAD Cell 1 (B-BY) (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 al 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 alarge area. The
ongoing and likely increased presence of navigation, maneuvering and anchorage activities
overlying the CI site further complicate this area’ s devel opment.

3.3.2.2 Pope's Island North

The PIN CAD cell areais 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 cel
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 maor project (such as a USACE
maintenance project) or several additional smaller projects. The PIN CAD resource will be
designated as a CAD areato 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 isimportant 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 cellsin 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 fina 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.) Generaly, 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 aternative 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.

34  Underwater Archaeological Surveys

An initia 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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341 Goal

The purposes of the survey are to: 1) determine the presence or absence of submerged cultural
resources potentialy 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 cultura and
geophysical data of potentially significant cultura 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 atonnage 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 archeologica 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: Cl and PIN. The geophysical was comprised of site-specific
geophysical surveys that covered Cl 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 potentia 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.

3.43 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.). Anintegrated 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 col or-coded maps and target
anomaly lists for the geophysical anomalies.

344 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. Severa 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 sedimentsin 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.

351 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 aternative 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 chemica 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 a8 AMRO Environmental Laboratories Corporation, located in
Merrimack, NH.

3.5.2.2 Grain Sizeand TOC

The sediment grain-size and TOC samples were taken in Cl 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 Cl 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  Cell Depth

L ocation As Ba Cd Cr Cu Pb Ni Se Ag Zn Hg
NBH-

201-1-

SED Cl 015 35 67 39 280 560 180 33 <14 45 390 1
NBH-

201-2- 15

SED Cl 33 37 70 57 270 670 240 30 <14 2 450 1.7
NBH-

201-3-

SED CIl 335 92 37 092 18 170 46 74 <092 26 3.7 0.077
NBH-

202-1-

SED Cl 02 35 67 39 280 560 180 33 <14 45 390 1
NBH-

202-2-

SED Cl 24 37 70 57 270 670 240 30 <14 2 450 1.7
NBH-

202-3- 4-

SED Cl 625 92 37 092 18 170 46 74 <092 26 3.7 0.077
NBH-

203-1-

SED Cl 017 29 50 35 260 460 200 27 1.8 5.7 360 0.9
NBH-

203-2- 1.7-

SED Cl 34 22 29 <0.97 36 150 84 12 1 065 140 06
NBH-

203-3-

SED Cl 345 48 23 <068 43 11 63 17 048 <019 13 0.058
NBH-

204-1-

SED PIN 0-15 6.7 43 <077 19 50 24 3 055 <21 33 0.17
NBH-

204-2- 1.5

SED PIN 22 6 27 <07 45 47 39 24 <07 <2 84  <0.056
NBH-

204-3- 2.2-

SED PIN 4.6 11 26 <073 87 56 4 8 2.1 <2 20 <0.061
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Table 3-4. Preliminary Sediment Analytical Results (PPM)

Sample
Location

Cdll

Depth

As

Ba

Cd

Cr

Cu

Pb

Ni

Ag

Zn

Hg

NBH-
205-1-
SED
NBH-
205-2-
SED
NBH-
205-3-
SED
NBH-
205-4-
SED

PIN

PIN

PIN

PIN

0-2

2-4'

28

25

15

17

49

16

9.8

9.4

<12

<1

<0.91

<0.88

52

23

17

16

290

9.7

6.4

6.2

140

7.7

5.3

4.8

18

12

9.2

8.8

0.76

<1

<0.91

<0.88

0.79

<2.8

<25

<25

180

35

27

32

0.62

<0.083

<0.070

<0.069

NBH-
206-1-
SED
NBH-
206-2-
SED
NBH-
206-3-
SED
NBH-
206-4-
SED

PIN

PIN

PIN

PIN

0-2

2-4'

35

25

29

28

65

18

17

15

0.84

<11

<11

<1

250

27

28

26

610

19

8

250

17

8.1

1.2

32

14

15

14

14

0.64

0.52

0.69

2.3

<31

<3.2

<2.8

290

47

43

]

0.043

<0.091

<0.083

Category
One
Category
Two
Category
Three

<10

10-
20
>20

<5

5-10

>10

<100

100-
300
>300

<200

200-
400
>400

<100

100-
200
>200

<50

50-
100
>100

<200

200-
400
>400

<0.5

0.5
15
>1.5

Notes:

Categories for Chemical Constituents in Dredge Material as presented in 314 CMR 9.07
presented here for reference purposes only.
Y ellow 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 cédll 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 Cl area. Varieties of PAHs and
PCB congeners were identified in NBH-202-3-SED. Endrin and endosulfan |1 (pesticides) were
detected in the sediment sample NBH-202-3-SED at concentrations of 22 pg/kg and 27 pg/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 afine sandy clay silt.

Table 3-5. Confirmatory Sediment Sample Analytical Results

L aboratory Method NBH-202-3-SED NBH-206-3-SED
PAHs by EPA Method | Naphthalene 79 BQL
8270 Ho/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
Organochlorine Pesticides | Endrin 22 BQL
by EPA SW8081A ug/kg
Endosulfan 11 27
Dioxins BQL BQL
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Table 3-5. Confirmatory Sediment Sample Analytical Results

L aboratory Method NBH-202-3-SED NBH-206-3-SED
PCB Congeners BZ#28 39 BZ#66 4.2
Hg/kg Ha/kg
BZ#49 400
BZ#52 710
BZ#66 600
BZ#381 310
BZ#87 310
BZ#101 270
BZ#105 130
BZ#118 250
BZ#123 250
BZ#128 9
BZ#138 320
BZ#153 210
BZ#156 42
BZ#170 34
BZ#180 37
Total Solids 63.3% 52.6%
Total Organic Carbon 158 mg/kg 191 mg/kg
Grainsize Analysis Gravel 1.4% | Gravel 0.0%
Sand 40.4 Sand 7.8
Coarse 1.1 Coarse 0.0
Medium 1.7 Medium 1.7
Fine 31.6 Fine 6.1
Silt 39.5 Silt 54.4
Clay 18.7 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.

100%

90% -~

80% -

70% A

60% -

50% +—

40% +——

30% -+

20% -~

0% : : : . .

NBH-201-  NBH-202- NBH-203- NBH-214- NBH-215- NBH-216- NBH-217- NBH-218- NBH-218- NBH-218-
MAC MAC MAC MAC MAC MAC MAC MAC (A) MAC (B) MAC (C)

Station
mGravel mSand O Silt OClay

Figure 3-16. Sediment composition at Popes Island North from grab samples
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354 Grain Sizeand 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 aso 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.). Vauesfor 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).

355 Summary

3.5.5.1 Chemistry

One representative surficial sediment sample from each preferred aternative CAD cell site areas
was analyzed in detail for physical and chemical character. From the approximately 90-acre Cl
CAD cdll 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
Cl CAD cell siteisin 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 areais 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 areawide surficia sediment
investigation of this FEIR, afour-foot sediment layer was identified as unsuitable for unconfined
aguatic 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 Sizeand 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 I dentification

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 Cl 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 headth 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, a0.04 m? Ted Y oung 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 Y oung Modified Van Veen Grab for this study in
New Bedford Harbor.
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3.6.3 Reaults

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 Cl 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
Cl 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, dightly 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 (X3=0.03, p<0.05, df=1; X?=0.06, p<0.05, df=1, respectively). A similar trend was
observed when the results from the Cl proposed CAD cell samples were compared with
corresponding Segment 2 station data. The average evenness and diversity were slightly higher
at the Cl CAD cell sites but not significantly different (X?=0.09, p<0.05, df=1; X?=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,
PAHSs, 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 cdl 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 | 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 | 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
anayzing 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 cdll 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 Cl
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 aternative CAD cell sites between the two preferred alternative CAD cell sites, Cl and
PIN (NAI, 1999). Within the NAI study, Station NT-4 was located in the ClI CAD cell areato the
east of the New Bedford docks. Results of sampling at this location represented the fisheries
resources of the Cl 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 ¥z 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 Reaults

3.7.3.1 Channd 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.
Y QY 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 (MARMARP)
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 Y QY fish less than 45 mm, whichis
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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 isimportant to note since it is amanaged 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 al 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 thistime.

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 a., 1992)

Bay anchovy, were captured in August and September. The catch of this species was composed
primarily of YOY lessthan 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 Channd 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 Cl 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 10" and 21%,
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
|aboratory on October 22, 2002.
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Table 3-6. Surface Water Parameters

L ocation
Parameter NBH-208- NBH-209-W ater NBH-210-
Water Water
UTM Coordinates 816,092 mE 816,420 mE 816, 041 mE
2,693,135 2,691,507 mN 2,696,149 mN
mN
Depth in meters 6 3 9 6 3 3 15
pH 5.62 5.78 5.90 5.91 5.92 6.11 6.05

Conductivity in|423 42.2 42,5 42.3 42.3 37.0 42.0
puS/cm

Turbidity in NTU -10 -4.7 -7.7 -5.4 -6.0 -10 -4.5

Dissolved Oxygen | 6.13 6.17 6.32 6.28 6.29 6.68 6.37
in mg/L

Temperaturein°C | 13.77 | 13.76 | 13.75 13.76 |13.81 | 1384 |13.89

Salinity (%) 2.7 2.7 2.7 2.7 2.7 25 2.7
Total Dissolved | 26 26 26 26 26 23 26
Solidsin g/L

Oxidation 101 96 89 85 84 -120 54
Reduction Potential

inmvV

Notes: | Depthin metersis Depth below Water Surface
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3.8.3 Resultsof Surface Water Study

PAHSs, 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 ug/L, 4.7 pg/L, 2.3 ug/L, and 53 ug/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 Cl and PIN were observed to be free from
floating, suspended and settleable solids. Excessive solids typically cause aestheticaly
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.

3.84 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 goa 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.

NEW BEDFORD/FAIRHAVEN HARBOR DMMP FEIR 3-35



SECTION 3.0- ADDITIONAL SITE-SPECIFIC
AQUATIC RESOURCE INFORMATION

3.8.6 Description of Water Quality Thresholds Study

The thresholds study was conducted for the proposed Cl 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 aguatic 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.

3.8.7.2TIE

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 ). 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 Cl 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.

39.1 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 dtation, 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 (BFHY DRO) 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
unigue in that grid cells can be aigned 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 SurfaceWind Stress

Two wind data sets from New Bedford Municipa 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.

3.95 Reaults

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 generaly 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 speedst 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./1-95 Bridge, the lower portion of the Inner Harbor where the dredging and
disposal operations are planned.
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Figure 3-20. Time series stack plot of observed wind, elevation and vel ocity 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 dlightly
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 ssimulated current showed the surface currents were aways 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 dlightly 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 | Calm wind

either SWSor NWW (<3.0ml/s)
Winter 45.5% 8.4%
Spring 354 111
Summer 50.9 13.8
Autumn 35.3 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.

Winter
== Spring

= Summer

==Autumn

Figure 3-21. Probability of wind direction of the four seasons.

Table 3.8. Circulation scenarios based on tide and wind conditions.

Circulation Tide Range Wind

Scenario

1 Neap (0.7 m [2.3 ft]) | Cam

2 Mean (1.0 m [3.3ft]) cam

3 Spring (1.4 m [4.6 ft]) | cam

4 Neap (0.7 m [23 ft]) | SWS 82 m/s
5 Mean (1.0 m [33 ft]) | SWS 82 m/s
6 Spring (1.4 m [46 ft]) | SWS 82 m/s
7 Neap (0.7 m [23 ft]) | NWW 82 m/s
8 Mean (1.0 m [3.3ft]) NWW 82 m/s
9 Spring (1.4 m [4.6ft]) 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 Scenario Channel Inner Popes Island North
Tide Wind Speed (cm/s) Speed (cm/s)
Neap Cam 2.1 1.4

Mean Cam 3.0 1.9

Spring Cam 4.3 2.6

Neap SWS @ 82 m/s|51 9.6

Mean SWS @ 82 m/s|6.0 9.3

Spring SWS @ 82 m/s|7.1 94

Neap NWW @ 82 m/s| 13.6 6.5

Mean NWW @ 82 m/s|14.6 7.0

Spring NWW @ 8.2 m/s 15.7 7.5

3.99 Summary

New Bedford Inner Harbor is morphologically complex due to two contractions at the
Coggeshall St. and 1-95 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 m*/s (19.1 ft*/s) (Abdelrhman and Dettmann, 1995). This discharge
istoo small to play arolein 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 Cl 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 dip to the south of State Pier, the fairways leading thereto and a portion of the federd
navigational and maintenance channel immediately northwest of the proposed ClI CAD cell area
(Apex, 2002).

The largest cruise ship ever to dock in the Harbor, 611 feet long by 79 feet wide, the Rega
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 aternative 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 Cl area and south of the PIN
CAD cell area (Commercia 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 ClI CAD site area and south
west of the proposed aternative PIN CAD cell area.
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40 SELECTION OF THE PREFERRED ALTERNATIVE CAD CELL SITE

This section of the Harbor DMMP FEIR presents the process used to name the selected preferred
aternative 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 cel 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
federa 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 regiona 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 aternatives, 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 Federa 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 goa of the Section 404(b)(1)
guidelines is to provide a framework for arriving a 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 aternatives 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 logisticsin light of overall project purposes.”

4.1 Analysis of CAD Cell Preferred Alternatives, Channd 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 evauation 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 | and I1. 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 atiered
process. The result of this process was the identification of arange of practicable and reasonable
disposal site aternatives. 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 abasisin federa or state law. For example, locating a disposal sitein
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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Figure 4-1. New Bedford/Fairhaven DMMP Preferred Alternative Screening Process
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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 Cl 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 aternative sites with respect to the discretionary screening
criteria are discussed bel ow.

4.1.2.1 Discretionary Criteria

Character of Bedrock Profile - Bedrock surface irregularities like precipice formations present
restrictions to UDM CAD cel disposal capacities by displacing the volume of the void.
Fractured bedrock surfaces may give an illusive depth to bedrock interpretation, thus providing
CAD cdll design engineers with unreliable information for potential CAD cell depth design. Data
from the four additional Phase Il 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 11
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 Cl 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 Cl area célls, 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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Table4-1. Summary of site-specific stratigraphic layers average thickness

Organic Inter-bedded Silts, Sands, Glacia  [Total Depth to
Silts Gravels Till Bedrock

Cl |51t 16 ft. 6 ft. 27 ft.

PIN (17 ft. 49 ft. 5 ft. 711t.

Sediment Stratigraphy - Physical characteristics of the full depth of submarine soils to bedrock,
iscritical to the CAD cell side slope design. It isimportant 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 Cl 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 Cl 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 anayzed in detall 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 sSites 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 Cl 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.

NEW BEDFORD/FAIRHAVEN HARBOR DMMP FEIR 4-5



SECTION 4.0-SELECTION OF THE PREFERRED ALTERNATIVE SITE

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 physica
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 isimportant 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 alarge 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 incrementa 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 Cl 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 areafootprint. 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 devel opment.

The PIN CAD cdl 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 sequentia 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 volumesin Preferred Alternative CAD sites.

Site |Moderate CAD Cell Size |Parent Material |Level of Effort

Cl +50,000cy +179,300cy 3.51

PIN +50,000cy +80,405cy 1.6
(differences) +98,895¢cy 191

Physical Area of Impact - The amount of sea floor in acres that would be directly affected by
disposal activities was estimated. The Cl 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 alows 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 Cl and 80 acres for PIN. Within those areas the footprint of the
conceptual CAD cells at the CI siteis approximately 20 acres; and 35 acres at the PIN site.

Historic/Archeological Sites - The two sites specifically were evaluated for potentia 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 archaeologica site
could be prohibited, a detailed analysis was prepared for this FEIR. No significant historic or
archaeological siteswere identified at either the ClI or PIN areas.

Water Depths - The existing depths of the disposal sites were obtained from bathymetric
surveys or NOAA charts. Fina depths after construction or fill were estimated from this
available existing depth data. The PIN Cad Cell arealiesin shallow water, generally less than 20
feet, which requires a somewhat more complex approach to development than the Cl 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
aternative 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 Pl 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 areawould 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 Cl site showed a regular response to the tides. Flow to the
south during the ebb tide appeared dlightly 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
aternative, 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
Cl CAD cdl area occupies a high vessdl 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 commercia and industrial vessel traffic of the Harbor. Harbor developments will
increase vessal traffic over the CI CAD cell area. In contrast the PIN CAD cdll areaisin 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 potentia logistical problems that might be
encountered in use or construction of the proposed site. As described above, the Cl 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 Permitsand Licenses- Applicable State and federal permits and licenses and
their applicability to the Cl 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 Federa 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

Surface conditions, presence of precipice

Find CAD cell capacity , rule out CAD cell

D formations construction impediments

Depth of Sediment to Bedrock Sediment depths for engineering
D Sediment depth

Sediment Stratigraphy Stratigraphy Soil properties for engineering
D

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

312CMR 2.0-2.15

D - Non-designated sites

Type of site, presence, significance of features

Protect site integrity

Water Depth
D

Depth  relative environmental  and

navigational use

to

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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Table4-3: 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

M aximize long-term containment confidence

A-18. Navigation/Anchorage
D

Amount, type, draft

Avoid, minimize, mitigate adverse impacts

A-19. Site Accessibility
Route
Distance

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

Logistics

D

Minimize disruptions
Maximize efficiency
Reduce risks of Re-handling

Jurisdictional Considerations

State Jurisdictions

A-20.

D

MEPA FEIR Certificate Ste
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
Federa 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

Species abundance, density, diversity, and
evenness, recolonization potential

Avoid, minimize, mitigate adverse impacts

- Shellfish beds Habitat type, quality, heterogeneity, recovery
potential, time of year issues
- Nursery and Spawning | Amount, type, benefits, impacts, recovery
Potential potential, distance, time of year issues
- Finfish abundance, benefits, impacts, recovery
potential, time of year issues
Economic Factors
A-23. Commercial and | Amount, type, quality Avoid or minimize loss and long-term impacts
Recreational Fisheries
D
A-24. Water-dependent | Amount, type, quality M aximize retention of opportunities
Recreation
D

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.
Thresholds
D

Water Quality

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

Vaues and site-specific usesin port plan

Maximize consistency with near-term to long-
term port plans

A-29. Harbor Use

Recent harbor use developments

Allow safest, Most environmentaly 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 Cl and PIN sites are generally chemicaly,
physically, and biologically similar; impacts and recovery can be expected to be similar for both
sites. Both the Cl and PIN sites will directly impact shellfish, and while required mitigation will
replicate the resource lost at either site, the Cl site will effect a potential DMF shellfish relay
area. The Cl 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, persona
communication, 2002).

Habitat

Area of Impact- The CI site covers approximately 90 acres overall; the PIN site approximately
80 acres overal. Within these general CAD site areas, the footprint of the specific conceptual
Cad cellsin Cl is approximately 20 acresand 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 Cl and PIN CAD cell sites will only temporarily impact the
benthic communities. From this evidence presented in the FEIR, it is expected that CAD cdllsin
the Cl and PIN areas, similar to BHNIP cell surfaces, will be recolonized equaly 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 resourcesin the Cl CAD cell areaare likely
to include a valuable number of cherrystone quahogs aong 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 Cl as having .58 ppm PCBs., well under the 2.00 ppm. tolerance
set by the U. S. Food and Drug Administration and Department of Heath (DMF, 1999).
Shellfish within CI would likely have commercial and ecological vaue. 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 - Cl showed evidence of nursery habitat for severa
commercialy 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 Cl 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
aternative. Seasonal windows should be implemented to limit impacts on spawning and juvenile
recruitment.

Commercial and Recreational Fisheries - Areas that are not fished, commercialy or
recreationally, are preferred over those that are actively fished. Both areas of the preferred
aternatives 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 eCl and PIN sites can be
managed to meet tDEP water quality thresholds (See Section 5.0).

Mitigation Potential - Commercialy and ecologically important shellfish occupying the CAD
development areas of the Cl area would likely be relayed to a depuration center. This would
entail employment of aforce 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 alowable 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 dlip to the south of State Pier, the fairways leading thereto and a portion of the federd
navigational and maintenance channel immediately northwest of the proposed ClI 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 navigationa 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 commercia fishing vessels and frozen fish freighters associated with the Atlantic
herring industry frequent a shore fish processing location north of the CI CAD cell areain New
Bedford. Increased deep-draft fishing vessal traffic associated with this fish processing plant
would face the obstruction posed by dredging operationsin the CI CAD cell area.

Due to the location within the navigation channel, development of the CI site will require
redirection of vessdl 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 aternative 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 cellsin a specific areain the context of an EIR is best
estimated within arange 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 Cl 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 aternatives (GLDD, persona communication, 2003) (Burnham
Associates, personal communication, 2003). Increased handling of dredged parent materia will
step up cost of ClI CAD cell area projects to the high end of the estimated cost range shown
below in Table 4-4. Development of moderate size CAD cellsin the eastern PIN areawill likely
assume a multiple-step sequentia approach where in-channel type CAD cdl(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 aternatives

Range $35 - $55
Cl $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 Cl site:

» Greatest Capacity

*  Maximum management flexibility

* Lessimpactsto 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

* Lessimpact to habitat and resources per unit disposed

The PIN site appears to contain better winter flounder habitat.
The PIN siteis 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
Cl, physical area of impact in the PIN CAD cell footprint is lower compared to the CI
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CAD dite. 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.
Therelatively 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 Cl. PIN average modeled bedrock depth was a
full 26 feet lower than the Cl 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 Cl 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
aternative 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 asaprerequisite 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 vessdl traffic — Since the PIN
CAD cdl 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 federa channel of the Harbor.
The ClI aea 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 materia in the Cl 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 shalower PIN area outside Harbor channel areas is not subject to deep draft
commercia/industrial traffic. Capping material in the PIN areais much less likely to be
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disturbed than that of the ClI 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 cellsin the PIN arearapidly
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 materia 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 Cl. In ClI 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 dightly
higher than the high capacity approach though either option is estimated to be below the
cost per cy at Cl.

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 aternatives. 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 CYsUDM | Acredcy

Habitat disposal disposal
Cl 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.
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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 m® (2,000 yd?), 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 (1.67x10° m? [41 ac]). The largest area coverage (1.2x10° m? [30 ac]) of the
2.2% elutriate concentration occurred for a release during calm conditions while the smallest
coverage (1.0x10* m? [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 (L ST).

Date
Site 230ct | 1Nov | 7Nov | 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
acutevaluesarelisted to theright).

Station (NBH-) EPA Criteria
Class |Analyte 201|202  [204 [205 [206  [207 Chronic |Acute
MET |Aluminum 161 B2320 577 346 216 853 87 750
MET |Antimony 3.,50 U3.50 U350 U350 U350 U580 B
MET |Arsenic 5.20 B8 3.80 B24 13 5.10 B|36 69
MET |Cadmium 0.30 U045 B030 U030 U030 U030 U9.3 43
MET |Chromium 4.60 U35 4.60 U4.60 U4.60 UI10 50 1100
MET |Copper 7.10 B98 400 B11 B7.10 B39 3.1 4.8
MET |Iron 214 2630 587 218 212 995
MET |Lead 1.10 U13 1.10 UL.10 UL.10 UIL.10 U|8.1 220
MET |Manganese 2,50 U250 U27 2,50 U250 U250 U
MET [Mercury
MET |Nickel 14 U114 U14 U1l4 U4 Ul4 U|8.2 74
MET |[Silver 140 U140 U140 U140 U140 U140 U|0.1 1.9
MET |Zinc 6.90 U40 6.90 U690 U6.90 UI16 B|81 90
PAH |Benzo(b)fluoranthene 0.02 J 0.14 0.02 7J 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 172 23 034 088 122 569 0.03 10
Units: pg/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 Cdll 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).

Table5-3. SSFATE sediment size classes.

Class Size (micron) Description

1 0 — 7 micron clay

2 8-35 fine silt

3 36-74 medium fine silt
4 75-130 fine sand

5 >130 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 (1* 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 M ean/Calm wind Spring/Calm wind

5-6 NEW BEDFORD/FAIRHAVEN HARBOR DMMP FEIR



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

mygiL

510

10 - 20
20 - 40
40 -60
60 - 80
80 - 100
100 - 200

200 - 400 C_1
@ 400 -goo N

Q 800 >

(0000

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

Neap/SWSwind  Mean/SWSwind ~ Spring/SWSwind
Figure5.1. 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|sland CAD Céll

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 m’/hr (280 yd3/hr) and the scow capacity of 1,530 m’ (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.

Table5.4. Thevertical distribution of water bor ne sediment mass.

Per cent of water Per cent of
column sediment mass

90 (near surface) | 1

70 2

50 4

30 8

10 (near bottom) | 85

5.25 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.

Table5.5. Representative sediment size classdistribution.

Class | Description Distribution %
1 Clay 20.1
2 Fine silt 17.7
3 Medium fine silt | 17.7
4 Fine sand 20.1
5 Coarse sand 24.5

NEW BEDFORD/FAIRHAVEN HARBOR DMMP FEIR 5-9



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

Depths
(meters)

[ ] 12
23
3-r4
] 45
| ERE
B->7
7-r8
6-»9
4->10
10-3>11
11->12

Sedime
Sample
Station

\!

/ '

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

5.2.6 Mode Resultsfor 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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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 m’ (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 m® (2,000 yd*).
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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 yd°)
Composition of Contaminated | 90
dredged material (%) material
Types of dredging Contaminated | Continuous
operation for material
Dredging equipment Contaminated | Environmental bucket
Dredging used for material
Bucket capacity Environmental | 5.4 m’ (7 cy)
bucket
Dredging rate (min/grab) 1.5
Duration of dredging operation (day) 6
Number of concurrent dredging One
operations
Time of dredge operations 1 June 2003 ~ 1 January
2004
Loss rate during dredging operation 1.5%
Disposal Site Location Popes Island North
Number of scows 2
Scow Capacity (cy) 1,530 m’ (2,000 cy)
Dimension of scow 3 m (10 ft) wide x 76 m (250
Disposal ft) long
Type of scow Split-hull
Duration of disposal operation (sec) 5
Typical cycle from barge loading to | 12
disposal (hour)

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 m® (2,000 yd*) 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 Reease 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 m’ (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 m® (1,841,000 cy) of
sediment. Cells 2 through 6 are similar in size and each can hold approximately 39,000 m’
(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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5.35 Other Moddel 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 M, 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 pg/L. The coverages at the PCB chronic level (0.03 pg/L) are 1% 10°
m” (southeast corner release) and 1.2x10° m? (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 ug/L, 0.44 ng/L and 0.35 pg/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 0.03pug/L chronic concentration with wind is 0.3x10° m?, 1.9x10°> m?,
and 3.3x10° m* with southeast, center and northwest releases, respectively. The concentrations
for areas equivalent to the CAD site area are 0.015 pg/L for a southeast release, 0.035 ug/L for a
center release and 0.08 pg/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 (1.67x10°> m?) is a black horizontal line and the U. S. EPA WQ chronic value for PCB (0.03
ug/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 (1.67x10° m?) a black horizontal line and the U. S. EPA WQ chronic value for
PCB (0.03 pg/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, 1.2x10° m?®. The smallest coverage for the protective dilution level
occurred for a southeast release during northwesterly winds, 1.0x10* m?.

54 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
M, tidal cycle. Each release volume of dredged material was assumed to be 1,530 m’ (2,000

yd?).

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 M, tidal cycle. Each release volume of dredged material was
assumed to be 1,530 m® (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 (1.67x10° m? [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 (1.2x10° m?
[30 ac]) of the 2.2% elutriate concentration occurred for a release during calm conditions while
the smallest coverage (1.0x10* m? [2.5 ac]) occurred for a release during northwesterly winds.
Other sediments with lower elutriate concentrations, and presumably lower toxicity, would affect
smaller areas.

NEW BEDFORD/FAIRHAVEN HARBOR DMMP FEIR 521



SECTION 6.0-COMPLIANCE WITH REGULATORY
STANDARDS AND REQUIREMENTS



SECTION 6.0-COMPLIANCE WITH REGULATORY STANDARDS

6.0 COMPLIANCE WITH REGULATORY STANDARDSAND REQUIREMENTS

This section includes a description of the primary regulations associated with the implementation
of the preferred aternative agquatic disposal sites. Compliance with state and federal standards
and regulations for aguatic disposal are discussed as they relate to the preferred aternatives. 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 Compliancewith State Standar ds/Regulations
6.1.1 Wetlands Protection Act and Regulations (310 CMR 10.00)

The preferred aternative 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 Digposal - 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 aternative 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 rolein
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 aternative site will be exposed to smaller current
velocities and less potential sediment resuspension forces than sites at shallower depths. Coarser
grained cohesive material aso 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.
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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 istypical 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 aternative 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 functionsin
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 atering the
bottom topography so as to increase storm damage or erosion of coastal beaches, banks, dunes,
of marshes. They must, among other things, aso 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 aterations 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 aresas.

6-2 NEW BEDFORD/FAIRHAVEN HARBOR DMMP FEIR



SECTION 6.0-COMPLIANCE WITH REGULATORY STANDARDS

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 areato commercia 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,
dterationsin 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 devel oped 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 mgor 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 aguatic 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 aternative 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 alowed 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 arestricted 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
aternative 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 subagueous 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 aternative 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
Commonwedlth, 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 aternative 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 disposa of UDM from the dredging
projects in Harbor supports the stated goals of the Harbor Plan to encourage identified

6-4 NEW BEDFORD/FAIRHAVEN HARBOR DMMP FEIR



SECTION 6.0-COMPLIANCE WITH REGULATORY STANDARDS

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 subagueous 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 dternative 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 sdite 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
aternative 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 aternative 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.

Operationa 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 aguatic preferred aternative disposal site in New Bedford/Fairhaven
Harbor will be consistent with the Water Quality Policies. Disposal of UDM at a subagueous
siteis 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, especialy 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 riversin 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 aguatic disposal site
in New Bedford/Fairhaven Harbor are not located in Outstanding Resource Waters, as the water
guality classification of the Inner Harbor is Class SB, due to the presence of combined sewer
overflows and is arestricted 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,

* bereasonably safe from flood and erosion related damage, and

* not promote growth and development in hazard-prone or buffer areas, especialy in
Velocity zones and ACECs, and

* not be used on Coastal Barrier Resource Units for new or substantial reconstruction of
structures in amanner inconsistent with the Coastal Barrier Resource/lmprovement 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 coasta 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
dightly 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 aternative 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 functionsin the area.

6.1.4.5 Port and Harbor |nfrastructure

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 magjority 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 aternative 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
Commonweal th.

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 environmentaly 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 ateration 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,
aterationsin relief elevation, sediment grain size or changesin water quality. Implementation of
the preferred CAD cell aternative will require mitigation for impacts to LCS (to be devel oped
with regul atory agencies).
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6.1.4.9 Growth M anagement

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 aternative 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/Standar ds - 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 materialsinto 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 genera discussion of the guidelines.
Compliance with more specific requirements is discussed below.

6.2.1.1 Subpart B - Compliance with the Guidelines

(&) The discharge shall not be permitted if there is a practicable alternative which would have
less adverse impact on the aguatic ecosystem, so long as the aternative does not have other
significant adverse environmental consegquences.

The Alternatives Analysis in Section 4.0 of this FEIR establishes that the preferred aternative 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
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site is more than 60 miles, via sea, from the closest point of the nearest marine sanctuary,
Stellwagen Bank, and will have no effect onit.

(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 isin 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 disposa 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 aguatic larvae brought in by currents. The dredged materia 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 Specia Aquatic Sites

Sanctuaries and refuges. The preferred aternative PIN CAD | siteis not in the vicinity of any
designated sanctuaries or refuges.
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Wetlands. The preferred aternative 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 al 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 aternative 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 subagueous disposal site, this project will have no effect on municipal and private water
supplies. The preferred alternative PIN CAD siteis 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 disposa 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 aress,
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 al 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 chemica 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 physicochemica 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 materialsinto the surrounding aguatic 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 Riversand 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 water s 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 al 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 environmenta
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
approva 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 agenciesis 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 aswell asthe 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 aternative 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 aternative. 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, Cl and PIN (Maguire,
2002). Avoidance, minimization, and mitigation relative to these preferred aternatives were
discussed specifically with regard to shellfish, finfish (DEIR, Appendix F), operations and
management. Limitation of impacts by implementation of physical, biological, chemica 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 aform 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 aternative will be
determined by the specific dredging program developed by New Bedford and Fairhaven.
This approach alows 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
areidentified by water quality monitoring.
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* Instalation 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.

* Ananadysis 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 I mpacted 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.
(NALI, 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 specificaly 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
sampl e 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 (YQY) 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. Thisis
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 aternative 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 surficia 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 al 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 10°C, 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. Y oung 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 aso collected within New Bedford Harbor during the NAI study.
American edl (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, seasona occurrence and presence confirmed by
the Normandeau trawl survey within New Bedford Harbor.

Species Life Seasonal Occurrence Presence Confirmed in New Bedford
Stages Harbor
American el Al November (NAI, 1999) Lower Reach of Inner Harbor (NAI,
1999)
Alewife A Upstream: April - early May Captured in Outer Harbor in September
Downstream: Fall (Howes and (NAI, 1999)
Goehringer, 1996)
Rainbow smelt | A, J February through April. Outer Harbor and Lower Reach of Inner
Harbor (NAI, 1999)
Blueback Al mid-May (Howes and Goehringer, | Reported in NAI (1999) comp. list of
herring 1996) 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 Al 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 DM F 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 a 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 aso 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 arearanged 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 persona communication, 2003). The American oyster (Crassostrea virginica), also
filter feeding sedentary bivalve mollusks, were collected for toxicity anaysis from the area west
of Marsh Idand 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 cdll(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. Loca 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 aproject. 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 - Popesisland North CAD Cell Area

Potential environmental impacts associated with selection of the preferred aternative 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 Sedimentsand 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 | 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 sitesin 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 materia transport analysis for this FEIR showed that for any
environmental condition, area coverage for a concentration of 2.2% of the elutriate level was
aways smaller than the PIN-CAD area (1.67x10° m?® [41 ac]). The largest area coverage
(1.2x10° m? [30 ac]) of the 2.2% elutriate concentration occurred for a release during calm
conditions while the smallest coverage (1.0x10* m? [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 find
cap will also minimize sediment resuspension at the preferred alternative site.

9.1.2 Benthos

Benthic resources include marine epifauna and infauna 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. a., 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. Additionaly, 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
aternative PIN CAD cell areais sub-tidal, therefore, no coastal wetlands exist there. The siteis,
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 aternative 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 waterfow! will aso 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 areato 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 areain New Bedford/Fairhaven Harbor channels will be
scheduled to avoid conflicts with commercia and recreational vessel movements, avoiding
temporary impacts to existing navigation and shipping. Therefore, there will be no permanent
impacts to existing commercia or recreationa 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 cdll development is consistent with the stated goals of the Harbor Plan. The Harbor Plan
also encourages the coordination with the DMMP to devel op 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 alocal 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, NOy).

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 avery 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 materia 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 aternative 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 materia 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 al UDM disposa 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.

NEW BEDFORD/FAIRHAVEN HARBOR DMMP FEIR 9-7



SECTION 10.0 -RESPONSE TO COMMENTS



SECTION 10.0 - RESPONSE TO COMMENTS

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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SECRETARY

June 14, 2002

CERTIFICATE OF THE SECRETARY OF ENVIRONMENTAIL AFFAIRS
' ON THE
DRAFT ENVIRONMENTAL IMPACT REPORT

PROJECT NAME Dredged Material Management Plan
PROJECT MUNICIPALITY 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 Envirommental 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. The DEIR deals with the disposal of dredged material and
not with dredging itself. Individual dredging projects within
the harbor must undergo their own environmental review.

o
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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 the
next 10 years to maintain the DPA as a viable working port.

The DEIR has provided a detailed and thorough analysis of a
large variety of alternative disposal and de-watering sites 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. Based
on the level of detail of information provided in the DEIR, the
selection of this method of disposal and these CAD sites i1s
reasonable on both environmental and economic grounds.

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

e Additional geotechnical borings

e Macrobenthic sampling and identification

Current measurements and water column chemistzry

e Dredging and disposal event modeling and hydrodynamic
analyses

5.¢ Underwater archaeological surveys

6.® Physical and chemical analyses  of surgical sediments

Powd P
.

.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 DEIR 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

BD/rf
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10.1 Certificate of the Secretary of Environmental Affairson 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
aternatives 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 Il 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 aternative Cl and PIN CAD
Site areasis 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 aternative Cl 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 Cl and PIN CAD
Site areasis 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 Cl and PIN
CAD site areasis 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 aternative Cl and PIN
CAD site areasis 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 Cl and
PIN CAD site areasis 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 aternative CAD cell site, Section 4.0, presents the
objective analysis of both proposed preferred alternatives, Cl 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.- Thisgroup (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.
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COMMONWEALTH OF MASSACHUSETTS
EXECUTIVE,OFFICE OF ENVIRONMENTAL AFFAIRS

DEPARTMENT OF ENVIRONMENTAL PROTECTION
ONE WINTER STREET, BOSTON, MA 02108 617-292-5500

aEREED

JANE M. SWIFT . p URAND
Governor ﬁé%g:g_ 2%%2 BOB gecretary
} LAUREN A. LISS
%%% % Commissioner
June 7, 2002
Jay Wickersham, Director Re: EOEA # 11669
MEPA Unit DEIR, Dredged Material Management Plan

Executive Office of Environmental Affairs New Bedford and Fairhaven Harbor

251 Causeway Street — 9 Floor
Boston, MA  02114-2150

_Attention: Richard Foster

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 # 11669) and this correspondence includes DEP’s: consohdated "

comments.

Introductory and Backeround 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 calling our ADA Coordinator at (617) 574-6872.

DEP on the World Wide Web: hitp:/iwww.mass.gov/dep
ﬁ Printed on Recycled Paper
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General Comments

¢y 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.

)] 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.

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

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

1.°

2. » Macrobenthic sarﬁpling and identification
+ 3. e Current-meter measurements and basic water column chemistry

Dredging and disposal event modeling and hydrodynamic analysis

5. e Underwater archaeological surveys

6. ¢ Physical and chemical analysis of surficial sediment

7. 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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(D) DEP agrees with the DEIR detetmination that upland reuse/disposal of UDM is neither
feasible nor cost-effective and we concur with the DEIR recommendation that this option no longer

needs to be considered.

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

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 DEIR states that additional detailed site-specific information is required to fully assess

' 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
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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. 3) DERP staff have reviewed Section 9.1.3, Water Quality Standards of the DEIR and have the
following comments:

a) 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 not
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

b) 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.

C. Site Permittability

1. (D 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.

o (2)  DEP would like to indicate that the Water Quality Certification is the key DEP permitting
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
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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 (617) 292-5698 if you have any questions regarding this
correspondence.

Very truly yours,

., Vi
/ & f
) [/g;“ éf &;fw

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 i
U.S. Fish and Wildlife Service
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SECTION 10.0 - RESPONSE TO COMMENTS

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 Il 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 aternative Cl and PIN CAD
Site areasis 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 aternative Cl 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 Cl and PIN CAD
Site areasis 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 aternative Cl and PIN
CAD site areasis 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 aternative Cl and PIN
CAD site areasis 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 Cl and
PIN CAD site areasis presented in Section 3.5.

Comment: A 7. — the Final EIR will need to include more detailed discussion of Long-Term
Management Srategies.

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: Detailled 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 aternative PIN CAD is presented
in Section 3.8.

Comment: B 3 b. —...afinal 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 aternative 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. —f 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 eventsfor the preferred alternative PIN CAD site. Thisinformation
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 disposa 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)

Malkoski, Vincent (FWE)

From:

Sent: Friday, June 14, 2002 8:31 AM

To: "Foster, Dick (ENV)

Cc: Babb-Brott, Deerin (ENV)

Subject: EOEA #11669, New Bedford DMMP DEIR
Hi Dick

Thank you for your patience. We agree conceptually with the location of the
preferred alternatives - north of Pope's Island and the inner harbor area
from the south terminal pier to the vicinity of Coal Packet Pier. Although
there will be a loss of shellfish no matter where the material goes, these
sites represent the least damaging alternative. Replacement of the lost
shellfish through mitigation (propagation) can be dealt with project by
project. One of our Shellfish-biologists, Dave Whittaker, already works very
closely with the City's Shellfish Officer and can assist with development of

a good propagation plan.

The remaining issues that need to be worked out are more of an operational
nature. As these cells are designed for multiple disposal events, we need to
define the schedule for their use to minimize impacts from resuspension of
dredged material. Best management practices for dredging and confinement of
dredging to traditional time-of-year windows should help to address these

issues.

Vin Malkoski

Senior Marine Fisheries Biologist / Diving Safety Offlcer -
MA Division of Marine Fisheries

Southeast Marine Fisheries Station

50A Portside Drive

Pocasset, MA 02558
508.563.1779, x 119 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 areais 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 atool for regulators to consider for specific dredging projects. This dredging
windows tool is adjustable.
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I Introduction

The two proposed CAD Cell sites are located within New Bedford Harbor, north of the
New Bedford Hurricane Barrier, approximately ‘2-mile apart. The Popes Island North
site 1s the more northerly, the Channel Inner site the more southerly. Maguire Group Inc.
developed and implemented the Project’s geotechnical work scope, which consisted of
the performance of marine borings explored to core bedrock, laboratory testing of
retrieved sediment samples, the development of typical subsurface profiles and estimated
sediment engineering properties for preliminary CAD Cell feasibility, design and
construction considerations. At the Popes Island North site, approximately 90-acres of
harbor area was investigated by both geophysical and geotechnical means, while at the
Channel Inner site, approximately 80-acres of harbor area was investigated. The
Project’s fieldwork consisted of integrated geotechnical and geophysical investigation
efforts as well as shallow Environmental Program vibra-core sampling of the surficial

organic silt stratum within both site areas.

The geophysical seismic refraction surveys were the primary investigatory tool to
develop the study area bedrock surface database for preliminary CAD Cell design lower
bound limits. The geophysical surveys preceded and guided the locating of marine
boring explorations. The marine borings were perforrned in two phases to provide hard
bedrock surface information at critical points, as defined by the geophysical survey
needs. The 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 phased boring program approach allowed for an
mitial broad based geophysical interpretive effort, followed by a subsequent more

detailed effort.

Maguire Group Inc. performed the Project’s geotechnical work scope in coordination
with several sub-consultants:

seismic refraction survey sub-consultant, Apex Environmental

s Geophysical
Incorporated of Boston, Massachusetts,

Marine boring sub-contractor: the Guild Drilling Company of East Providence,
Rhode Island,

Lindberg Marine of Fairhaven, Massachusetts supplied the boring program’s barge

and tug support equipment, as a subcontractor to Guild Drilling,
Borehole horizontal and vertical survey control sub-consultant: Tibbetts Engineering

Corporation of Taunton, Massachusetts and
Geotechnical laboratory sub-consultant: GZA GeoEnvironmental Incorporated of

Hopkinton, Massachusetts.

All geotechnical fieldwork was performed under the full time supervision of a Maguire
Group Inc. geotechnical engineer.
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11,

Geotechnical Boring Program

The geotechnical boring program consisted of eleven (11) marine borings performed in a
two-phased program. Borings were drilled at predetermined “critical” locations within
the two sites studied, Phase I and Phase II. Critical boring locations were identified by
Apex Environmental based upon the results of their seismic refraction survey analyses.
The boring locations were selected to verify maximum/minimum bedrock elevations or
located in areas of “low confidence” bedrock interpretation. The borin gs were performed

within each proposed CAD Cell site as follows:

Site | Marine Borings Total |
Area Phase I June/July 2001 Phase II October 2002 | Borings

| Popes Island North NBH — 1, 2 and 3A NBH - 8 4

| Channel Inner NBH — 4, 5,6 and 7 NBH-9, 10 and 11 7

During both phases of boring work, the Popes Island North site was completed first.
Coordination with local Coast Guard, Harbor Master and Army Corps of Engineers
personnel was continuous during the performance of the boring program. As-drilled
boring locations, as determined by mobile sub-meter global positioning equipment,
ranged between approximately 1 and 12-feet from intended locations. Ten of the eleven
borings were advanced to core between 5 and 15-feet of bedrock. The lower the
observed bedrock quality, the deeper the core sampling to confirm bedrock conditions.
Bedrock core sampling was performed utilizing NV-1I diameter, double tube, diamond
bit coring equipment advanced in generally standard five-foot long core runs. Channel
Inner boring NBH - 5, performed during the Phase I work, was the only boring
terminated prematurely at “refusal” to split spoon sampler depth due to impending ship
traffic. Due fo the consistency of Channel Inner bedrock information derived from the
borings, it was decided that re-mobilization at and core sampling of bedrock at NBH-5
was not warranted. The Popes Island North site typically exhibited the shallowest water
and the deepest sediment depths, the latter making it the favored site for CAD Cell

development from a physical conditions view point.

All marine borings were performed utilizing standard ASTM D 1586 techniques while
advanced in soil sediments and ASTM D 2113 techniques while coring bedrock. Refer to

Table 1, Boring Program General Information Summary and Table 2, Boring Program
Bedrock Information Summary for more detailed and summarized Boring Program
information. Refer to Appendix I, Popes Island North Project Boring Logs and Appendix

111, Channel Inner Project Boring Logs for the logs of all Project borings.

The Project boring programs were performed by the Guild Dnlling Company utilizing
truck-mounted drilling equipment located on a “spud” barge of approximate dimensions
115 by 50-feet. A “spud” barge refers to a barge equipped with deployable/retractable
cable actuated, vertical steel pipe anchors or “spuds”, usually two or four per barge,
located at the perimeter corners. Selective manipulation of barge spuds in coordination
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with controlled tug and/or work skiff assistance was utilized to position and stabilize the
barge on intended boring locations with repeatable accuracy. The boring rig was located
at the center, perimeter of the barge’s short side. The “business™ end of the drill rig, the
drill string, was cantilevered off of and advanced out-board of the barge as opposed to
interior “moon-pool” type boring operations. The barge and boring drill string were
positioned on intended borehole locations by radio coordinated tug and work skiff
assistance. Lindberg Marine provided the barge and tug. Guild Drilling provided the
drill nng, all boring/sampling equipment, drill crew and a steel work skiff,

Tibbetts Engineering provided horizontal and vertical survey controls for initial
equipment positioning at borehole location, as well as for the development of final “as-
drilled” boring location. Mobile sub-meter global positioning equipment was utilized to
determine initial and final borehole location. Vertical control of the boring work, water
surface and thus mudline elevation, was determined by reference to tide boards located
on piers adjacent to each of the proposed CAD Cell sites. The tide boards were
referenced to the Project’s Mean Sea Level (MSL) datum. The MSL datum is equivalent

to the National Geodetic Vertical Datum (NGVD) established in 1929.

Geotechnical Laboratory Program

The geotechnical laboratory testing was performed on representative sediment samples
obtained from the Boring Programs, Phase I and Phase II work. Project laboratory index

testing consisted of:

Fifty-eight (58) grain size analyses, differentiated into twenty-five (25) sieve and
thirty-three (33) combined sieve-hydrometer analyses per ASTM D 422,

o  Fifteen (15) natural water contents per ASTM D 2416,

Fourteen (14) Atterberg Limit determinations: liquid, plastic and plasticity index per

ASTM D 4318, and
s  Twelve (12) organic contents per ASTM D 2974,

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, as complete as
possible, for this and subsequent CAD Cell design and construction feasibility
assessments. The rational for test assignment was developed through an initial visual
sample examination. Where sediment sample “fines” (silt/clay content) were visually
estimated to be minimal, only sieve analyses were assigned. Where sample fines were
judged to exceed approximately 15 percent by weight, combined sieve and hydrometer
analyses were assigned. Fifteen percent fines is a reasonable break point to define
sediments that are considered “clean” (<15% fines) from an engineering property and
behavior viewpoint. Where samples exhibited appreciable organic component or
plasticity, typically natural moisture content, Atterberg Limit and/or organic confent
testing was assigned, dependent on the amount of sample available. Adjacent samples
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V.

judged by visual examination to be similar in composition were composited for testing
economy. Based upon the laboratory program results, sediment samples were classified
according to the Unified Soil Classification System, Group Symbol(s), per ASTM D

2487. Refer to Table 3A, Popes Island North Summary Geotechnical Laboratory Index
Testing and Table 3B, Channel Inner Summary Geotechnical Laboratory Index Testing,

for summarized sediment laboratory test results and Appendix IV, Popes Island North
Laboratory Testing Data and Appendix V, Channel Inner Laboratory Testing Data for

raw laboratory data sheets.

No bedrock core samples were tested. However, bedrock samples were visually

evaluated and described by Rock Quality Index assignment. Refer to Table 2, Boring
Program Bedrock Information and Appendixes I and III, Popes Island North and Channel
Inner Project Boring Logs, respectively, for more detailed study area bedrock

information.

Geology

From the boring information, 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,

Geologically recent marine organic deposits are typical of that seen regionally in near-
shore areas protected from wave action and tidal currents. These deposits were laid down
post-sea level rise after the retreat of the Pleistocene Age glaciers. Most of the pollutants
derived from the geologically recent industrial age of the New Bedford area tend to be
concentrated within only several feet of the existing sediment surface. This finding
correlates well with known Harbor sedimentation rates, 1-centimeter per year, and
pollutant migration behavior. The surficial organic sediment deposits are seen regionally

to be less than approximately 20-feet in thickness.

The interbedded Glacial Drift deposits that make up the bulk of the sediment stratigraphy,
include typically granular moraine and out-wash sediments laid-down in complex
stratigraphy by glacial melt streams. In near by Buzzards Bay, these deposits are

observed in excess of 100-feet in thickness.
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The bouldery Glacial Till deposits, which are seen regionally to mantle bedrock are very
dense, relatively thin, undifferentiated and the result of direct glacial ice contact

deposition.

Bedrock within the New Bedford Harbor area is typically very hard and surficially
fractured Granite with occasional quartz intrusions, as observed in the Project boring core
samples. The core samples also revealed surficial bedrock to be in a fresh to slightly
weathered condition. Bedrock was cored in ten of the eleven Project borings to depths of
between 5 and 15-feet. Based upon limited bedrock sampling, surficial Rock Mass
Quality as judged by core run RQD, was observed to be slightly higher in the Popes
Island North as opposed to the Channel Inner site area, refer to Table 2.

V. Existing Subsurface Conditions and Estimated Sediment Properties

The Popes Island North site generally exhibits water depths of 10-feet or less and
sediment thicknesses ranging between approximately 40 and 85-feet. The Channel Tnner
site generally exhibits water depths in the range of 35-feet within the Federal Navigation
Channel and 30-feet within the Federal Maneuvering and Anchorage Areas. Sediment
thicknesses in this area range only between approximately 20 and 35-feet. Refer to the
following figures, with key items highlighted, for proposed CAD Cell plan/profile
configurations, geophysical and geotechnical exploration locations, and developed

subsurface profiles:

Figure 1, Popes Jsland North and Channel Inner CAD Cell Site Location Plan:
o Limits of geophysical and geotechnical explorations.
o Proposed CAD Cell configurations.
Figure 2, Popes Island North CAD Cell Configuration, Subsurface Profile and
Exploration Location Plan:
More detailed Popes Island site information,
Geophysical survey line locations,
Project boring locations,
Deep Organic strata in boring NBH-1,
Ebasco Services Inc. 1988 boring logs, utilized by Apex Environment Inc. in their
geophysical interpretations. E.C. Jordan Co. bore logs: BW — 109 A/B, 110, 111
and 112. Refer to Appendix 11, Popes Isiand North Ebasco Boring Logs,
o Developed subsurface profile locations A-A” and B-B’.

e  Figure 3, Popes Island North Subsurface Profile A-A’;
o Inferred bedrock surface at Profile center line from geophysical interpretations,
o Projected Project boring information,
o Proposed small CAD Cell profiles, nos. 2, 3, 4, 5 and 6.

O C 00O

e  Figure 4, Popes Island North Subsurface Profile B-B’:
o Inferred bedrock surface at Profile center line from geophysical interpretations,
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o Projected Project boring information,

o Proposed large CAD Cell profile, no. 1.
Figure 5, Channel Inner CAD Cell Configuration, Subsurface Profile and

Exploration Location Plan:
o More detailed Channel Inner site information,
o Geophysical survey line locations,

o Project boring locations,
o Limits of Federal Channel, and Federal Maneuvering and Anchorage Areas,

o Developed subsurface profile locations C-C’ and D-D’.

¢ Figure 6, Channel Inner Subsurface Profile C-C’:
o Inferred bedrock surface at Profile center hine from geophysical interpretations,
o Projected Project boring information,
o Proposed small CAD Cell profiles, nos. 1 and 2.

e  Figure 7, Channel Inner Subsurface Profile D-D’:
o Inferred bedrock surface at Profile center line from geophysical interpretations,
o Projected Project boring information,
o Proposed small CAD Cell profile, no. 3.

It should be noted that Project borings are widely spaced and only general trends in
subsurface conditions are revealed, thus the integration of location specific boring with
area wide geophysical exploratory techniques. Of note is the extensive Organic Silt and
Peat deposits observed in boring NBH-1, located at the north end of the Popes Island
North site. Refer to Figure 4, Popes Island North Profile B-B’. During initial cell
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 are
problematic to dredging work. 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.

In Figure 1, the proposed CAD Cell configurations were developed jointly with Apex
Environmental Inc. Distances between CAD Cells were maintained at 100-feet for
constructability and cell stability considerations. 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 the fractured bedrock surface.

In Figure 2, borings performed for an Ebasco Services Inc. 1988 study are shown within
the Popes Island North site. The logs of these borings are contained in Appendix II.
Apex Environmental utilized these Ebasco Services as well as the Project borings as data
points in their bedrock surface interpretations. Only Project boring information is
presented in the developed Subsurface Profile Figures 3, 4, 6 and 7.
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In the Popes Island North site, accommodation for several small volume dredge projects,
+50,000 yd® each, as well as a large volume dredge project, £1,800,000 yd°, fits well with
revealed subsurface conditions. The relatively shallow sediment depths along the area’s
eastern, Fairhaven, limits favors a small project cell approach, while the deeper sediment
depths along the western bedrock valley, adjacent to Popes Island favors a large project
cell approach. If small projects were initially considered for the Popes Island North site,
the potential for a dredge material quantity generated to access the eastern, shallow cell
and shallow water depth area should be considered during the project estimate phase. In
addition, initial small project time estimates should reflect the use of smaller less efficient

but more mobile equipment.

The Channel Inner site is seen as an area of uniformly shallow sediment depth, making
even a small project cell quite large in plan-area and inefficient relative to the required
total volume of sediment handled in relation to the volume of space available for
contaminated sediment storage. The presence of Federal Navigation, Maneuvering and

Anchorage areas further complicate this area’s development.

The proposed CAD Cell configurations are based upon stable and constructible cell side
slopes. It is our considered opinion that stable and constructible cell side slopes of
1Vertical:3Horrizontal (1V:3H) are feasible and appropriate. Table 4, Estimated
Sediment Engineering Properties, summarizes our estimates of sediment engineering
properties and cell side slopes for preliminary CAD Cell design. Our Project
geotechnical evaluation is based upon a review of: boring and sediment laboratory test
data, examination of sediment samples, geophysical interpretations and our 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 forces.
In the short term, repetitive forces imposed by dredging operations, tidal current and
wave loadings as well as storm forces will tend to degrade initially stable sub-marine
slopes. In the long term, cell side slopes need to be stable enough to maintain the full
depth integrity of sequestered relatively weak contaminated organic sediments. Our
recommendation of 1V:3H CAD Cell side slopes considered the variety of sediment
types involved as well as a reasonably short-term, single season, exposure period, i.e.
cells would likely be dredged and backfilled in one season. Cell capping would probably
occur during the subsequent season to allow the contained sediments time to consolidate

and gain strength before capping.

It 1s recommended that a more detailed and area specific marine boring and sediment
laboratory testing program be implemented during any subsequent CAD Cell design,
when actual project conditions drive specific design and construction objectives. At that
time, estimates of dredge material bulking and consolidation due to anticipated dredging,
handling and placement techniques can be developed for specific project requirements.
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Figures

Figure 1, Popes Island North and Channel Inner
CAD Cell Site Locations
Figure 2, Popes Island North CAD Cell Configuration,
Subsurface Profile and Exploration Location Plan
Figure 3, Popes Island North Subsurface Profile A-A’
Figure 4, Popes Island North Subsurface Profile B-B’
Figure 5, Channel Inner Cad Cell Configuration,
Subsurface Profile and Exploration Location Plan
Figure 6, Channel Inner Subsurface Profile C-C’
Figure 7, Channel Inner Subsurface Profile D-D’
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New Bedford Harbor Confined Aquatic Disposal Cell Feasibility Study
Popes Island Summary Geotechnical Laboratory Index Testing

Table 3A
o Sample Location (Avg.)® | Stratum | Test % Fines® % Sand" % Gravel’ - Atterberg Limits’ Organic | Tot. Wt. Unified

Boring, Sampie Depth (Ft.) | Elevation (MSL) D> 1Type*|” cClay | silt | Tot. Fines Fine | Medium | Coarse | Fine | Coarse | Wn° ik | P T P Content%° | (Lb/Ft’) | Classification”
o Phase | | i i j ! |= i :
NBH-1, Mudline 00 | -6.2 I R T ] ] ; ' T - ]
NBH-1, S-1 thru S-5, C 1.01023.0 | -72t0-20.2 O |(S&H{ 26 | 68 | 94 2 12 1 1 0 473 | 11 | 41 70 88 _OH
[INBH-1, $-6 thru S-7, C 28010330 -342t0-392 | P |[S&H 14 | 86 100 0 1 &6 1 0 0 0 384 459 | 283 ! 178 | 457 PT
NBH-1, S-8 _ 350 | -41.2 P S&HI 12 | 75 | 87 8 | 5 1 0 0 | 0 27.8 46 | 33 | 7 oL
NBH-1, S-10 445 | 507 | 1S&H 2 138 | 40 [ 3 | 14 | M0 6 | 0 ! : I SM
NBH-1, 5-11 500 | 562 I s | NA® T Na 3B 27 7 13 | 7 18 | © — | T SM_
INBH-1, 5-12 550 | 612 i S NA | NA | 11 2 125 | 12 20 | 10 | | i SP-sM |
NBH-1, S-13thruS-15,C _ |60.0t0 72.0] -662t0-78.2 .8 NA | NA | 8 19 | 45 1 14 | 13 T3 _ ] i SP-SM
NBH-1, S-16 thru 8-17,C_ 177.01082.5] -83.210-887 T |s&H 3 7 12 7 15 13 | 28 . 12 21 1 1N | | SM

|' | ; L | | — _ _

—— 1 - | : | : " ; J-.. PU—
NBH-2, Mudline 00 | 7.8 L j i ; ! | ] [ |
NBH-2, §-1 thru §-3, C 1.0t010.0 | -B.810-17.8 O |ss&f 9 |3 | 45 41 1 12 T4 i [ o 56.6 46| 19 | 27 3.2 oL
NBH-2, 5-4 ] 15.0 | 228 ! S NA |7 NA I 6 | 55 | 38 1 1 0o | o J | SP-SM
NBH-2, S-5thru §-6, C 23.0t028.0] -308t0-358 | | |S&H 4 [ 58 62 38 13 10 0 | o _i | ML
INBH-2, S-7 1330 | -40.8 I ] s 1T NA T NA = "3 3 | 5 | 3 2 10 T i! ~sP
NBH-2, $-8 3.0 | -46.8 i S | NA | NA | 14 27 | 30 11 18 | 0 1 | I SM
NBH-2, §-9 40 | 518 [ S&H 1 1 70 71 25 | 1 | 1 2 | 0 | i ML
NBH-2, §-10 1 490 ] -56.8 [ S&H| 2 18 | 88 10 | 2 1T ¢ 0 o | | ML
NBH-3A, Mud)i 0.0 | 72 | 'l j ! il fl :

-3A, Mudline o . _ - l ! _ | i _ | | |
NBH-3A, 5-1thru$-3,C 1.01010.0 1 -82t0-17.2 O [S&H[ 12 | 79 o1 | 5 | 2T 1 1 0 105 98 | 3 | 63 7.6 “OH
NBH-3A, S4thruS-5,C  [17.51022.5] -247t0-297 | | S NA | NA 10 14 | 19 ' 14 23 | 20 ; |' SW-SM |
NBH-3A, S-6 27 -34.2 I | s NA | NA | 5 |22 1 3 7 16 24 1 0 __ ] ! SP
INBH-3A, -7 thru §-10,C  132.0t047.0, -392t0-542 | | 1S&H 1 | 26 | 27 |87 | 2 T BERN - I o ] SM
NBH-3A, $-11thruS-12, C |51.0t054.5! -58.210-61.7 T S&H 1 T 17 18 01 13 T 10 37 | 12 10.3 23 | 18 | 5 GC-GM
NBH-8 ME;'?e : 0.0 | 75 _ ;i — '! ! | ' II ' |I i

, Mudiine W | =f. o o | | | | X : | __ B

NBH-8, S-1 1.0 ] -85 o) S&H o 11 1 78 1T 72 1 "0 18 non-plastic 04 SM
NBH-8, UP-1 | 501070 ! -125t0-14.5 0 S&Hl 8 | 37 1 45 | 31 T 21 T 2 i 0 48 38 | 19 | 19 26 128.0 SM-OL
NBH-8, S-2 80__| 155 | 1 s NA | NA | 11 33 | 26 1 10 20 | o0 T | o SM
NBH-8, §-3 thru 5-6, C 10.01027.0) -17.510-34.5 | S | NA | NA | 6 _ 9 | 25 | 13 29 | 18 [ | 5w
NBH-8, S-8 thru §-9, C 41510495/ -490t0-670 | 1 | § NA | NA | 3 1 26 ,5 4 T 13 12 1 0 i N - sw
NBH-8, 5-10 . 535 1 810 I | s NA | NA 3 93 | 3 T 7 0 | 0 ] - SP ]
INBH-8, S-11thruS-12,C  [57.5t069.5] -65.0t0-77.0 [ S NA | NA | 5 | 15 | 24 i 18 22 T 18 o | . B SW
NBH-8, 5§14 765 -84.0 s NA T NA | 6 21 i B3 | @ 14 10 ! L SP ]
NBH-8, $15 thru 516, C 80.5t0 87.51 -88.01t0-95.0 ! S NA T NA | 9 27 7 43 T 1 10 | 0 .’ | SW

Popes Island

Summary Geotechnical Laboratory Index Testing,

Page 2 of 3
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New Bedford Harbor Confined Aquatic Disposal Cell
Feasibility Study

Foot Notes for Table 2
Boring Program Bedrock Information Summary

1. Bedrock surface elevation, Mean Sea Level (MSL) datum, from bore log.

2. Bedrock core sampling per ASTM D 2113.
3. Bedrock core sample diameter: 1.875-inch (NV-il), diameter of core bit driling in bedrock: 2.98-inch.

4. Bedrock sampling core run length, typically 5-feet unless rock core "jam" terminates core run.

5. Core run identification as indicated on bore logs.

6. Depth measured in borehole from mudline, down.

7. Elevation Datum: Mean Sea Level (MSL).

8. %Recovery: Ratio of total length of core sample recovered to the total length of core drilled,

9. % RQD, Rock Quality Designation: Summed lengths of all pieces of sound rock core recovered over
4-inches long divided by the length of core drilied, expressed in percent, used as a measure of rock
mass quality.

10. Rock Mass Quality, as judged by RQD, is as follows: excellent - 100% to 20%, good - 90% to 75%,
fair - 75% to 50%, poor - 50% to 25% and very poor - 25% to 0%.

11. Boring NBH-5 terminated at "refusal" blow count to split spoon sampler penetration due to impending
ship traffic. Bedrock assumed at refusal, eiev. -48.1 MSL. Sediment sampling per ASTM D 1586
technigues, refusal defined as 100 or more blows with with less than 6-inches of sampler penetration.

Page 1of 2
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10,

11

New Bedford Harbor
Confined Aquatic Disposal Cell Feasibility Study

Foot Notes for Tables 3A and 3B
Summary Geotechnical Laboratory Index Testing

C: composited sample, as indicated, for analyses purposes. Similar, adjacent sediment
samples were composited for economy in testing purposes.

Sample Location (Avg.):
a. Depth: Average depth of single sample or range of compasite sample in feet

below mudline at boring location.
b. Elevation: Average single sample or range of composite sample referenced to

Mean Sea Level (MSL) datum.

Stratum ID: Major sediment strata identified

a. O: Dark gray/brown, loose, ORGANIC SILT, trace fine sand, shells

(OH, OL)

b. P: Brown, loose, FIBEROUS PEAT and organic silt (Pt)
I: Interbedded granular GLACIAL DRIFT stratigraphy (ML, SM, SP, SW)
ranging from: loose to medium dense interbedded silts, sands and sand and
gravels with occasional boulder sized material.
d. T:GLACIAL TILL, Gray/brown, medium dense to very dense, FINE TO

COARSE SAND, some to and fine to coarse gravel, little to some silt, trace

boulders (SM, GC, GM).

c.

Test Type:
a. S&H: Sieve and Hydrometer Analyses per ASTM D 422-63.

b. S: Sieve Analyses, washed procedure past the no. 200 sieve
per ASTM D 422-63,

The differentiation of sample grain size components: Fines, Sand and Gravel are as per
the Unified Classification System. Refer to item 10, below.

Natural water content (Wn) per ASTM D 2216-98 of typically organic soil samples as
part of Afterberg Limit analyses.

Atterberg Limits per ASTM D 4318-98 (Method A).
Organic Content % per ASTM D 2974-87 (Method B & C).
Total Weight, tube sample total unit weight.

Unified Soil Classification System per ASTM D 2487-90.

NA: not available, sieve analysis does not distinguish between sample component silt and
clay “fines” fractions.

Page 1 of 3



New Bedford Harbor Confined Aquatic Disposal Cell Feasibility Study
Popes Island Summary Geotechnical Laboratory Index Testing

Table 3A
o Sample Location (Avg.)® | Stratum | Test % Fines® % Sand" % Gravel’ - Atterberg Limits’ Organic | Tot. Wt. Unified

Boring, Sampie Depth (Ft.) | Elevation (MSL) D> 1Type*|” cClay | silt | Tot. Fines Fine | Medium | Coarse | Fine | Coarse | Wn° ik | P T P Content%° | (Lb/Ft’) | Classification”
o Phase | | i i j ! |= i :
NBH-1, Mudline 00 | -6.2 I R T ] ] ; ' T - ]
NBH-1, S-1 thru S-5, C 1.01023.0 | -72t0-20.2 O |(S&H{ 26 | 68 | 94 2 12 1 1 0 473 | 11 | 41 70 88 _OH
[INBH-1, $-6 thru S-7, C 28010330 -342t0-392 | P |[S&H 14 | 86 100 0 1 &6 1 0 0 0 384 459 | 283 ! 178 | 457 PT
NBH-1, S-8 _ 350 | -41.2 P S&HI 12 | 75 | 87 8 | 5 1 0 0 | 0 27.8 46 | 33 | 7 oL
NBH-1, S-10 445 | 507 | 1S&H 2 138 | 40 [ 3 | 14 | M0 6 | 0 ! : I SM
NBH-1, 5-11 500 | 562 I s | NA® T Na 3B 27 7 13 | 7 18 | © — | T SM_
INBH-1, 5-12 550 | 612 i S NA | NA | 11 2 125 | 12 20 | 10 | | i SP-sM |
NBH-1, S-13thruS-15,C _ |60.0t0 72.0] -662t0-78.2 .8 NA | NA | 8 19 | 45 1 14 | 13 T3 _ ] i SP-SM
NBH-1, S-16 thru 8-17,C_ 177.01082.5] -83.210-887 T |s&H 3 7 12 7 15 13 | 28 . 12 21 1 1N | | SM

|' | ; L | | — _ _

—— 1 - | : | : " ; J-.. PU—
NBH-2, Mudline 00 | 7.8 L j i ; ! | ] [ |
NBH-2, §-1 thru §-3, C 1.0t010.0 | -B.810-17.8 O |ss&f 9 |3 | 45 41 1 12 T4 i [ o 56.6 46| 19 | 27 3.2 oL
NBH-2, 5-4 ] 15.0 | 228 ! S NA |7 NA I 6 | 55 | 38 1 1 0o | o J | SP-SM
NBH-2, S-5thru §-6, C 23.0t028.0] -308t0-358 | | |S&H 4 [ 58 62 38 13 10 0 | o _i | ML
INBH-2, S-7 1330 | -40.8 I ] s 1T NA T NA = "3 3 | 5 | 3 2 10 T i! ~sP
NBH-2, $-8 3.0 | -46.8 i S | NA | NA | 14 27 | 30 11 18 | 0 1 | I SM
NBH-2, §-9 40 | 518 [ S&H 1 1 70 71 25 | 1 | 1 2 | 0 | i ML
NBH-2, §-10 1 490 ] -56.8 [ S&H| 2 18 | 88 10 | 2 1T ¢ 0 o | | ML
NBH-3A, Mud)i 0.0 | 72 | 'l j ! il fl :

-3A, Mudline o . _ - l ! _ | i _ | | |
NBH-3A, 5-1thru$-3,C 1.01010.0 1 -82t0-17.2 O [S&H[ 12 | 79 o1 | 5 | 2T 1 1 0 105 98 | 3 | 63 7.6 “OH
NBH-3A, S4thruS-5,C  [17.51022.5] -247t0-297 | | S NA | NA 10 14 | 19 ' 14 23 | 20 ; |' SW-SM |
NBH-3A, S-6 27 -34.2 I | s NA | NA | 5 |22 1 3 7 16 24 1 0 __ ] ! SP
INBH-3A, -7 thru §-10,C  132.0t047.0, -392t0-542 | | 1S&H 1 | 26 | 27 |87 | 2 T BERN - I o ] SM
NBH-3A, $-11thruS-12, C |51.0t054.5! -58.210-61.7 T S&H 1 T 17 18 01 13 T 10 37 | 12 10.3 23 | 18 | 5 GC-GM
NBH-8 ME;'?e : 0.0 | 75 _ ;i — '! ! | ' II ' |I i

, Mudiine W | =f. o o | | | | X : | __ B

NBH-8, S-1 1.0 ] -85 o) S&H o 11 1 78 1T 72 1 "0 18 non-plastic 04 SM
NBH-8, UP-1 | 501070 ! -125t0-14.5 0 S&Hl 8 | 37 1 45 | 31 T 21 T 2 i 0 48 38 | 19 | 19 26 128.0 SM-OL
NBH-8, S-2 80__| 155 | 1 s NA | NA | 11 33 | 26 1 10 20 | o0 T | o SM
NBH-8, §-3 thru 5-6, C 10.01027.0) -17.510-34.5 | S | NA | NA | 6 _ 9 | 25 | 13 29 | 18 [ | 5w
NBH-8, S-8 thru §-9, C 41510495/ -490t0-670 | 1 | § NA | NA | 3 1 26 ,5 4 T 13 12 1 0 i N - sw
NBH-8, 5-10 . 535 1 810 I | s NA | NA 3 93 | 3 T 7 0 | 0 ] - SP ]
INBH-8, S-11thruS-12,C  [57.5t069.5] -65.0t0-77.0 [ S NA | NA | 5 | 15 | 24 i 18 22 T 18 o | . B SW
NBH-8, 5§14 765 -84.0 s NA T NA | 6 21 i B3 | @ 14 10 ! L SP ]
NBH-8, $15 thru 516, C 80.5t0 87.51 -88.01t0-95.0 ! S NA T NA | 9 27 7 43 T 1 10 | 0 .’ | SW

Popes Island

Summary Geotechnical Laboratory Index Testing,
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New Bedford Harbor Confined Aquatic Disposal Cell Feasibility Study
Channel Inner Summary Geotechnical Laboratory Index Testing

Table 3B
Sample Location (A\.fg.)2 Stratum | Test % Fines® % Sand® % Gravel® _ Atterberg L_imits’ Organic_ Tot._Wt._?_ 1l Unified
Boring, Sample Depth (Ft)| Elevation(Msl) | ID° [Type’| Clay | silt |Tot Fines| Fine | Medium | Comrse | Fine | coarse | wWn® LL PL Pi__ [ Content%’ | (Lb/Ft’) | Classification™
Phasei | _ o |' L i | | ! o
NBH-4, Mudline | 00 | 295 [ A | | o N '_ T _ o
NBH-4, S-1 thru §-2, C' 101060 | -305t0-355 | O [Ss&H| 4 | 3 | 3w | 18 | 16 7 10 | 14 64 39. . 24 | 15 41 | s8¢ _
NBH-4, -3 100 | -39.5 ) S NA® | NA T 12 58 ' 28 | 4 o 1 o ;' ' SM
NBH-4, S-4 170 | -85 | "1 7S [T NA | NA | 17 43 | 22 I 8 | s 175 7T T i _ - _SM
NBH-4, §-5thruS-6,C  [220t028.0] -51.5t0-57.5 T B NA ' NA 9 6, 24 | 11 |25 T 15 L r SP-SM
I ] . — : —_— __!'. —— | ___Ii_,,__ ll [ — _i__— I R — - I _ __il_.._—— P — R —
NBH-5, Mudline 0.0 1 2rs | T T T I I T
NBH-5, S-1thruS-2,C | 1.0to5.0 | -288t0-328 | O |S&H| 7 | 78 | "8 1M1 2 T 0 1 0 | 114 103 39 64 OH |
NBH-5, $-3 10.0 | 378 | 1 |8 NA_ NA 9 | 3 | 20 1 11 | 14 1 11 R T I SW-SM
NBH-5, S-4thru$-5,C  [150t019.5] -428t0-47.3 1 S&H 1. 16 1 17 48 | 9 T 7 13 | 5 T T SM
; z ? et R S i . | -
NBH-6. Mudline |~ 00 | 286 | T T T v — o _,r :
NBH-6, S-1 thru §-2,C 1.0t05.0 | -29.6to -33.6 O _[S&H| 5 T 80 | 65 R 14 | 0 107 | 73 | 39 T 34 6.6 oL
NBH-6, $-3 8.5 | -37.1 t__JS&H| 0 ! 4 | 4 [ i2 T34 7 16 | 3 | o | 5P
NBH-6, S-4thruS-5,C  [15.0t019.5] -43.6 to -48.7 _ bl s N T NA T 3 17 1 38 1 16 26 | 0 T o - SP-SM
NBH-6, 5-6 2351026.0] -52.2tc-54.7 T S NA T ONA |12 18 | 20 | 12 23 | 15 I ! ~ SM j
_ N S I ] |" o N ! i' N
NBH-7, Mudine _eo 287 | _ _ | o i | _ f |' _
NBH-7, 5-1 10 | 297 4 O _|S&H| 12 | s8 | 70 | 16 | 9 | 1 11 0 78.3 54 | 28 1 26 5.7 . CH
NBH-7, $-2 50 | 87 | 1 s | NA T NA | 3 4 20 | 23 | a7 T ,I GP
INBH-7, 5-3 100 | -387 ! S&H 1 1 43 | 44 32 T 8 1 a4 - T i| i SM
NBH-7, S-4 140 |+ 427 O S&H 1 1 14 15 | 57 1 18 1 & 4 1 0 ,' ! SM
NBH-7, S-5 thru 5-6, C 19.01024.01 -47.7to -52.7 ] S&H 1+ 28 ' 29 [ e | a4 1| o o T o | SM
Phase Il i L o o | i } | | i N
NBH-9, Mudline o 0.0 | -28.0 _ o P L ] I [ ] 1 ] ]
INBH-9, S-1 10 290 | O S&H| 14 | 72 | 88 9 5 T 7a 6 | 0 T T - OL-OH
INBH-9, UP-1 __] 50to7.0 | -330%-350 | O |S&H 4 133 | 37 |3 112 | 4 ) 37 32 [ 18 T 13 25 122 SM-OL
NBH-9, §-2 13.0 -41.0 T S&H| 1. 1 9 1 10 s | 17 | 10 19 | 23 3 e SM
NBH-9, 5-3 19.0 | 470 | T _[S&H| 1 14 | 4s 30 ' 14 T 8 14 | 21 : L __SM
. o | | I I I| X !
NBH-10, Mudiine 0.0 T -29.1 R - i T I | ;' | - -
NBH-10, S-1 1.0 ] 301 | O [S&H 6 | 28 135 [ 29 1 13 1 3 6 | 14 29 27 1 19 | 8 1.6 SM-OL |
NBH-10, S-2 thru $-3 501012.0 | -34.1to-41.1 S | NA | NA | 4 VT2 a0 1 s 38 10 [ ! sw
INBH-10, 54 16.0 | 45,1 T _Is&H| 27T 47 | ds 24 | 18 | 10 18 1 11 L . SM
. | e ] A I R B [ | o
NBH-11, Mudline 00 | -26.3 I S b _ I o R — S
[NBH-11, 5-1 1.0 | 27.3 0 S&Hf 4 | 81 1 55 | 30 12 | 3 0 | 0o | 58 53 | 28 | 25 3.0 OH
NBH-11, 8-2 8.0 L -32.3 [ (S&H 1 ! 4 i 5 29 1+ 54 | 8 4 | 0 L |' | SP
NBH-11, S-3 105 | -36.3 J _(S&H{ 2 | 28 ' 30 | 6 | 1 1 o | o 0 ,I L SM
INBH-11, 5-4 | 155 | _-41.8 ! S | NA | NA | 11 23 | 23 | 13 30 1 g ! L SM
NBH-11,S-5thruS-7  |185t031.0] -4481t0-57.3 ! S NA | NA | 2 I 11 7 18 ] 14 42 | 15 - i T GW
NBH-11, S-8 350 | 613 T Is&H] 1 7 19 1 20 39 1 21 g | 10 | .' _ SM

Page 3 of 3
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New Bedford Harbor Confined Aquatic Disposal Cell Feasibility Study

Estimated Sediment Engineering Properties

Table 4
SPT Valye' Avg. Stratum Atterberg Limits® Organic | Grain Size Components (%)* Unit Weight (Ib/t%)° Unified Effective Stress Parameters’ Recommended
Stratum Navg Neorr | Thickness (Ft)j W, LL PL Pl [Content(%}| Sil/Clay Sand  Gravel Yootal Yoouyant vay | Classification® c b Cell Side Slope (Vert:Hor)®

Popes Island North T

Organic Sitt (O) WOR | WOR 17 64 73 29 44 56 62 37 1 110 45 66 OH.OL 0 26° 1°3

Peat (P) WOR | WoR 4 206 253 160 93 457 94 6 0 95 31 25 P, OL 0 26° 13

SW.

interbedded Glacial Dift () 20 18 49 Granutar - Non Plastic NA® i7 68 15 126 82 100 SM, SP, ML 9 30° 13
Glacial Till {T) 40 30 5 Granular - Non to Low Plastictty NA 17 43 40 135 71 120 | SM, GC_GM 0 38° 1:3
Channel Inner

Organic Sitt {O) WOR | WOR 5 69 | 54 | 28 | 25 P 59 33 8 110 46 66 OH, OL 0 26° 1.3
Interbedded Glaciai Drift {1} 10 16 16 Granular - Non Plastic NA 14 66 20 124 60 a7 SW, SM, 8P 0 30° 1-3
Giacial Till (T) 60 80 8 Granuiar - Non to Low Plasticity NA 14 51 35 135 71 120 SM, 5P 0 38° 1:3

! N, = average stratum Standard Penetration Test (SPT) value per ASTM D 1586, N, = average stratum SPT value corrected for overburden pressure.
2Wn = average natural sample water content per ASTM D 2216 - 98; average Afterberg Limits: LL, PL and P = Liquid Limit, Plastic Limit and Plasticity

Index per ASTM D 4318 - 98 (Method A).

® Average Organic Content % per ASTM D 2974-87 (Method B & C).

4 Stratum differentiation into average grain size components: Fines, Sand and Gravel are as per the Unified Classification System. The interbedded Glacial Drift

and Glacial Till strata contain occasional boulder sized materials. Refer o item 6 below.
® Estimated stratum average unit weight: total, bouyant and dry.

® Unified Soil Classification Systemn per ASTM D 2487-80.
7 Estimated average effective stress sediment parameters: ¢ = cohesion, ¢ = friction angle, based upon SPT and grain size correlation and regional experience.

® Recommended CAD Cell side slope for preliminary design, assumed shert term single season dredge/backfilil exposure,

¥ NA = Not available, no organics present.

Page 1 of 1
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Appendix I

Popes Island North Project Boring Logs

Phase I, June/July 2001
NBH -1, 2, and 3A

Phase 11, October 2002
' NBH -8



GUILD DﬁEiL!NG CO., INC.

100 WATER STREET « EAST PRO’VIDENCE, RL

l ADDRESS _Foxborough, MA
ttocaTion New Bedford, MA

TOo Magquire Group, Inc.

| sHEET

1

OF 3

Hote No. NBH-1

;| PROU. NO.

Iod21

|surF.ELEV. 6.2 MSL

|

PROJECT NaME _Harbor Aquatic Disposal Cell
REPORT SENTTO _above [ Feasibility Study |[ CUR JOBNO. G2-011
II GROUND WATER OBSERVATIONS f CASING SAMPLER CORE BAR. DATE
| ! |
'At . after Hours | Type HW-NW  S/3 NV-IE rISfart 6/20/01
i | Size LD, 4" 3" 1-3/8" | Complete 6/27/01
II A after ___ Howrs | Hammerwt.  300# 140# BT | Boring Foreman J. Medeiros
I Ii Hammer Fall 24" 30" Dia. il Inspestor/Engr., mmmv?éﬁ@@@_&"ﬁ( -
= . I C i
| LOCATION GF BORING ]
] 1 | T Blowsper& |, T Strata | SOIL OR ROCK IDENTIFICATION ' !
| # Casing | Sample Depths !I Type | an Sampler | Maisture l Change | . . . ’I' SAMPLE J
I'Deprh ! Blows }' Erom - To of | From To | Density or |I Elay / ]' RRerir(tarljs include coigr, gmﬂatfon, typ% oﬂ soil ete, ) .
I | - I R i ce | - ock-color, type, condition, hardness, drilling time, ! : .
] | per foot | fSampiei"““p_s e i | Conaist. | Depth | ssams, sfc. ; No. | Pen” [Rec."|
2. [ o ods | | Dark Gray Organic SILT, trace shells 1124 |
JI' [ j 0020 | D Wt [ of TRods]| Jl [ D 0 I, hell NI
[T T Trr T A B A ! | I A
J !_ _____ e e !I..__ ____I____fl.____1 i' |I (_..___-J--,J
| H } T T | ] | 1 r b i
! Lo R U SR S | [ L4 ]
i i [ | ] i r i [ |
I - foeie o R o T IR r! i R j~——’
I AN S i S B B
| 5 ‘ 4 ' ‘ | : | :
P ' |‘ l f ! | P 0
A prommmees %*"-T""*"“T'"w r i s el
I S S T S I f S .
! | I 7oeo b ] owt | of | Rods i P2 1247024 ]
e [ el Rese ) ] RIS
R SO Mo | o
i | i - | | i i i i | |
Lot | ] ! ! | R —
b b
N DU MUY AN SRR S S f [
! [ | 120140 1 D ] | of | Rods | | | 3124 | 24 ]
LT o T | R
R N S N N O SO Y R oL
| ! ] | ] | |I ! | ' ! I
I ! T 1 JI ; : | — S
i i ] | H | i ¢
i L. ) S Joo_ 1ol _i____] | I R R S ;
| | ! [ | | f ! | 1
S e e o
[ I | 170190 | D | W | of | Reds | J 4 124 24 ]
i St RS BECE BEGE BEEay | R LR R
I IL_"__F --------- T—-=—T——~--+~-—~-~.—'~—“'|' i } SR SR J
i 1 ! h | 1 ] H |
i e R o st m——
] Lo L. S SEN SR SR I S B
I ; | 220240 | D | wt f of "1 Rods | | I (5 124724 |
e R N )
R ) SERRT SRR SRR ' SRR R
[ 251 I ( | i' ! | U S B
e oememeee e e e e A B e
A T --------- J Y N — | | f— —————— G-
A S 270290 [ D [ WL | of ;Reds | - | 8 [2a] 18]
I | 1T | | | I j Jl 28.0 | Dark Brown PEAT, iittle si N
—————————————— R s A s it . R e il Il
e I s e s N e
30+ | ' : ] R—— — ]
] { ! J ! i i J I 3 ! f
B EEEEE R TR ————v'———-+~-——-{ I e At ek
| | ! | | | { i i | i
! Lo o_ ]1 _________ i e i - I -
j | " 520340 D | Wt | of iRodsj ! | BAEERE
I R e TR, e ] S j— — ~ 3
[ SR SO [ I | | 1]
I | 340-350 ] o | 3 a4 ] a ! r 34.0 | Gray SILT and fine Sand, trace dark brown peat g 24112
3T T | i’ 5 | | i S B
A AR SR T . SN
[ | ; I | [ P
J— ————— L, ___..+___-'____ - [ ———J|~—»{
] L I I 1 ! I ] | : ! | |
e e e T e I S e
I j———-—-T—«'38.—5-4075——ﬁ~-D~—T--8——-=49~1-‘JQ - 385 i'GrayﬁneSANDandSiﬂ j——9—~_!r—24—1’—-1-';
| [ 1 | | I J | ! J_._I__v]'
GROUND SURFACE TO USED ____ _CASING:  THEN i
Sample Type f Proportions Used | 140 b, Wit x 30" fall on 2" Q.D. Sampler r SUMMARY:
I D=Drive C=Cared W=Washed _ trace " Oto 10% f Cohesionless  Density Cohesive  Consistency Earth Boring _87.5" ]
| UP~Fbred Piston UT=Sheiby Tube ttle 10 1o 20% ]| 0-10 Loose 0-4 Soft | Rock Coring 15"
TP=Test Pit A=Auger 3y 10-30 Med. Dense 4-8 M./Stiff i
SOMme 20t025% | ] Samples 17 !
OE = Open End Rod : | and a5t 50% | 30-50 Dense 8-185 Stiff i """Tl
| | 50+ Verv Dense  15-30 VSt | HoLe no.  NBH-1 |

i

* 300# hammer



lstEET 2 OF 3

GUILD DRILLING CO., INC, |
|

100 WATER STREET e EAST PROVIDENCE Rl
HoLe no. NEBH-1

|

TO _Maguire Group, Inc. | ADDRESS _Foxborough, MA e
PrROJECT NamE _Harbor Aquatic Disposal Cell  ILocation New Bedford, MA / PRCOJ. NO. _[éf{;zi

REPORT SENTTO _above / Feasibility Study ioue JosNO. 02-011 | SURF. ELEv, ~6,2' MSL.

| D imcs | ’ I Blows per 6" T Strata | SOIL OR ROCK IDENTIFICATION I - -
']De i (';:Iasmg /Sample Depths.} Type | on Sampier I| Maisture | | Change | fl SAMPLE

o] Blowe | rom o | o [ Fom Twe Deratyor| (SO | R nude oo gradtn oot |

; ‘! per foof{' JSampiel otg"” &77 1278 | Consist, | Deoty | “ _ P mearne. ote g ﬁo_ fPen"_l'Rec."lj

Ir'_ [ ,' f ] ! Jl s 1[' Jf 'Gray fine SAND and Silt ] i | i

| b e e LR L RS T ! e

e s s e I

I { - ! I | | I l ] i

e oy ey ey B B T

f p----- i- 435455 -l-p.l_s5_ 1 4 1.5/ i A , L0 do2a 112y

[ sl T I! | | P | 44.0| Gray fine to medium SAND, some sit, frace fine i ! i !

fr I | ' | T T |J | gravel & coarse sand .’ ! _J]

I DS A B S B 0y iy I o

|" I_____l _________ ____'____|____;____1}' | ‘ i L !'"_]-

| [J: | |T I I I j ( |‘ i ?

______________ S S S S | — S DU

[ 50;_ | 490510 | D | 4 | | 8 | |I 490}' Gray fine ta coarse SAND and fine to medium 11248 ]

‘.’ ! ] ] ! . 7] [I | Gravei, itte sit L Lo ]

r _____ TT T T - -~ -- - - i~ -~ -~ ~T7/7=7=v 0 e e e e e H

A T R J | R

o f et

: y ) i | I | | [ do__

r | ! | i Pl

|J 54.DJ| Dark Gray & Brown coarse fo fine SAND and fineta | 12 _i_é_“?“‘!b-{{

| | medium Gravel, littte siit (Odor Noted) ! , [

o I

J [ I,_._.__j!___._i';..._.l'

! i |

.l i - [T

IJ 59.0 | Graylsh Brown medium to coarse SAND, some fine | 13 [24 | 18

fI | graved, fittle sit . I| i _(

i Y

| SR M D

.f | .

I [""-"1"'4.

I

/' I 14 ; 24 8 |

S

L R

| Lo

! | | | T

| T

L L]

|J | | ! i

| |I | T i -

! ' A SR DU

i T157 24 1748 |

| (2R

[ | Lo doay

| [ i I i J

| ]

| | ) I I [

J" 750, T "}

|! | Yellow Brown & Gray silty fine to coarse SAND and 5_36 f[ 24J 12 ]

i II sravel J‘ T ,' Jf

L RN

I' ’ S o]

| | -

[ ' (8C' fo 81' - Boulder) [ i —! I

I [ S |

| [ ) |

| S B .

J | " some weathered rock [ 76 _j'_ 4

| | o

I s40] R

| N S

(' | | _i

R R

CASING:  THEN ' _ '
SUMMARY:

T
|

140 b, Wit x 30" fail on 2" 0.D. Sampler

' GROUND SURFAGE TO_
. Sampie Type ; Proportions Used |
| D=Drive C=Cored W=Washed I trace Oto 10% [I Cohesionless  Densily Cohesive  Consistercy [ Earth goring 87.5" ¢
I UP=Fixed Pigton UT=Shelby Tube | jpiie 10to20% |- 010 Loose g-4 Soft 30 +Hard I Rock Coring 15"
TP=Test Pit A=Auger [ some 0to35% | 10-30 Med. Dense - 4-8 M./Stiff Samples 17
OF = Open End Rod — 35 to 50% 30-50 Dense 815 stift J P
I 50+ Vry Dense 15-30 V-Sitf f HOLEND. NBH-1

I * 300# hammer



GUILD DRILLING CO., INC.
100 WATER STREET » EAST PROVIDENCE, R.I.

l appRESS  Foxborough, MA

To Maguire Group. Inc.

iLocaTion New Bedferd, MA

j' SHEET 3
|

|
| HOLE No. _NBH-1

| PROJ. NO.
{ SURF. ELEV.

_OF 3

el
-6.2" M51

prROJECT NamE _Harbor Aguatic Dispig_avl Cell 1
REPORT SENTTO _above [/ Feasibility Study | QUR JOB NO. g2-011
[ f casing | [ Type |  Blowsper&” T T Stata | SOIL OR ROCK IDENTIFICATION I
! | 9\ Sample Depths | 7P | on Sampier SIS | rhange | . S . | SAMPLE
i Depth : Biows f Erom - To of | Frem To i Density or’ Elev/ II Remarks mtciude color, gra?]atlgn, Epr-Ei qﬁ _sortt_efc, i
."r I per foot # !Sampie || o5 J[ 512 || 12-18 | Consist. ||. Scpl}'r | Rock-color, type, cosner:;g;::[, et:r riess, drilling time, f No. | Pen® EI‘Rg ij
e e a it EECEE EEEEE EEEEE B ! T e L Cty-6G4-36 )
/ Lo RQD =0T L f j Gray GRANTTE L_uﬁ-nniéﬂz
i { | ! |
[ 904 e || |J i ; .J i N
' ;_____T[ _________ [ SURY SRR S j [' | N SR
f | R S T | l A R
I S et R A S S ] T
! ‘—~---~T'-~92,597,5_¢~c_-____T'____Jr____J | | f"cz"l"s{}“-l'wf
b @thghoz_i____;____4____}___~{ | | boefeoq50%
I’ % : |J |' JI l} [- j | f—r—f—J
S S S S | | R
[ 1_________T____I_____: ________ ] [ i____;____!___J
J_f [ 4-92.5-492‘5—1!-UC-J}"~—-T'T-—--+———-J} f ’ #Cs‘f‘gg"“m‘-’
I] ;[ ————— %RQDJ-QZ—L——-I—'——--TI——--l%--——j { l] _‘r———'f———é6~.—7-if{7a'=
500 ' ' il ' | [—'—1—|
[l s s i R s s N B I
(R SRS R S S S S B A
‘ 1] |1I lj J| |i jl l 1625 II Bottom of Boring 102.5' | ' i |
N o | o
I o o
| | J |' ] ] ( ' | [ - oy f
I i i J i I
Lo e AR
| ! N N | * .
I . | . | 1 ooy
] | | | . N
| ] | | | ' J | ! | ! [
o o S RN
i § i !
L .
! i | - ! | f I
!I ; | 1 H | |
b ! | | I i! | |' ! = ‘ !
T o | | A
| . o | | Co
| j i‘ l J [ ! | [ ! | P
b | o | Lo
| ‘ J ' |' | ' L I
i i | | | | : -[ I N
o | . | Co ]
|' | . | . | [ | i
[ ] Jl || ! [ il | [ i { | f f
i | i | i ' i
o I R | | i o]
] r l i ' | l | i J o
I | | | [ i | t | f |
f ] | { ! | | | " [
i H [ | 1 ! | i 1 i
i f | | ! ! f i i | I
| | I [ i | u‘ r | [
| | A | | | o
1. J i f | I f
| | J P | Cor b
i i i | i ] | ] '
P I T R | ]
] ; ! | ' [ | A
| j [ L o
H | | 1 H
A T R
I A ]
i l | | f !
L ] N ] A
GROUND SURFACE TO USED CASING:  THEN |
; Sample Type j  Proportions Used | 140 Ib. Wi x 30" fafl on 2 O.D. Sampler : SUMMARY:
| D=Drive C=Cored \W=Washed [ trace Do 10% | Cohesionless  Density Cohesive  Consistency 'I Eatth Boring _87.5' ['
UP=Fixed Piston UT=Shelby Tube ] litte 10 to 20% J 0-10 Loose 0-4 Soft 30 +Hard | geckcoring 15° I
TF=Test Pit A=Auger | some 2010 35% | 10-30 Med. Dense 4-8 M./Stff J Samples 17 !
OF = Open End Red J and 35 ta 50% J 20-56 Dense B-15 Siiff I '
| 50+ Verv Dense 15-30 V-Stiff {HoLENG,  NBH-1

* 300# hammer



GUILD DRILLING CO., INC.
100 WATER STREET o EAST PROVIDENCE, R

' anprRess  Fexborough, MA

[IFSHEET 1 CF 2
|

| HoLE NO. NBH-2
IPROJ, vo.  fed2] ]

|

OFE = Open End Rad

70 Maguire Group, Inc.
PROJECT NAME _Harbor Aquatic Disposal Cell | Location New Bedford, MA |
— e . ¥ ;
REPORT SENTTO _above / Feasibility Siudy fou_ﬁ jopNo. 02011 ISURF.ELEV. -7.8" MgT, _
f: GROUND WATER OBSERVATIONS r|' CASING  SAMPLER CORE BAR. |' DATE
f'l At affer ___ Hours |!| Type HW-NW S5/8 NV-JI J|| Start " 6/29/01
] | Size 1.D. 4" 3" 1-3/8™ | Complete 72181
I'I At after Hours IJ Hamrner Wt 300# _140# BIT li Bortng Foreman J, Medeiros
I| .[I Hammer Fall 24" 30" Dia. | inspector/Engr. B SibhR PG
I . i .
"[ LOCATION OF BORING J
I-'— p— T A P SOIL OR ROCK IDENTIFICATION | e |
| i PL !
| Depth| Blows |! Sample Dep_fhs [ of | mecn Sampi?_ro I' Density or Change Remarks include coler, gradation, type of soil ate. | ]
- i1, P —
[ | From-To | [ | ot Efev./ Rock-color, kype, condition, hardness, drilling fime, [~ o o
{ I per foot f jSample g BT A28 | Consst | pe seams, etc, i Na. | Pen”Rec”
i [ [ 0020 J(' D l Wt | aof | Rods | {l | Black Organic SILT, trace shels fr_1__’_ 24 :'__B_Tf
i T T """""" I B \ ] I
Lo L I S S Lo ) ] S N
b I I : 1 ! 1 | T
i r ----- .l'.-..—-..._..H...-.'.._..__..’_____J_._,....__.Ii.____.l | ’ IL_——_.____.:-..._-I
i 1 f | | P f
r . 1'——35—5.5——1—D-=%~Wt~i—-of-—4|r—Rods] g ,__z_i-_mql--za-l
5.‘| l J | J | i | ' [ |
B T T T I o
e o e
i SN L R PV (| | | J_ o
A N S DO S L L]
J PtTTT I _________ Ih‘h_’fw—__l__“_|___ . il ’ : | i
S (Y Y A _i--——-!-———’———-ﬂ
i] I [ 80110 | D | wt of | Rods | [{ | [ 32424
:r 10 i | i ! R j | 10.0 | Gray Brown fine SAND, iittle siif & medium sand ! f ! j[
e U Y [ A ! ! - R e S
i i | ] 1
e st ot -
i ! ! I I /
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Appendix 111

Channel Inner Project Boring Logs

Phase I, July 2001, NBH — 4, 5, 6 and 7
Phase II, October 2002, NBH — 9, 10 and 11



GUILD DRILLING CO., INC.
100 WATER STREET e EAST PROVIDENCE, R.l.

ADDRESs Foxborough, MA

I SHEET

1

2

OF £

| Hote No. NBH-4

|
I' PRCI. NG,

(& £2 ]

TC _Maguire Group, Inc. |
PrROJECT NamE Harbor Agquatic Disposal Cell  'Location New Bedford, MA
REPORT SENTTO _above / Feasibility Study _ |ourJoBNO. _02-011 | SURF. ELEV. -29,5" MLIW .
'," GROUND WATER OBSERVATIONS | CASING ~ SAMPLER CORE BAR. | DATE .1
|
| I !
| AL after _  Hours I| Type HW-NW  S/8 NVl ;I Start 7/3/01 . .'I
,‘ size 1.0, 4"3" 138" Complete 7/5/01 J
I At after _ Hours [Hammerwt  _300#  _140# BT ! Boring Foreman J. Medeiros i
|l I| Hammer Falt 24" 30" Dia. IE Inspector/Engr. :24"5 he P st ;l
; — h [ — ot
!
|] LOCATION OF BORING e . |
: | o : . 2
J] " casing I]'sam o T | 21;,\;93 r?j%:esr | Woisture | : r:ar:tae !| SGIL OR ROCK IDENTIFICATION rr SAMPLE ]
,'Depthl; Blows | Frg m Tf; I of From To :Densfty or | Elev?’ i RReri?arkls tnelude colglr{,‘ graf]atign, !ype;j qFf],soiIt.etc. , !
i = L | . - L - -
:] ! per foot f I'Sampielu G 672 11218 | Cansist. | Depth | ack-color, type, condi ;If‘:;.cg ness, drifling time, o ;e'Pen"l'Rec_"I!
| [ ! oo20 Ji D | Wi | of | Rods | :' ! Black Organic SILT, frace shefis i1 [2a] 8 |
P ! ! L | | Lo
1 e Sttt ittty Sl —-———+I-————4 i 1 ;—-~-~|~———I———<I
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i | P e e e e e e e — - 4 [
I I i i |: il I ! [ £.0 | Black & Gray Brown fine to coarse SAND, some silt | ! ! 1r
I [ T l”"_'“"f"h_f""i i | & gravel r"_;”_ﬂl_"]’
e REErTr e Gkl REEEL LT, ; : e
i I| + | | | I I 8.0| L ! !
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b i ! ' .' : ! ! Ml B
! | | 1 | |
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|J oo oo P T N |+“ o ] ! ,| coarse Gravel, (it sit - ; I ]
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GROUND SURFACE TO USED CASING:  THEN __ '
. Sample Type Proportions Used | 140 ib. Wt x 30° fall on 2" 0.D. Sampler SUMMARY:
.'I D-‘—‘Dri've_ C=.Cored WW=Washed frace Otc 10% | Cohesioniess  Density Cohesive  Consistency Earth Boring 30" !
| UP=Fixed Piston UT=Shelby Tube | Jitle ~ 10t020% | 010 Loose o Son . 0T jRodccoring 117 |
;!;:T(zi;f PJIEA:.ﬂE{ug:r ] same 2 fo 35% ( ;g—gg Meg. Danse 84;85 N /Stiff | Samples &
=dpen Cnd Ro and a5 ta 50% " Ense - Shiff R 1
J 50+ Verv Dense 15-30 V.Stiff iHoLE NO.  NBH-4 |

* 300# hammer




GU”_D DRILL'NG CO., INC. [SHEET 2 OF 2
100 WATER STREET e EAST PROVIDENCE, R.I. |
1o Maguire Group, Inc, il ADDRESS _Foxborough, MA — .| HoLE no. _NBHA
PROJECT NaME _Harbor Aquatic Disposal Cell |" LocaTion  New Bedford, MA {PROJ. NO. _ 2 qﬁz_{
REPORT SENTTO _above / Feas;bmty Study | OURJCEND. 02011 || SURF.ELEV. -29,5" MLLW
i i | ; i Blows per 68" . | Strata | SOIL OR ROCK IDENTIFICATION
[ | Casing | | Sample Dapths | | Type | on Sampler | Moisture | Change . . . 'r SAMPLE
| Depthi Blows } Erom-To | of | Erom To _ll Density or | Wy i RReTarka include co!grt,l gradation, t:,rpeEi oﬁ soil ele. |
‘ ; ; . . - ndition, hard illing ti y
I.' | per foot | I'SampIEJ 55 e T Consist. | Deoth II ock-cofar, type, cosﬁgalgg,etgr ness, drilling time, Iero [Pen [Rec.
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| GROUND SURFACE TO USED CASING:  THEN _ ||'
Sample Type ! Proportions Used 140 Ib. Wt x 30" fall on 2° O.D. Sampler | SUMMARY:
| D=Driye C=Cored W=Washed ' frace Oto 10% ’ Cohesionless  Densify Cohesive  Consistency | Earth Boring 30" !
| UP=Fixed .Plston UT=Sheiby Tube titfle 10t020% | 0-10 Loose G-4 Soft 30+ Hard | Rock Coring 11" !
| TP=TestPit A=Auger some  20to 35% 10-30 Med. Dense 4-8 M./Stiff I Samples 8 |
i OF = Open End Rod | and 35 to 50% 30-50 Bense 8-15 Stiff -—-—"_——'H—'_ll
| Tsor VervDense  15-30 V-BHiff i HOLE NO. NBH-4 .

J * 3004# hammer



GUILD DRILLING CO., INC. 'sheeT 1 oF 1
100 WATER STREET e EAST PROVIDENCE R.IL ] T
I| HOLE NO. _NBH-5

|

7O _Maguire Group, Inc, | ADDRESS _Foxborough, MA o
PROJECT Name _Harbor Aquatic Disposal Cell | Locamion _New Bedford, MA ' pro. NO. od-21
REPORT SENTTO _above / Feasibility Study | cur o NO. _02-011 . | SURF Etey. -27.8" MLIN

rl GROUND WATER OBSERVATIONS II CASING SAMPLER CORE BAR |! DATE

i | i

| At after Hours | Type Hw S5 | Start L 7/5/01

JI | Size LD. 4" _1-3/8” || Compiete 7/5/01

| At . after _ Hours | Hammwer Wi 300# 140# BIT ! Boring Foreman J. Medeiros

I i [ ” !

!, I! Harmmer Eall 24 30 II Inspector/Engr. 2.5 L\.grfam.a 3 L

7 ' - I

| LOCATION OF BORING IIF

IS " Blaws per 6" [ Strata R ] :

] | Casing | sampie Depthsj ype | o per 8 ] Moisture | Ch:;ge [ SOIL OR ROCK IDENTIFICATION D osanple

Depth | Blows | From-To | I From To | Density or| Eley / | J%?er';(‘la!’kls Intclude colar, gradation, type of soif ete. | |
- . h - ack-color, type, condition, hardness, drilling time, f_‘—; j‘—ft -

|I I petioot I ISample| 08 ]Ir§_12 [1218 IJ Consist. Depth I! seams, etc. o j No. [Pen ;Rec. i

i ! I o020 | ;W | of | Rods | Il | Black Organic SILT o D124 12
i B A A ! ' e s

AN SO SO SN S e S R

! : ' I ) ! | | ' i | |

! e R R S b A I Foooog

i L oo m o ) _____ i | ; i i | |I ' |I !

. R R S EREIRE

0-6. . Fo 277440

T S— [ D Wb o | Rode | s

] [ F SRR SRR VPR B I T RO A

AR I | T
S e PTTTTTT I { i A iy

I I‘L _____ ‘IL _________ T__-&+h___JI-____+____-|II iII I IL__'_L'“M-{___-!'l

' S | SRS VRN A I ! A N S

II 10 ! | 90410 4 D | 5 | 4 | 3 | |, 9.0 | Brown fine to coarse SAND, some fine fo coarse b3 ] 24 i

T 3 1 l—l—i—'_— -t

| ‘L-----l _________ I B : ! | gravel, Tittle silt I I

! | h l 1 J; ) ] 1 ."T_“-'_"i

| pe---- R R R R E R ! | A R

I L _____ o N I oo ' g [

b S SO S L ]

I ] I 140160 J{ D | 141 91 5] | ! Brown silty fine SAND, little fine gravel r 424176 ]

|15y i : I . | I' .

e e e oo . N B ———

| - T — - - J;————-i—————%————-!l-————‘i II i I_...__i'____Il___J

j [ _____ oot AR SRR DR SR | | Lo J

A OSSR SO SRS SN A L -

I 2 |I ;180203 | D | 30 |T 14 | 100/3" | | " some coarse sand & fine to medium gravel i 5 _lr_ 51 53;:

! | H | T I : ! r

I J IJ | || II Jl |I 20.3 Bottem of Boring 20.3' J.' f , !

: i |

| ! L | | ] I

ol I L SR

I 1 |

i | | | | ! | [ |

o Y R | | ool

| A | o
| ! I i [ - | | | ! | i

B o I A

i i !‘ | | j : I 'l _f | f |
| ! . I | | - | ‘ | !

b [ R A L
! i | | | | | ! ,l ! |
I ! i ' ! | ! | | ! | i

i ! i I } ) : !

r | ! I i | f A
‘[ I | | i 1 | 1 i

| { I ! II | ll | [ | |

f I | =| J ' J ! | } ! I i
I | ' ! l ' i | ! !
|: I | ! | r i ! | ! |
! | | | i | : i I

I | ! ; ! | ! !

i I ; i | i | | ; I '
| [ | ] II i ! II r [
| | A | | Lo

. . I
| ] [ Y | TR
rI I I | | ! J : | I

! | ; i

i ; | | ) r '

P I . | [' I

] | 1 ]

o [ ] . L]

i I ! I | S S

| GROUND SURFACE TO o _ UsED CASING:  THEN .

| sample Type ! Proportions Used | 140 Ib. Wt x 30" fall on 2" O.D. Sampler | SUMMARY:

! o . | -

} D-—_Dil.ve C=Cored W=Washid | trace Oto 10% | Cohesionless  Density Cohesive  Consistency . | Earth Boring _20.3

UP:I-Ixed I’Isfon UT=Shelby Tube ' linle 10 to 20% | 0-10 | oose -4 Soft 30 + Hard I Rock Coring

Tz—:rest Pit A=Auger | some 20 t0 35% | 10-30 Med. Derse 4-3 M./Stiff [' Samples 5

OFE = Open £nd Rod | and 3510 50% | 30-50 Dense 8-15 Siiff - ]
| 50+ VeryDense  15-30 V-Stiff ltoLeno. NBH-5 |

J * 300# harmmer



1 or 1

GUIL.D DRILLING CO., INC. | smEET
100 WATER STREET e EAST F’ROVIDENCE R.L |
170 Maguire Group, ine. | sbprRESs _Foxborough, MA I HoLEnO. NBH-6 6 g
PROJECT NAME _Harbor Aquatic Disposal Cell |l Location _New Bedford, MA _ | PROJNO. [GE2A |'
REPORT SENTTO _above / Feasibility Study ' ourJoB No. _02-011 :SURF. gLey. -28.6" MLLW |
= = _—
|'| GROUND WATER OBSERVATIONS | CASING  SAMPLER CORE BAR. |' DATE |
| 1 H
|
i
VAL after Hours || Type HW-NW S/8 NV | Start 7/58/01 i
;' | Size |.D. 4" 3" 1-3/8" N [' Complete 7/9/01 fl
f At after _____ Hours il Hammer Wi, 300#% 140# BIT | Boring Foreman J. Medeiros i
- I
il_ ; Hamrmer Fall 24" 30" Dia. : inspector/Engr. ?, s L"‘E""P"" & o k '
5 - i e —— iI
f LOCATIONOFBORNG _ i
I | Casing | ! fpe | Blows par 6 oistare | St | SOIL OR ROCK IDENTIFICATION ' i
I ; g | Sample Depths | ype | on Sampter I II Change | " o incl ; ol ef ] SAMPLE |
1 Depth ! Blows i From-To | of i From To I Denstty or | Elev./ | Ro%Tar formc ugec%?':g:’tjgr?haatrigﬂe;ysp ?:If:lfafumtﬁn% i—v—l T
I,' | per foot J] iSample] g8 612 1218 | Consist, II uept-h | -ealor, &P seams, elc. ¢ | No. [ Pen"|Rec, g
| ! T 0020 | D | WL | of | Rods | ! | Black Organic SILT N P 1|24 [ 11 ;'
i R T R s ’ A
[ ST R fooccdoencpd )| R
i L ? _________ i____'l____ ______l____l J ! L—'—]"-- ___,l
| | Rt R R S | | R
! | | [
_____ il e __d____t_o.a) | | | IR PO S |
| f |7 4060 | D | WL Il Rods | 3 | [ | " trace shels , 2 124,20
o j T 0] | |' D
S v U | : e e — - — =
Ii I; i | j’ If | 4_! |' &80 I| Rusty Brown coarse to fine SAND, some fine fo ' i ] ]‘
| i i i el Mt T i | medi ; S e
i | I h4| avel, tra it : | !
! Lo i _7665--4-D-i.at-}-6-1-6_] ! | medium gravel, trace ¢ !——3-[-24J,-J-JI
! l| i ! | I i | | [ | I |
[~ foomommoe R R E EEEEE | ! i S
| h ! .! | ! I ) ! i _(
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| Frmeede o Tl BT S T ! - Fi Tl e
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T e e B vt St | poob o
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s e o e
I [ 1[ ————————— '————I————T'———-+——~~1! i i -— !—*—,I-—--I---*'
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et B Tttt A R S ; o e e Aot
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[ I | L | ]
L i . : | | | N S B
GROUND SURFAGE TO USED CASING:  THEN i
. . - " . SUMMARY: |
. Sample Type | Proportions Used 140 tb. Wit x 30" falf on 2" O.D. Sampler ! = |
I D=Drive C=Cored W=VWashed _[ trace Oto 10% | Cohesionless Density Cohesive Consistency |Earth Boring 27 |
| UP=Fired Piston UT=Shelby Tube | petie 10te20% | 0-10 Loosé 0-4 Soft  30+Hard | Rockcoring 107!
TP=Test Pit A=Auger some 20 to 35% 10-30 Med. Dense 4.8 M./SHiff | 6 [
35 10 50% 30-50 Dense 815 Stiff | Samples =
15-30 V-Stiff | HoLE no. NBH-6 |

OE = Open End Red and a5+
' * 300# hammer | 50+ Very Dense



GU
100 WATER STREET & EAST PROVIDENCE,R.L
| ADDRESS _Foxborough, MA .
__iPrOLNO. _[f@F2(

iILD DRILLING CO., INC.

SHEET 1 oF 2

|
|
I
|
i

70 Maguire Group, Inc.

Harbor Aguatic Disposal Cell

New Bedford, MA

28.7' MLLW |

I tocATION

| SURF, ELEV. =2

PROJECT NAME .
REPORT SENT 70 _above / Feasibility Study | ourJoEno. 02-011 L _ _
J'__ GROUND WATER OBSERVATIONS | CASING  SAMPLER CORE BAR. | DATE |
|
| i
| _ after ___ Hours |Type HW-NW  S/S NVl | stert 7/10/01 i
| | size 10 4" 3" 1-3/8" | Complete - 7/11/01 :
| At affer ___ Hours i HMammerWit. 300# 140# BIT | Baring Foreman J. Medeiros f
jj ! Hammer Fall 24" 30" Dia. 5! Inspector/Engr. 1.5 L\_._g_cﬁ_b_gkg_k "
| — . - "
| !
| LOCATION OF BORING _ _ i |
oo Casi ll " o | Blows per 6" | Voisiure | St SOML. OR ROCK IDENTIFICATION i AL ,I
i Casing ype | L :
Dopth | Blows | SaMPle Depths | TIET o Samper | sty of | Change | gorarics inciude color, gradation, type of soi ete. | o
l] l] per foot |1 From - To iSampi e L’a”sﬁm“m Consict. || Eiev; II Rock-colar, fype, cosnﬂwg,ggrdness, driliing time, 'F—'—No .'Pen"TR 9 |'
P | | | 95 1 & 78 epi ... seams efc ¢ No jPenjRec
T I 0.020 R |_of | Rods | !  Btack Organic SILT, liitle shells 1 T2 Tlr 22 |
l r hhhhh T oo ____T _________ I____ i_“ni-‘— __—|
i | H H P | N
'[ e T‘““"*““T|"“+""J T o ['"III'"T"W
e vt e s B B o
g 1 U R DR ! [ few e d -
]' oo ! " 4os0 T JI" T2 2 T 4 fl ! | Gray fine to coarse SAND and fine fo medium | 2 34 ) 20 i
[l ] 1 H 4
| 3] j | ] ' 8 | | | Gravel, little silt, trace shells (organic) A
! boooo- | R o _. LN SO | | AR S
| .. IS D S .! f [
! i T i ! ! ! ! |I f i i l
(R Sttt Sesessnno oo s ot vt R S
i ] D B i ! ;—-_I____‘___;"
! IIL""“;T"'§5-'15.6"T"D"‘|T“"5’ IT 6 | 7 | j 9.0'1 Light Brown silty fine SAND, Iittie fine tomedium | 3 | 24 | 12_1,'
Joay I I | i INETS ! | gravet I | |
,' f----- R e RERE EEEEF ARy : IR AR
A SRR R AN SRR RN SUORS B AU
| | [ | J ! | I| L i o
|] |P """" ?L Tspdse 1TE I': 418 10 '! 13.0 | Brown fine to medium SAND, fittfe sitt & coarse sand, IL 4 J.' 24 1 8 i-
i it E R J.-————T———— ——mm s == | . - = 1"
i | ' | ! .
J ' J._ ‘I I| ! L l[ 11 i ] trace fine gravel |——-7|5"-- _~..1'___£
A S SO RN IR N . L
' | i i | : T -| | ! i ! r
e N  —
! ._J.____-l____\-..-.._'.____ I ——— - = =
|' [ 1 tso20 | D 57y j |! 18.0 | Brown fine SAND, fitfle sil [ 5] 24] 8 |
[ S R R A L ]
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AR S RO A L
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iR e T e [ B
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i ! -[ 1 ] 3 [ S o]
!’ b % --------- T‘-H-f—---l-—--%----w | i i R
[ : A . { I i 3 i - ; __L.-—ni—~||
| GROUND SURFACE TO USED CASING: THEN -
i . . o
| Sample Type | Proportions Used | 140 |b. Wi x 30" fall on 2" O.D. Sampler | _‘3’%&‘?1‘ |
.'r D=Drive C=Cored W=Washed i trace fito 10% | Cohesionfess  Density Cohesive  Consistency | Earth Boring _35 !
| UP=Fixed Piston UT=Shelby Tube | fitre 10t020% | 010 Loose 0-4 Soft  30+Hard | pook Goring 8' |
;::Tsést Pit A=Auger l[ some 20 to 25% [! ; g-gg Meg. Dense 84-85 Fu'T’.:’tSFt;ff | samples & |
= Open End Rod and 35 ta 50% = Ense -1 Stif - aa—
f | 50+ VeryDense  15-30 V-Stiff HoLE NO. NBH-7 i

| *200# hammer



2 OF 2

- GUILD DRILLING CO., INC. J' SHEET
100 WATER STREET e EAST PRCVIBENCE, RLL i
1o _Maguire Group, Inc. iADDRESS _Foxborough, MA Il HOLE NO. NBH-7
PROJECT NAME Harbor Aquatic Disposal Cell ! LocaTion _New Bedford, MA | PROJ. NO. 64z | I
REPORT 8ENTTO _above / Feasibility Study | OUrRJos NO. _02-011 I sURF. ELEV. ~28, 7 MLLW I-'
' [ cmcing | : Blows per 6 I | Strata | SOIL OR ROCK IDENTIFIGATION . !
! Casing | Sample Depths !| Type | on Sampler | Moisture | | Change r | SAMPLE |
I' Depth « Blows Erom - Ta II of [ Fromm To | Density or ] Elev/ | RRD%?—?:I;(IE ;n{:lugeczﬂgif'ﬁ grria?]aat:ggégysp% ga iﬁmrti?;% ' . :
il_ ! per foot | [SampIe; 0-6 T]‘T21—8_l| ‘-’?nSJSt | Deptth | P seams, eft. ' .g I I' No. illpe,}"!iﬁec_"li
i ! | 40.0-415 C | RQD = 07 e I Weathered GRANITE lI c21 18 | 8 |
I i R R R b L
f L-____{._44543@_+_C_II~RQDIa:-g-,g;------l 8 | I! [ica-J.-r-wJ.:-a-'
| L. o _____ S S DU DU - . _.33.3
|| Il Ii f JII | I 1{ II 43.0 |; Bottom of Boring 43 ! i "!
|I H 1 i ! .i I | i I ,I "
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I T .
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! i f I | [ | l | i '
i ! [ | , | I I t ! I |
| . | | : I | | ) | I i i
| I | ! I | ! [ I |
I .! i ! J ] _| I i
i i i I i | i I [
I ] i I ! i | | ' i
I | | ! I | S N B
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P .‘ ; I I ! o]
I rl .] I | f |I J ; ! II '
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'I J 'I I | |I II | I: | ll_,_ 'l i—!
GROUND SURFACE TG USED CASING:  THEN _ |'|
Sample Type | Proportions Used | 140 Ib. Wt x 30 fall on 2" O.D. Sampler | SUMMARY:
| o=oi ! |
D=biive C=Cored W=Washed | trace Nto 10% | Cohesionless  Density Cohesive  Caonsistency | Earth Boring _38" |
UP=Fixed Piston UT=Shelby Tube ] ittie 10ta0% | 010 Loose 0-4 Soft 30+ Hard | rockcering 8|
TP=Test Pit A=Auger some 20 fo 35% 10-30  Med. Dense 4-8 M./5tiff ' samples 6 !
OE = Open End Rod } and 285 tg 50% ] 30-50 Dense 315 Shiff I t = f
f I 50+ Verv Dense 15-30 V-Stiff THOLENO. NBH-7

I * 300# hammer



INC ,f SHEET 1 of 1

GUILD DRILLING CO.,

100 WATER STREET e EAST PROVIDEN.CE, R.L }
' |HOLE NO. _NBH-8

1o Maquire Group, Inc. ]' ADDRESS _Foxborough, MA
PROJECT NAME _Aquatic Disposal Project | LocaTion _New Bedford, MA | PROJ. NO. _ 16421
REPORT SENTTO __above | Cur JoB No. _03-100 { SURF.ELEV. -28.0°
f_ GROUND WATER OBSERVATIONS ! CASING SAMPLER CORE BAR. DATE
i |
i I .
[ At after Hours | Type HW-NW SIS NV-II | Start 10/21:/02 il
,f | Size .. 4" 3" 1-3/8" | comptete 10/22/02 |
| At after Hours | Hammer wi. 300# 140# BIT |' Boring Foreman G. Brouiilette r'
; |J Hammer Fall 24" 30" Dia. Jnspedon’Engr ? S%ﬂP/UACk’. .'
| LOCATION OF BORING On Water e _ |
' Casing [ Type Biows per 8" | Moisture J’ Strata | SOIL OR ROCK IDENTIFICATION ,I i
3 f SAMPLE
| Depth |[ Blows | Sa:tpie D:le_pths | meon amp er |Densaty or | CEE'}ang}e ,} Remark‘s include c:olrd:rt gragahgn typed oﬂ soﬁtetc [ '
 merfo rom - fo ev./ | Rock-color, type, condition, hardness, dniliing trme, | v 7 -
I ik foot ,I JI pie!T” &7 TIZE | Consist, | Depth {' seams, eic. | N, I;'Per: :Rec.”!
]!'_ ! i 0.0-2.0 ] l Wwt. | of | Rods j |J | Black Organic SILT, trace sea shells T |’. 24 124 |
R R N N L | SR
! i i |
e st et et e e A N o
R SSS SSnntnd oyt ) | T
l'l 5 r -}r i | -|r I ? / | I _i !
T T ] [} [}
R SR 2 0 TR O N i | [URTT 2% [ |
f o R I I o ! I
[ SRS . SO SO N I S PP R
; I D i____l____l____i_---J | |J DR
| i ' ! ] | ! ] o
[ [ .r. _________ .}---..J.____.L_____'___ i R e e R
; ; | | ! | ] | o
II 10 ' 1 | I II iI """_j || J ', II i
i | I S R | Lo ___!
il Sl (i + . ! 7 1
LT [ A I RN T I | | b
IJ | T 120140 | D 61 | 54 | 30 | | | Brown Gray fine to coarse SAND and Gravel, liftle silt | _% i :_z{ 1_ ,O. !
A ! ] 7297} i I f LT
A S A R R e S
| 193 i ,: | i[ i ! | | R
H E. _____ B o ———— T - == __‘.-_-..—._J' i R AR
| i i | | ; i ‘[ o ]
e e et e e N R
L N S o e e =i e -— - -
! r T 18.0200 | D J; 50 | 20 | 43 [ Il | ’_ 3 24 [0 !
T I N B A B -0 ! | | L1 ]
|2 4 | | | | ! | Voo
I oo | " ozes ¢ “(RQD= Qsl%f"l?"“]' 210 | so_‘ 53 1
I e mm e fmmm e —— - - - —f o= ——- = . - R -
P N J""w[“""'-“l“"J | Pink GRANITE L___‘;___J_“]
P I ] 177 | | R S
" FoTooT JI’_""""T""?""T"_—T“h”. P | I T
i 1 ] 1 [ 4
257 i - | | !—-—‘;—'. : |
N U I | Lo
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i | ] | | R N
R R e T ¥ hrt Tyt —_— . i 5
' | T[ 80310 | C© (Toa-ma%) | ! J/ [C5 %] 32
i [ S S R e i
i | 1
U I N ] o T
! | | T ] |" | | [| 31.0] Boftom of Boring 31° | [
i ; I i
L ’ | P .f | o]
] | ' | |' | b
f |! [ | i / I f [
|
; | | | | |
I | b | | | !
| L . | l ; |
i[ i } | i || | || ’ !
I J 1 ) ] |J ] i | I i |I
| GROUND SURFACE TO USED CASING: THEN !
f . . . " | SUMMARY: |
Sample Type i Proportions Usad r 140 Ib. Wit x 30" fall on 2" 0.0, Sampler S
D=Drive C=Cored W=Washed | trace o109 | Cohesionless  Density Cohesive  Consistency { Earth Boring 21" !
¢ UP=Fixed Piston UT=Sheiby Tubs little 10 to 20% C-10 Loose 0-4 Soﬂf 30 + Hard | Rock Coring 10" Ii
TE=Test Pit A=Auger ’ some  20to 35% 1030 Med Dense . 48 Moour Samples 3 !
= Open End Rod d a5 to 50% - anse - !
| © ! 50+ ° Vefy Dense 15-30 V-Stiff |HoLENo.  NBH-9 |

| *300# hammer



GUILD DRILLING CO.,
100 WATER STREET e EAST PROVIDENCE, R..

lsheer 1 oF 1

iNC.

‘ HOLE NO. NBH-10

|
70 Maguire Group, Inc. ApDRESS Foxborough, MA ! oio !
PROJECT NAME _Aquatic Disposal Project LocaTioN _New Bedford, MA I| PROJ. NO. s 1
REPORT SENTTO _ above [OUR JOBNO. _03-100 . | SURF. ELEV. |
| GROUND WATER OBSERVATIONS | CASING  SAMPLER CORE BAR. I' DATE IIl
li At after Hours [I Type HW-NW 5/8 Nyl : Start 10/22/02 II
|[ Size LD, 4" 3" 1-3/8" I[ Camplete 1 0;’23‘!02 ]
' Al after Hours | Hammer Wt 3004 140# BIT i Boring Fareman %Bsr‘?m"e“;; {I|
JI | Rammer Fa 24" 20" Dia. J inspector/Sngr. « SHARIP NA _!|
|
-
| LOCATION OF BORING On Water i
' i ] ‘ ' ' ' IDENTIFICATION i
| Casing J Tyve | Blcn;s pei e(sr'_ | Moisture I| Strata J| SCH. OR ROCK SAMPLE |
l Sample Depths | f ] °n =amp T | Density or | Change | Remarks include cofor, gradation, type of soil ete. i
Depth . Blows ) o From o Elev./ | Rock-color, fype, condition, hardness, drilfing time, | - ”
| From-To | | | I type, ! No. | Pen" IRee. "
f i' per foot [ I!Sample[ 06 | 512 | T3.98 | I Consist. | Depth_| seams, etc. | No. | IRec."s
ro [ 0020 | D | WL | of | Rods | i| | Black Organic SILT and Sea Shells % K III 26 ] 11 |
f e il ek A | i ! |
] lL “““ 4 “““““““ Jr""Tl --------- J-'"‘-J l |I -'_”_ll"_""_]i
| I S S SR DR DU | 257 e el
I [ I i | l ! 1 | l___I_,,_J___;
S s S S S N R | A
! .I : ;i L I i l -
] 5 | Jlr 5_0:7_,[1__1__0__ ] __6,_l__7_-l__1§_1l | |I Etrcwn fine to coarse SAND, some fine graval, trace L_%__g{.;’___f
'| ['-—“-'- | : ]’ | 3§_| |SIII‘. --—]———J—-—J
! Fo---- et R et LT EEE bems o | i '
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________ T | | !
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b [ ] | 130] Lol
Y S M A S s S N B A
. ! ! . i . y . i
|' 15 I] 18.0-17.0 J[ P ) _3§ ] \lt . gc_) i :9_? i ! | | Brown silty fine to medium SAND and Graval |L _4_ _?_ %4_ ] _1_0_ i
| P o | | ]34 |I | L___-___J___]
[ -I_ ______________ T _________ 4’ T T -t -i J | J| J
! l----'-—--Jr-'"‘+--“'1| | I .
S e T T T | i
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f I’ """ TTTTTTTT T l‘"'"l 'T““|"“1i | |I Pink GRANITE )»-—-’---J-"il
et e R e Al [ i |
257 J j____l_____}_v__l____{ ( P,___In_-_.g_-_i
H SO | R - | . el ]
] oo | 7o ] ¢ (QDQﬁ%)d'l____-i | | [-"?"'1'"1
[ ;TTTTTyTT T R A | IO A S
S ittt s S B S
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| F--ooc *['f --------- I--“JI-"“‘I ******* ] [ | J J.'_______{!
| Fo---- ( """""" |_"_J”__“|____‘“-"4i- ' 32,D| Battom of Boring 32° II |'
1
L o | | b
| ‘ ' f ] i ] |
| . | L
' [
1 | | | | J b
] ll | [ ! [
o | L |
[ f | | | | ! | -
u CASING: THEN
]l GROUND SURFACE TO SED ‘ “ TP
| Sample Type | Proportions Used 140 [b. Wt x 30" fall on 2" O.D. Sampler I —7 ]
C=Drive C=Cored W=Washed U trace Oto 10% I Cohesionless  Densify Cage:ive Con;r::tency 20 + pard I Earth go:fl:g o '
UP=Fixed Piston UT=Shelby Tube Jittie 10 fo 20% 0-10 Loose - ; rd | Rock Coring
TP=Test Pit A=Auger some  20to 35% 10-30  Med. Dense 4-3 Mé/tsftrlrf I samples 4
= -5 D 813 i
Caook e J and 3 to 50% | 3500:10 VerveS:ise 15-3% \/-Stiff [ HoLe nO. NBH-10!

1 * 300# hammer



GUILD DRILLING CO., INC. ISHEET _ 1 oF __ 2
100 WATER STREET e EAST PROV?DENCE R.L ——
TOo _Maguire Group, Inc. | ApoRESS _Foxborough, MA HOLE NO. _NBH-11
prROJECT NAME _Aguatic Disposal Project | tocation _New Bedford, MA PROJ. NO, _ 16421
REPORT SENT TO __above | our JoB NO. _03-100 | SURF.ELEV. —26. 25"
' GROUNDWATER OBSERVATIONS | CASING ~ SAMPLER COREBAR. | DATE
[ i !
| A after ____ Hours | Type HW-NW S/5 NVl | Start 10/23/02
I
| Size LD. 4" 3" 1-3/8" | complate 10/23/02
| At after Hours | Hammer Wi, 300# 140% T I| Boring Foreman G. Brouillette
JI! i! Hammer Fat! 24" 30" Dia. I- inspector/Engr. B« SEARPAE |
r ' ) |
{ LOCATION OF BORING On Water I
i A 1 Tvoe | Blaws per " tre | StAta S0IL OR ROCK IDENTIFICATION )
| ! Casing Sample Depths | pe | on Samn!er ] Moisture [ Change | . . . SAMPLE |
1Depth | Blows Erom - T of | From Density or | oy s | RRerj:larkis include coigrt, gragatrgn‘ tyr.:.c.:1 qﬁ _smltetc, i
; rom-To | - . - h
|] | P foot ]J .ISampFelf o8 812 12'1'8 .'I Consist ! Depth il ocleolor, Bpe, Osnee:.'lf?;, e!‘g,r ness, driing e |' Na. F'Pen"]Rec '
o J[n 0020 | D | WL | of | Rods | J' | Black Gray Organic SILT and Sea Shelis [ [ 2424}
A SR A T B
[ S E—— N B S e L]
| ’___u-_l_____--__.'[ _____ AR U B | 'l [ AN S
i ! i i J[ | ] | J I p i
I' 5 i 1 J i | | | ' f f |
Ii i 5.0-7.0 D i 2 2 3 _I. { 5.0 | Gray fine to coarse SAND, little silt, trace fine gravel | 2 J 24Ji 8 f
it T T-~-~° il iy M F= == --1
| ARO0 POt S 1 50 RN AN
P | f I i ’ " o
R e e N
I | I ; i | i
R RN [ A i e R R
T || 85445 ——F——F L5 | ] 8.5 |' Gray silty very fine SAND '—3—}—24442—{
U it RELRt BECEEEELES ! ]' S R
i ; I | ] } T
[ s I————l.——-—+———~1-~~--j i A ==
. . SR N R S ' ! A N
| S T____J___,l____l__-_1 | ; !___[___f___f
! ; ! 1 T | |T 1 i 14.0 | Gray fine to coarse SAND and fine to medium | ] 1|
| 15- | 425488 | po i g5 1 .2 5 | [ b4l o4 L5
! : J | | | i Gravel, trace silt : | | i
| R R R ————T———-i~———T—&-J J j—-~-r--"'---ff
A R R A B [ | Lo
A } | f ) r r -f |
l ----- | --"j"—‘-***"*l"‘—]| r J F---r""i'“-"
| i ! I
Il '_-,___,ll, _________ 1__.._J.____J|r‘___1|__ ] | ! }_.___!..___r___l
I ! 4gsorn ool 45 1 g 1 o f LS—'—.’H—LH
I| 20 T ‘| A= o= o e = i T 1 -II. = J | I' |. T i
O L e = [ R . S | o _ado o
! i ; |' 1: ! [| oo
| A e - _"“”T____T""’_l___ -| ] ———I'—-—j———'|
i ; ]l l l i [ l 1
[ A R R RS .
I PSR S S SR o [ AN —
' T 240-260 | O | M | 4 I8 i 24.0 | Brown fine fo coarse SAND and fine Gravel, tracesilt | 6 | 24 | 2 ]
25- : ! . | [——'——-——‘———1
i : l_ JJ_____l _l____-I-‘.??_‘J l
[ S R R N S A |
! N A AR R D R i |' !
SR N Y Sy S A N
i R S R I D I
I : J]r 25.0-310 D T 23 I 19 |' 18 ] 29.0 | Brown fine to medium SAND and fine to coarse
' 30~ | i J +' 10 J | l]Gravef, trace siit
H Y R SO I (e S S B
i l l i |
e e
| R ek L N R T R i
e ! | 34020 | D 20 |* 20 | 50 i 34.0 | Brown fine SAND, little to some siit, iittfe medium
= | J ! 50 | i | sand, trace fine fo coarse grave!
| Y 3 éfo":tTo"l C “Rop=sgw) 17| | 360]
‘ A s ‘ Pink GRANITE
T B TII [
! R N U PRV
L 1 ] I
GROUND SURFACE TO USED CASING: THEN !
| . ) . . SUMMARY: |
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Appendix 1V

Popes Island North Laboratory Testing Data

Phase I, NBH —- 1, 2, and 3A
Phase II, NBH - 8
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PERCENT FINER BY WEIGHT
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