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EXECUTIVE SUMMARY 

 
The attached document is the final Programmatic Environmental Impact Statement (PEIS) for 
the Dredged Material Management Plan (DMMP) for the Port of New York/New Jersey (Port).  
The Port plays a vital role in the economic well-being of the region, and the DMMP presents a 
comprehensive plan to manage dredged material to maintain and deepen navigation channels and 
berthing areas in the Port.  Comments from the public, Federal and state elected officials and 
agencies, municipalities, and concerned groups were all considered in the promulgation of this 
final PEIS.   
 
The National Environmental Policy Act (NEPA) requires a detailed statement of the 
environmental impact of a proposed major Federal action.  This final EIS is programmatic and 
therefore not the end of the NEPA process, but rather a statement of expected generic impacts of 
the DMMP, which is a plan rather than a proposed action. Specific projects arising from the 
DMMP will require additional NEPA documentation as appropriate, and may be required to 
obtain permits from Federal, state and local authorities before project construction.  
 
As required by NEPA, this final PEIS discusses a full range of alternatives, including a No 
Action Plan, a Economically Preferred/Base Plan, an Environmentally Preferred Plan, and a 
Recommended Plan.  In compliance with NEPA requirements, PEIS alternatives that are least 
preferred are also included to give the reader a comprehensive view of the potential impacts.  A 
Programmatic EIS is not a Federal action but rather a planning tool for decision makers to 
consider in planning future actions.  NEPA documentation will be prepared for individual, site-
specific projects. 
 
The final DMMP consists of two volumes.  The first volume contains an updated 
Implementation Report, the final PEIS, a Technical Appendix, Appendix A – Fish and Wildlife 
Coordination Act Section 2(b) Report, Appendix B – Coastal Zone Management Report, and 
Appendix C – Cultural Resources Correspondence.  The second volume contains the PEIS 
Appendix D – Public Involvement Appendix, which documents the comments received, and the 
responses and revisions.   
 
The United States Army Corps of Engineers (USACE), New York District (NYD), along with its 
cost-sharing partners (the states of New York (NY) and New Jersey (NJ) and the Port Authority 
of New York/New Jersey (PANYNJ)), should select alternatives from the DMMP, for authorized 
projects, that are environmentally acceptable.  In order for the plan to be successful, the DMMP 
must have support from regional stakeholders and incorporate Port planning efforts, which may 
affect the volumes of dredged material and time frames for implementation of selected options.   
 
The DMMP was designed as a flexible plan to be modified over time following periodic review 
by involved agencies and organizations.  Periodic changes in the plan may be expected because 
some preferred management options are either technically limited (e.g., by capacity, material 



 

type, life span, etc.) or under development.  Additionally new techniques or options may evolve 
in the future. 
 
The accompanying Implementation Report focuses on the Recommended Plan.  Port partners 
concur that the elements of this plan, when combined, constitute the most appropriate way to 
proceed to accomplish the economic and environmental goals for the Port.  The Recommended 
Plan was developed to meet the dual goals of the DMMP, which is to keep the Port open to meet 
the new generation of waterborne commerce (50-foot draft vessels) and to restore the 
environment of the estuary.  These goals will be accomplished by dredging, treating non-HARS 
materials, where appropriate and fiscally responsible, finding beneficial use for dredged material, 
minimizing long-term adverse impacts, and producing positive benefits for the estuary as a 
whole.  The plan is divided into two time periods, short term (2005–2014) and long term (2015–
2065). 
 
The plan for the next 10 years takes into consideration all planned and existing deepening 
projects as well as anticipated maintenance volumes of dredged material required to keep the 
existing or improved channels/berthing areas open.  The 10-year plan relies exclusively on 
preferred options.  The selection process stressed beneficial use of dredged material, especially 
those with environmental restoration potential.  A substantial amount of suitable material such as 
rock and sand is available for creation of habitat (e.g., fishing reefs) and restoration of salt marsh 
(e.g., in Jamaica Bay).  These types of beneficial use provide opportunities to create habitat that 
is rare or disappearing. 
 
The long-term plan covers the Port’s needs for the 50 years following completion of the majority 
of the channel deepening projects and other Port improvements.  It is primarily aimed at 
managing maintenance-related dredged material.  This plan assumes that contaminant reduction 
programs will have been implemented, reducing the volume of material produced from 
maintenance dredging that is unsuitable for placement at the Historic Area Remediation Site 
(HARS).  Similar to the short-term plan, the long-term plan relies heavily on beneficial use such 
as land remediation, decontamination methods, and remediation of the HARS. 
 
The final PEIS has changed slightly from the draft PEIS published in 1999.  These changes 
reflect a shift in emphasis in placement of dredged material, away from aquatic deposition and 
toward land-based placement.  This shift applies to dredged material whether or not it is suitable 
for ocean disposal.  Various techniques for the processing of dredged material containing 
contaminants continue to be developed and substantial progress has been made since the draft 
PEIS was disseminated.   This progress has allowed for a substantial increase in beneficial use of 
dredged material, including creation of base material for conversion of brownfields for 
redevelopment.  Progress toward the use of dredged material in coal mine restoration also 
continues.  
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1.0 SUMMARY 
 
1.1 MAJOR FINDINGS AND CONCLUSIONS 
 
a. The Port of New York/New Jersey (Port) plays a vital role in the economy of the New 
York City metropolitan region.  The Port infuses $25 billion a year into the economy and 
supports 229,000 direct and indirect Port-related jobs.   Many of the Port’s channels are too 
shallow to allow efficient operation by Port users without maintenance dredging.  In addition, the 
current trend toward vessels with deeper draft requires even deeper channels.  Unless action is 
taken to maintain currently authorized channel depths and deepen others, there is a strong 
likelihood that the Port will cease to be a primary destination for shipping. 
 
b. Lightering of deep draft cargo ships is used as an interim measure when navigation 
channels and berths have not been dredged to the level required by a vessel.  During lightering, a 
vessel in deep water has its cargo (currently limited to oil and other petroleum products) 
transferred to a shallow draft vessel or barge that can safely berth at the shallower depths of 
cargo handling facilities.  Currently, general cargo in containers that have drafts too deep for the 
Port are diverted to other ports.  The larger vessels, which draw less water in a 'lightered' state, 
often can then access the shallower facilities as well.  However, double handling of cargo 
increases the chance of accidents and spillage, and greatly increases the cost of shipping.  The 
dependence on such practices as lightering is an incentive to major shipping lines to move to 
other ports with channels deep enough to avoid such costly practices. 
 
c. The amount of material that needs to be dredged encompasses the volume necessary to 
bring Federal channels to their authorized depths, as well as the volume to maintain and improve 
individual Port berthing areas and non-Federal channels (Dredged Material Management Plan 
[DMMP] – Implementation Report, Table 1-1).  There are several authorized and planned 
increases in depth of channels to accommodate the deeper draft of present and future vessels.  
The final Feasibility Report for the New York and New Jersey Harbor Navigation Study 
(USACE 1999a), evaluated future Port navigation needs using existing Port facilities with 
selected landside improvements. 
 
d. This study (USACE 1999a) recommended deepening several channel “pathways” in the 
Port to maintained depths of 50 feet.  Given these possible future depths, a corollary effort 
designated as the Comprehensive Port Improvement Plan (CPIP) was initiated.  This effort was 
lead by the Office of New Jersey Maritime Research (NJMR), Empire State Development 
Corporation (ESDC), the Port Authority of New York/New Jersey (PANY/NJ), and New York 
City Economic Development Corporation (NYCEDC), in coordination with the United States 
Environmental Protection Agency (USEPA), the United States Army Corps of Engineers 
(USACE) – New York District (NYD), and the Federal Highway Administration (FHWA).  The 
goal of the CPIP was to evaluate landside and waterside improvements and expansions that may 
be needed to maintain the long-term viability of the Port.   
 
e. The development of a comprehensive plan to manage dredged material for all of these 
maintenance and deepening activities is the subject of this Dredged Material Management Plan 
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(DMMP), which includes an Implementation Report, this Programmatic Environmental Impact 
Statement (PEIS), and a Technical Appendix.  The PEIS is incorporated by reference into the 
DMMP – Implementation Report and Technical Appendix because it is a part of the overall 
report on dredged material management for the Port.  Incorporation by reference is authorized by 
40 Code of Federal Regulations (CFR) 1500.4 subsection (j) and in subsection (k), which allows 
inclusion of the National Environmental Policy Act (NEPA) document with other documents.  
These provisions were promulgated in an effort to reduce paperwork and reduce redundancy 
within Federal documents. 
 
f. In accordance with each organization’s authority, the NYD, the states of New York and 
New Jersey (States), and the PANY/NJ, have the responsibility to select and utilize 
environmentally acceptable options for inclusion into the DMMP.  For the plan to be successful, 
it must have support from the regions’ stakeholders and incorporate the findings of the various 
Port planning efforts that may affect the volumes of dredged material and time frames for 
implementing the selected options.  These studies include the following: 
 

 PANY/NJ Major Port Improvement Study 
 NYCEDC Cross Harbor Freight Movement Major Investment Study 
 NYCEDC Strategic Plan for the Redevelopment of the Port of New York 
 NYD's NY/NJ Harbor Navigation Study 

 
g. The DMMP – Implementation Report, Technical Appendix, and PEIS are combined in 
one volume for ease of understanding and referencing.  The Implementation Report describes the 
planning process and presents alternatives and a recommended course-of-action.  The PEIS 
addresses generic impacts of the options evaluated in the Implementation Report.  This 
information was used as a basis for selecting among the different options for inclusion in the 
DMMP’s recommendations.  The Technical Appendix provides supporting information and the 
results of agency coordination. A second volume, the Public Involvement Appendix (PIA), is 
included as required by regulation. 
 
h. Harbor dredging is needed to avoid the problems and costs associated with shallow 
channels and berthing areas, and to accommodate a new class of larger vessels.  A plan for the 
disposal of dredged material is needed to accommodate the large volumes of dredged material 
and long duration of dredging operations in an environmentally acceptable and cost effective 
manner.  The DMMP has evaluated options that encompass a wide range of technologies where 
feasible and necessary and many potential disposal sites.  In conjunction with long-term 
programs to reduce contaminants at their source and to reduce sediment dredging needs, a 
recommended course-of-action that treats dredged material as a resource for beneficial use 
applications has emerged as the preferred approach to dredged material management.  Beneficial 
use options such as ocean remediation (e.g., at the Historic Area Remediation Site, HARS), 
habitat creation, enhancement and restoration, and land remediation (including landfills, 
brownfields, and mined land) are combined with decontamination technologies in the 
recommended course-of-action.  In recognition of the uncertainties associated with the estimates 
of volumes of dredged material, the timing of dredging projects and the timely availability of 
specific recommended options, confined aquatic disposal (CAD) facilities have been identified 
as a contingency to be used if beneficial use options do not meet disposal needs. 
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i. The DMMP was designed as a flexible plan that would be modified over time following 
periodic reviews by involved agencies and organizations in the DMMP working group.  Because 
important preferred management options are either technically limited (e.g., capacity, material 
type, life span, etc.) or are under development and because new techniques or options may 
evolve in the future, changes to the plan can be expected.  The recommended plan is divided into 
a short-term time interval (2005–2014), which encompasses major ongoing and proposed 
channel improvements, and a long-term time interval (2015–2065) during which maintenance 
dredging is the primary need and contaminant reduction efforts are expected to increase the 
amount of HARS-suitable material. 
 
1.2 RELATIONSHIP TO ENVIRONMENTAL REQUIREMENTS 
 
a. Table 1-1 presents the environmental statutes that have applicability to the options under 
consideration.  Because this document describes a broad environmental assessment of the 
spectrum of management options for the purpose of aiding in the selection of options that would 
go into the plan, site-specific details are not available to fully assess impacts of specific options 
at specific locations.  As specific options and their resultant permit reviews are implemented, 
additional site-specific NEPA documentation and assessments will be necessary to complete 
environmental compliance. 
 
1.3 AREAS OF CONTROVERSY 
 
a. Areas of concern have been articulated by members of the public, environmental groups, 
and government agencies at public information and scoping meetings (through use of prepared 
statements, taped transcripts and written forms), and in letters commenting on past DMMP 
documents, including:  the Interim Report (USACE 1996a), Progress Report (USACE 1997), 
Beneficial Use Report (USACE 2001a), and Siting Criteria Report (USACE and WES 1998) (see 
Chapter 6 for details of the Public Involvement).  In addition, concerns also have been raised 
during the numerous meetings of the Dredged Material Management Integration Work Group 
(DMMIWG) as well as other agency and public forums.  These concerns have been addressed in 
the DMMP by the addition of design and/or operational controls to some of the options, by 
incorporation into siting analyses, and by recommending more environmentally beneficial 
options.  Despite this attention, areas of concern persist. 

 
b. The single greatest area of comment concerned the use of the Raritan/Lower Bay 
complex.  Many commenters felt that the overall quality of Raritan Bay has been improving and 
fish and shellfish are once again becoming abundant.  Thus, many do not want any dredged 
material they characterize as toxic placed in the bay because of their perception that it would 
harm the bay by spreading into the water column during placement, or escaping from the facility 
after placement and contaminating fish and shellfish.  Many commenters are opposed to having 
“toxic” material from elsewhere in the Harbor disposed of in the Raritan Bay area.  Their 
preference was to leave the material where it is, treat it, or build an island confined disposal 
facility (CDF) in Newark Bay.  This concern arose during the preliminary site screening for 
aquatic disposal options that identified a zone for an island CDF or new subaqueous CAD 
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facilities within Lower Bay (adjacent to Raritan Bay), and a second zone for new CAD facilities 
in Raritan Bay.  The concern with CAD facilities includes the loss of contaminants (spread) and 
the loss of habitat, although loss during spread would only be temporary until the pit was filled.  
Many commenters view an island CDF as especially detrimental and unwarranted because of the 
potential loss of hundreds of acres of bay bottom habitat. 
 
c. Commenters urged in oral and written responses that upland disposal was acceptable.  
Some qualified their comments by saying that only non-toxic material should be placed in upland 
landfills, and that toxic material should be stockpiled until decontamination technology can be 
developed. Other members of the public and their elected officials strongly opposed the use of 
most of the upland sites specifically identified in a preliminary site screening presented in the 
Interim Report.  Comments on capping indicated a lack of confidence in the technique, because 
of associated environmental health hazards and loss of property values.  The concern was voiced 
that contaminants would be volatilized during disposal; few written comments on capping or 
contaminant dispersal were received. 
 
d. Numerous commenters stated that treatment/decontamination technologies should be 
used as the primary means to manage dredged material, with strong support for contaminant 
reduction as a means of avoiding less favorable containment options (island CDFs and nearshore 
fills). 
 
e. A substantial number of citizens verbally commented on their desire to have additional 
public hearings held, with formal presentations and an official stenographic transcript of 
testimony.  A few written comments also expressed this desire. 
 
f. Regarding the scoping for the PEIS, several comments objected to the Interim Report, 
erroneously believing that this report was the decision-making document.  Many inquired about 
when the PEIS would be finished and about the roles of the States in the decision-making 
process.  Many of these same concerns were expressed at three public meetings held in April of 
1998. 
 
1.4 UNRESOLVED ISSUES 
 
a. Issues that remain unresolved at this time include the following: 
 

 The HARS will be remediated at some time in the future and will no longer be 
able to accept material.  Should a new ocean disposal or remediation site for 
suitable material be designated, and if so what steps would be necessary to so 
identify and implement this site?  The need for a new ocean disposal site also 
depends on the feasibility of other, and potentially environmentally superior, 
beneficial use options. 

 If sub-channel CAD facilities are used, should they be actively capped or be 
allowed to passively fill with sediment from upstream sources? 

 Mitigation is unresolved as to the scope, amount and kind.  (Note the agencies 
agreed at the Interagency scoping meeting held on May 1, 1998 that out-of-kind 
mitigation would be the only plausible solution for certain options.) 
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 Current knowledge of ecological functions and socioeconomic values of existing 
borrow pits in the Hudson Raritan Estuary is only partially understood. Some pits 
have been intensively studied and determined to be ecologically degraded (e.g., 
Norton Basin/Little Bay); others have been incompletely studied and indicate that are 
not significantly degraded (e.g., Lower Bay pits) or at least partially degraded (e.g., 
Grassy Bay); still others have not been adequately studied (e.g., Shellbank Basin, Mill 
Creek, Bergen Basin). 

 How can contaminants be kept from spreading outside pit areas during disposal and 
after closure?  These are 2 completely different issues. There is little evidence from 
any field test that “contaminants” escape from properly capped borrow pits anywhere 
in the world. There is some inevitable release of sediment-associated contaminants 
when contaminated dredged material is disposed into a pit, but the amount dispersed 
and the potential for that material to cause biological harm has been shown to be 
small, though variable. Construction impact minimization has been and can be 
incorporated into the project design to contain the vast majority of placed sediments, 
and the dispersal of resuspended sediments from degraded pit bottoms can be 
minimized with proper placement practices. 

 
 



 

 
 
 
 
 
 
 

PAGE  LEFT  INTENTIONALLY  BLANK 
 



FINAL Programmatic Environmental Impact Statement PURPOSE AND NEED 
 

 

 

Dredged Material Management Plan for the Port of New York and New Jersey  2-1 

2.0 PURPOSE AND NEED FOR ACTION 
 
2.1 STUDY AUTHORITY 
 
a. The legal authority to conduct navigation studies, implement navigation improvement 
projects, and maintain such projects, stems from a series of acts of Congress based upon 
resolutions of the House Transport and Infrastructure Committee and the Senate Energy and 
Public Works Committee.  The most recent authority supporting study of possible navigation 
improvements in this geographical area is Section 435 of the Water Resources and Development 
Act (WRDA) of 1996 (P.L. 104-303).  The most recent authority supporting implementation of 
navigation improvements in this geographical area is Section 101(a)(2) of WRDA 2000 (P.L. 
106-541).  Statues relevant to the scope of management measures that may be employed with 
respect to dredged material include Section 10 of the Rivers and Harbors Appropriation Act of 
1899, Section 404 of the Clean Water Act (CWA), and Section 103 of the Marine Protection, 
Research and Sanctuaries Act of 1972 (MPRSA).  With respect to the preparation of the DMMP, 
the USACE planning guidance (Engineer Regulation [ER] 1105-2-100) (USACE 2000) requires 
each USACE district to prepare long-term plans to maintain the projects authorized in 
accordance with the mission defined in the above documents.  The plans must also consider non-
Corps dredging and management needs. 
 
2.2 PROBLEMS AND OPPORTUNITIES 
 
a. Two major problems are associated with dredging in the Port.  First, the Port has an 
average natural depth of about 19 ft.  Vessel draft for many years has exceeded this depth, 
making dredging necessary.  Second, the draft of modern vessels continues to increase.  The 
newest vessels, which will come into general service soon, require depths of 50 ft when fully 
loaded.  For the Port to accommodate these ships, it is necessary to deepen channels even further.  
After required depths are reached, the estimate of average annual dredging to maintain the 
channel system during the 2005–2065 interval is 2.44 million cubic yards (MCY)/year (YR).  
(See DMMP – Implementation Report, Table 1-1 and DMMP – Technical Appendix, Table B-2-
1 in Appendix B, for a detailed breakdown of volume projections.)  The Port is a vital economic 
and environmental resource for the region and the nation.  Dredging must occur for the Port to 
remain viable in the future.  Failure to do so risks the loss of some 229,000 jobs and $25 billion 
in commerce per year. 
 
b. When contamination occurs in dredged material, it often has a human source, such as 
industrial activity in the Port watershed that adds pollutants to the water that can accumulate in 
Port sediments.  The contaminants vary in concentration.  Generally, dredged material has low 
concentrations of contaminants.  “Low concentrations” of contaminants is a phrase used to 
distinguish these levels from higher levels of contaminants that are classified as hazardous or 
toxic waste under Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) and Resource Conservation and Recovery Act (RCRA) guidelines.  Though not 
designated as hazardous, much dredged sediment does contain one or more contaminants at 
levels such that their placement in the ocean is not acceptable, primarily because of potential 
effects on the biota.  This results in requirements for special sites and handling to manage the 
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dredged material to protect the marine and estuarine environment and biota at designated ocean 
placement sites.  Sediments are tested to determine if contaminants are present and if so, in what 
concentrations so as to determine best dredging and management options.  Best Management 
Practices (BMPs) are employed to minimize impacts.  Presently, a variety of contaminants may 
exist at elevated levels in material that would be dredged in the Port.  Their removal from the 
environment would help to eliminate contaminants from benthic sediments where biota could be 
exposed. 
 
c. “Best engineering management practices” is a general description of measures that may 
be employed, as appropriate, in specific dredging and disposal operations.  Because their use is 
project-specific, and the DMMP is a generic document describing the wide range of dredging 
and dredged material management options, the DMMP will not describe each practice in detail.  
A description of the types of best engineering management practices can be found in existing 
USACE Engineer Regulations, Circulars, and Letters (see website below).  Best engineering 
management practices are also found in publications resulting from studies performed by the 
USACE Waterways Experiment Station (WES) (e.g., Dredging Research Program, 
Environmental Effects of Dredging Program, and Dredging Operations).  The application and 
uses of these practices at specific sites will be documented in project specific documents and 
permit applications for each dredging job.  Useful USACE web sites for gathering more 
information on this subject include the following: 
 
http://www.wes.army.mil/el/dots/ and http://www.usace.army.mil. 
 
d. An opportunity exists not only to develop plans for safe placement of dredged material, 
but also to investigate opportunities to protect and restore the Port estuary.   
 
2.3 PUBLIC CONCERNS 
 
a. Public perception of all dredged material continues to be negative because dredged 
material sometimes contains metals, polycyclic aromatic hydrocarbons (PAHs), polychlorinated 
biphenyls (PCBs), and 2,3,7,8 tetrachloro-dibenzo-dioxin (dioxin).  Although much of this 
material does not meet requirements for ocean placement, it generally falls below the criteria that 
would make it subject to hazardous waste regulations (RCRA), and would not normally be 
considered hazardous waste under either USEPA or state regulations. 
 
2.3.1 ORGANIZATION OF STAKEHOLDERS 
 

a. The DMMIWG convened periodically during the development of the draft and final 
DMMP.  DMMIWG members included representatives from Federal and state agencies, 
including Federal regulatory and resource agencies, the States, PANY/NJ, the City of New 
York, Port users, and environmental and other stakeholder organizations.  Its purpose is to 
provide a forum to discuss and coordinate harbor issues related to dredging and the 
environment, including the DMMP.  The DMMIWG also reported to the Management and 
Policy Groups of the New York/New Jersey Harbor Estuary Program (HEP) to aid in 
implementing its Comprehensive Conservation and Management Plan (CCMP), a plan 
endorsed by all the major agencies with responsibilities for the Port and its environment.  
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Currently, the NY/NJ Harbor Regional Dredging Team (RDT), composed of representatives 
from the PANY/NJ, NYD, the States, New Jersey Department of Transportation – Office of 
Maritime Resources (NJDOT/OMR), and USEPA, meets monthly to discuss future needs 
and disposal/management options for the long term.  Other meetings have been held with 
local interested parties.  These have included meetings with working groups assembled by 
the borough presidents of Brooklyn and Staten Island.  Formal public meetings were held for 
the DMMP Interim Report (USACE 1996a), DMMP Progress Report (USACE 1997), and 
Draft DMMP – Implementation Report, PEIS, and Technical Appendix (USACE 1999b). 

 
2.3.2 SCOPING PROCESS 
 

a. Scoping is used to inform the public and other agencies of a contemplated Federal action 
and potential consequences of the action, and to obtain agency and public comments and 
suggestions for incorporation into the final decision document.  Public meetings, including 
poster sessions, were held to publicize the various options and the overall DMMP planning 
process starting in 1997.  Scoping meetings that included posters explaining the scope of the 
EIS, followed by question/answer periods and the opportunity to make taped statements, 
were held during February, March and April of 1998.  Written comments were also solicited 
and gathered at these meetings and after their conclusion. 
 
b. More than 2,000 notices of the public meetings held in 1997, 1998, and 1999 were sent 
out to Federal and state agencies, public officials, document repositories, and members of the 
public.  Additionally, a Notice of Intent to produce a PEIS, including an outline of its scope, 
was published in the Federal Register on February 24, 1998. 
 
c. As part of continuing public involvement under NEPA, four public meetings were held in 
November 1999 to receive comments on the draft PEIS and the DMMP.  The comments at 
the meetings and the written comments were taken into account in the promulgation of this 
final PEIS.  Written comments and the NYD responses are contained in the PIA (Appendix 
D) that accompanies this volume. 

 
2.4 DMMP STUDY OBJECTIVES 
 
a. The objectives of the DMMP are to identify how much material needs to be dredged to 
maintain Federal and non-Federal channels and how this dredged material will be managed in an 
economically and environmentally acceptable manner.  The options considered in the DMMP 
and evaluated in this PEIS provide the building blocks of a long-term plan of action for 
managing disposal of dredged material for the Port through 2065.  This plan includes the use of 
"contingency" options to allow for unimpeded dredging of the Port should preferred options fail 
to meet specified goals. 
 
b. A programmatic approach has been used in this document to allow decision makers a 
means of assessing the environmental impacts of potential options in keeping with the current 
level of planning.  This approach allows decision makers to evaluate different dredged material 
disposal options with full knowledge of potential environmental consequences.  The PEIS is an 
umbrella document that considers generic impacts of options and, where available, general sites.  
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The PEIS serves as one of the major inputs to the DMMP, and, along with that plan, will help 
decision makers select the options to develop and implement in assembling the plan to manage 
dredged material in the near term (2005–2014) and over the long term (2015–2065). The PEIS is 
the first tier of a "tiered" NEPA document process.  The second tier will be the NEPA documents 
that address implementation of site-specific options recommended in the DMMP. 
 
2.5 OTHER RELATED PORT PROJECTS 
 
a. In addition to the management of dredged material, NYD is involved with numerous 
other navigation-related studies and projects.  This final PEIS for the DMMP – Implementation 
Report is related to these other efforts in that much of the dredged material addressed in the 
DMMP would be placed as a result of these other actions, or ongoing/future maintenance of the 
channels.  Improvements to Federal channels to accommodate deeper draft vessels were 
considered in a comprehensive Port study of existing Federal channels (NY/NJ Harbor 
Navigation Study [USACE 1999a]). That study included an EIS that identified and compared the 
impacts associated with deepening these channels. 
 
b. The States, the PANY/NJ, and NYCEDC developed a CPIP to address the needs of the 
Port’s infrastructure in response to growing markets.  The plan will be followed closely to 
identify changes in volumes of dredged material or timing, which could influence which DMMP 
options need to come on line. The periodic updates to the DMMP will take the CPIP measures 
into account. 
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3.0 OPTIONS 
 
3.1 INTRODUCTION 
 
a. Scoping and extensive agency coordination completed since the late 1990’s have 
produced an array of options to be considered for managing dredged material.  The general 
categories of options evaluated in this PEIS are the following:  sediment contaminant reduction; 
sediment reduction; beneficial use for ocean remediation, habitat creation, restoration, and 
enhancement, land remediation, processing facilities, beach nourishment, and construction 
related materials; decontamination; CAD facilities (subaqueous aquatic sites); and CDFs 
(upland, nearshore, island).  Some of these basic options contain a number of suboptions for 
managing dredged material.  The DMMP is intended to be a comprehensive, flexible plan that 
identifies multiple options and sites and will be subject to revision not only from changes in 
projected volumes of dredged material, but also as different techniques and sites become 
available or are removed from consideration.  For this reason, additional site-specific NEPA 
documents will be required and state permits needed before any options, other than those already 
in use or permitted, can be implemented. 
 
b. The descriptions of the options below are summaries of the options that appeared in past 
NYD reports (USACE 1996a, 1997, and 1999b) and have been updated to their current status.  
This section is not intended to present or compare impacts of the options, but to provide 
background information to help develop a clear understanding of the impact assessment of each 
option in Chapter 5.  This chapter also is not intended to provide a detailed description of each 
option.  For such detailed descriptions, costs, and comparisons of options the reader is referred to 
the DMMP – Implementation Report and Technical Appendix (provided with this document).  
The summary tables of the DMMP provide convenient reference to the options.  All options 
considered during the development of the DMMP have been included in this PEIS, even those no 
longer being proposed for use, in order to present the Port planners with a comprehensive 
understanding of the full range of evaluated options, and to better compare impacts among all 
options.  The DMMP screened and ranked of all options for dredged material management.  (See 
DMMP – Implementation Report, Sections 1.5 and 1.6 for a discussion of the evaluation process 
and the ranking of options.)  This PEIS analyzes all options, but emphasizes the preferred 
options.   
 
c. The options are grouped into alternatives, which are plans for dredged material 
management.  The need for multiple options is emphasized because no single option can provide 
for all the dredged material that will be produced during the next 60-year planning period.  Four 
alternatives were developed for consideration: 
 
 No Action 
 Recommended Plan 
 Environmentally Preferred Plan 
 Base Plan (Economically Preferred Alternative) 
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d. Although the 2005 DMMP – Implementation Report and accompanying Technical 
Appendix present only the Recommended Plan, discussion of the No Action, Environmentally 
Preferred, and Base Plans is retained in this final PEIS.  The assessment of the impacts of each 
alternative (as opposed to individual options) is presented in the cumulative impact section 
(Section 5.6 Cumulative Impacts of Alternative Plans).  The Recommended Plan alternative is 
divided into two time periods:  a short-term component (2005–2014), in which substantial new 
dredging will occur in the New York/New Jersey Harbor (Harbor) as part of the New York/New 
Jersey Harbor Deepening Project (HDP), along with maintenance dredging, and a long-term 
component (2015–2065), in which dredged material will primarily result from maintenance of 
facilities in place by 2014, assuming no further need to deepen channels for deeper draft vessels 
is required. 
 
3.2 MANAGEMENT OPTIONS 
 
a. The NYD and other government and private entities have investigated management 
options for dredged material since the 1990’s.  Options cover an array of possibilities, ranging 
from contaminant reduction to construction of an island CDF.  Due to the large volume of 
dredged material projected to require placement, implementation of the DMMP will involve 
multiple options either sequentially or concurrently.  For the most part, selected options 
emphasize beneficial use and back-up options emphasize safe containment.  Large scale options 
that do not lend themselves to beneficial use or contingency implementation (such as islands) 
have not been selected as part of the DMMP, but are still included here to provide a foundation 
for the analysis and comparison of impacts in Chapter 5. 
 
3.2.1 SEDIMENT REDUCTION 
 

a. Sediment reduction focuses on reducing the amount of sediment that settles within the 
navigation channels that must be subsequently removed.  Sediment reduction would reduce 
the frequency of dredging and disposal operations necessary to maintain channels at 
authorized depths.  Sediment reduction strategies take four forms:  watershed sediment 
management controls, channel design optimization, advanced maintenance dredging and 
structural modification. 
 
b. Watershed sediment management controls are specific strategies to reduce the amount of 
sediment reaching a waterbody.  Techniques include the implementation of BMPs that are 
designed to reduce the volume of sediment laden runoff from developed lands, redirecting 
runoff to collection basins or to pervious surfaces where infiltration to the groundwater can 
occur, and protecting and reinforcing steep slopes and stream banks. 
 
c. Channel design optimization (realignment) decreases the sedimentation rate within a 
channel by straightening and/or reconfiguring the cross-sectional area of the channel. This 
increases water velocities resulting in increased entrainment of sediment in the water column 
causing decreased sedimentation within the optimized channel. Suspended sediment loads 
may be displaced to other areas (possibly other navigation channels) so hydrodynamic and 
sediment transport modeling of proposed realignment designs need to be undertaken. 
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d. Advanced maintenance dredging is a means of reducing dredging cost and frequency 
over the short term by dredging below the authorized channel depth.  Sediment settling in the 
channel will eventually fill the channel to the authorized depth, but the time between required 
maintenance dredging will be increased.  A reduction in the frequency of deployment of 
dredging equipment reduces costs.  The volume of dredged material could actually be 
decreased, if done upstream/uptide of the reach where reduction in sedimentation is desired. 
 
e. Structural modifications are physical or mechanical devices designed to keep sediment 
moving through (instead of settling in) a channel, or even to prevent sediment from entering 
the channel or berth area.  Typical structures include flow training dikes and sills, gates and 
curtains, pneumatic sediment suspension systems, and sedimentation basins. 

 
3.2.2 CONTAMINANT REDUCTION 
 

a. Contaminant reduction is a regionally (watershed-wide) based initiative with the goal of 
lowering contaminant levels in the sediments and biota of the New York/New Jersey estuary.  
Dredged material that fails to meet USEPA criteria for use at the HARS (designated “non-
HARS material” or “HARS unsuitable material” in the DMMP) is generally more costly to 
manage.  The NYD has found that much of the dredged material from maintenance dredging 
projects will not meet the criteria for HARS.  As a result, the cost per cubic yard (CY) to 
dispose of dredged material has increased substantially in recent years.  However, as the 
industry for processing and placement of this dredged material develops, and processes 
become more efficient, and economies of scale should reduce costs.  In the long term, 
reducing or eliminating the input of contaminants to sediments would reduce the need for 
processing and upland placement, thereby decreasing the high costs associated with this 
option, assuming evaluation criteria for open water placement do not become proportionately 
more stringent.” 
 
b. Sediments are contaminated as a result of a complex history of pollution events in the 
watersheds that have occurred over decades.  The volume of Federal and non-Federal 
maintenance material that is unsuitable for HARS averages approximately 1.55 MCY/YR 
assuming no changes due to contaminant reduction and no changes in HARS testing 
protocols.   
 
c. Dramatic decreases in sediment contamination from 1960s levels have been documented 
in some areas of the Harbor.  If trends toward cleaner sediments were to continue, or if 
reductions were duplicated in other areas of the Harbor, significant reductions in the amount 
of non-HARS dredged material would be realized.  This in turn would affect the cost of 
dredging, selection and siting of management options, Port planning decisions, and environ-
mental restoration efforts.  Section A-2 of the DMMP – Technical Appendix provides the 
information and references that form the basis for this position. 
 
d. Data are currently insufficient to reliably characterize changing surficial sediment 
contaminant concentration distribution for the entire Harbor.  The inability to accurately 
predict future contaminant levels constrains the ability to plan and budget for future needs.  
The contaminant reduction program looks to address this need through a comprehensive data 
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gathering effort to identify sources of pollution.  Bi-state monitoring and source track down 
programs coordinated through the Contaminant Assessment and Reduction Program (CARP) 
of HEP began in the summer/fall of 1998.  Most of the data collection effort was completed 
by the summer of 2001 and analyzed and validated by 2003.  The Hudson River Foundation 
who is over-seeing the CARP effort anticipates that the contaminant fate and transport model 
will be calibrated and validated for a number of contaminants by the end of 2005.  A detailed 
summary of the CARP initiative and its current status is provided in the DMMP – 
Implementation Report. 
 
e. An accurate assessment of how much dredged material is unsuitable for HARS is 
essential to a successful dredged material management program.  The collection and analysis 
of additional data would provide the basis for more reliable estimates and would provide an 
important management tool for ongoing DMMP work. 
 
f. Estimates of material unsuitable for the HARS could, in turn, facilitate the 
implementation of shorter term and lower capital cost dredged material management options 
compared to the currently recommended DMMP alternative.  As new information on 
contaminant sources and distributions becomes available, it will be incorporated into the 
contaminant reduction program and the DMMP.  Because this program can increase the 
percentage of dredged material that can be used beneficially, often at reduced cost, this 
option is strongly supported as a keystone of the DMMP. 
 
g. To meet the contamination reduction goals, existing enforcement and improved remedia-
tion programs will be needed.  Four main techniques have been identified to reduce 
contaminants:  (1) elimination of point source discharges, (2) control and treatment of 
combined sewer overflows, (3) sewage treatment plant upgrades, and (4) removal or isolation 
of contaminated sediment hot spots. 

 
3.2.3 BENEFICIAL USE OF DREDGED MATERIAL 
 
3.2.3.1 OCEAN REMEDIATION 
 
3.2.3.1.1 Historic Area Remediation Site 

a. USEPA closed the Mud Dump Site as of September 1, 1997, and simultaneously 
designated it as part of the HARS.  The HARS consists of the former Mud Dump Site and 
surrounding areas that have been impacted by previous disposal actions (Figure 3-1). 
 
b. HARS remediation is accomplished through the use of dredged material that will not 
cause significant undesirable effects through bioaccumulation or unacceptable toxicity.  
USEPA is now performing a public and scientific peer review process of the HARS dredged 
material testing evaluation framework.  Although this may result in the revision of standards, 
for the purposes of the DMMP, the current criteria for the suitability of dredged material for 
HARS is assumed constant through the DMMP timeframe.  However, periodic updates to the 
DMMP will consider any changes to the HARS criteria, which would then be integrated into 
the updated plan. 
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c. At least 1-meter of remediation material will be used to cap the entire Priority 
Remediation Area of the HARS.  Due to factors such as consolidation, the amount of 
material required to actually achieve at least 1-meter cap is uncertain.  As of March 2005, 
approximately 22.5 MCY of remediation material had been placed at the HARS since its 
designation.  However, it is anticipated that full remediation will require millions of cubic 
yards of suitable material in addition to what has already been placed at the HARS.  Upon 
making the determination that the HARS is fully remediated, the USEPA will de-designate 
the HARS as a remediation site. 

 
3.2.3.1.2 Additional Ocean Remediation 

a. As contaminant reduction progresses, the volume of HARS suitable material will 
increase.  A portion of this material may be appropriate for other beneficial use alternatives 
such as beach nourishment, or nearshore and inland habitat restoration.  However, in time, 
the volume of HARS suitable material might exceed the capacity for these beneficial uses. 
 
b. In response to such an increase and the successful use of dredged material for 
remediation at the HARS, consideration may need to be given to the identification of other 
potentially degraded ocean areas of the Bight for remediation with suitable material, where 
studies indicate that placing a cap of suitable material (as determined appropriate for each 
potential site) on the site would be feasible and effective.  However, it is not unreasonable to 
speculate that funding for beneficial use of dredged material for habitat creation, 
enhancement and restoration projects may, coupled with the fact that some restoration sites 
will need maintenance material over the long term, increase demand to the point that there 
could be a long term shortage of appropriate dredged material for that use. Certainly, there 
are many more degraded sites in the estuary than in the NY Bight that could be improved 
through the use of dredged material. In that case, the need for additional ocean disposal sites 
for dredged material would be less urgent or even nonexistent. 

 
3.2.3.2 HABITAT CREATION, ENHANCEMENT, AND RESTORATION 

a. Many types of dredged material from the Port can be used for upland and aquatic habitat 
improvement.  Although these beneficial uses may not have the capacity for handling all of 
the dredged material generated by Port dredging, the volume used (if all feasible applications 
were exploited fully) is significant.  Detailed site evaluation would be undertaken to 
determine capacity suitability.  Implementation would be pursued only if analyses 
determined that a net habitat benefit would result from an application (i.e., that placement 
site ecological function and/or socioeconomic value could be measurably demonstrated). 
 
b. Potentially feasible habitat applications in and near the estuary include: 
 

•  Upland habitat creation, enhancement and restoration (e.g., bird use, landfill 
cover, landfill intermediate fill, brownfield remediation and mine and quarry 
reclamation). 

• Bathymetric recontouring of borrow pits, basins, channels, intertidal flats and 
other aquatic areas, including capping of contaminated sediments. 

• Beach fill. 
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• Wetland creation, enhancement and restoration (including constructed treatment 
wetlands). 

• Artificial reef creation and enhancement 
• Breakwaters and jetties and groins for joint shoreline stabilization and habitat 

creation and enhancement purposes. 
• Creation, enhancement and restoration of oyster and other shellfish habitat. 
• Creation, enhancement and restoration of SAV habitat. 

 
c. These options provide an important opportunity to improve and restore environmental 
resources that have been severely impacted by 400 years of human manipulation of local 
ecosystems.  Areas to be considered for restoration would first be evaluated to measure the 
level of degradation.  If sufficient evidence were found that a site is not functioning to 
support natural fauna/flora, to desired levels, then methods to use dredged material to 
improve the site would be evaluated and implemented if feasible.  Monitoring after 
implementation would provide information on degree of success and additional measures that 
could be undertaken to raise the net habitat value of the site. 
 
d. The restoration of borrow pit sites in Jamaica Bay has the potential to beneficially use a 
large volume of dredged material, but for most pits the potential environmental impacts need 
to be further determined, as well as the environmental benefits (Figure 3-2).  As part of a 
three-phase demonstration projection, studies to verify that Norton Basin and Little Bay are 
degraded sites (Phase 1) were recently completed.  In October 2004, New York State 
Department of Environmental Conservation (NYSDEC) issued a findings statement based on 
research conducted by an Interagency Technical Committee that these sites suffered 
significant impairments and could be characterized as degraded. As a result of these findings, 
the Interagency Technical Committee has recommended that the NYSDEC and the NYD 
proceed with hydrodynamic and water quality modeling to evaluate the potential net 
environmental benefits from recontouring these pits to various depths using HARS suitable 
dredged material.  The first phase of construction involves recontouring the Little Bay pit 
with HARS suitable dredged material.  During this phase an extensive monitoring program 
would be conducted to determine the success of the restoration project, including the 
establishment of a well oxygenated, high-quality benthic habitat and associated benthic 
community.  Only after the monitoring results are fully evaluated, and can substantiate that 
such an operation can be accomplished in an environmentally safe and beneficial manner, 
would proposals (phase 3) be considered for bathymetric recontouring of other candidate 
borrow pits and excessively deep abandoned channels, which would all also be intensively 
monitored for environmental impact and level of restoration success.   
 

3.2.3.3 LAND REMEDIATION 
a. Land remediation combines the beneficial use of processed (solidification/stabilization) 
non-HARS material with the environmental and economic restoration of degraded lands.  
Land remediation would use processed dredged material for landfill and brownfield cover, 
and for reclamation of quarries and abandoned mines such as coal mines in Pennsylvania 
(PA).  Brownfields are former industrial/commercial facilities where expansion or 
redevelopment is complicated by environmental contamination.  The use of processed 
dredged material could render these properties developable and/or eligible for ecological 
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restoration.  Successful examples include the NJ Garden Mall site in Elizabeth, NJ, and the 
Seaboard site in Kearny, NJ.  The reclamation of mined lands in PA is a potential option that 
could use a large volume of dredged material, as are landfills in Bayonne, Hackensack 
Meadowlands, and Jamaica Bay. 
 
b. Land remediation is a desirable option for several reasons:  (1) it would target sites that in 
their present condition pose a risk to the environment and human health (e.g., sites that are a 
source of contaminants to Harbor sediments); (2) it would lead to a reduction in material that 
would otherwise be disposed of without beneficial use; and (3) the dredged material would 
be confined to a site that is already impacted and that is monitored for water quality and other 
environmental parameters.  In addition, these sites generally incorporate other environmental 
controls, such as leachate collection systems, slurry walls and pump and treat systems, as part 
of an overall remediation plan. 
 
c. Due to the inherent high water content of some dredged material, it may require 
processing to lower the amount of water in the material.  Methods to accomplish this include 
natural drying, mechanical drying, and amending with binding agents (e.g., fly ash, kiln dust, 
concrete, etc).  The use of binding agents also minimizes the loss of contaminants.  Other 
additives may improve the ability of the material to meet design criteria if the site is to be 
developed after remediation is complete.  Remediation with processed dredged material 
requires a finishing layer over the dredged material, such as topsoil for vegetation or 
construction fill appropriate for parking lots and building foundations. 
 
d. The use of quarries has been investigated as part of the land remediation aspect of 
beneficial use.  These types of sites have substantial capacities because of large excavated 
areas at most locations.  Six potential quarry sites were located along the Hudson River 
between New York City and Albany, but these sites had permitting and environmental 
limitations that relegated them to non-preferred status. 

 
3.2.3.4 PROCESSING FACILITIES 

a. Regional dredged material managers have been considering the economic benefits of 
constructing a public processing facility to handle material unsuitable for HARS placement. 
The interest in investigating the feasibility of constructing such a facility arose out of concern 
that the privately developed processing facilities may not be economically viable or 
sustainable in the long-term once the deepening projects are complete, or if various large real 
estate developments projects (e.g., landfills and/or brownfields) exhausted their capacity for 
dredged material.  A Harbor-wide processing facility could help to reduce current costs for 
stabilization and transportation by maximizing the volumes of dredged material to be 
processed.  After the 50-foot deepening project is complete, reducing the cost of maintenance 
dredging operations will be critical in response to the expected increase in shoaling rates in 
some of the deeper channels, which may increase the frequency of maintenance dredging 
(USACE 1999c).  The NYD, in conjunction with Port stakeholders, is currently evaluating 
the feasibility and economic costs/benefits of a Harbor-Wide Public Processing Facility 
(PPF) to support all types of proposed dredging in the Port. 
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3.2.3.5 OTHER BENEFICIAL USE 
a. Beach nourishments projects have been on-going within the Harbor to replenish sand 
eroded from beaches during storms and from regular tidal forces. Currently, sand used for 
beach nourishment is dredged from Jamaica Bay, Sandy Hook Channel, and East Rockaway 
Inlet.  Material is placed at various sites as needed, which could be as often as every 2 years 
at some sites and 20 years at others. 
 
b. Dredged material also has the potential for wide application in construction projects that 
require fill material.  In most applications, fill material requires certain specific geotechnical 
properties.  To enhance the geotechnical properties of dredged material, it is amended with 
additives such as Portland cement, coal fly ash, or incinerator ash, which absorb excess water 
and produce a more stable and compactable soil-like product.  The amount and type of 
additives mixed with dredged material is dependent on the application, which may require 
specific geotechnical properties per construction regulations.  In other construction 
applications, dredged material has been used as the raw material for blocks, tiles, and bricks.  
In such a case the dredged material is mixed with various additives and processed to meet 
American Society for Testing and Materials (ASTM) geotechnical standards for building 
materials. 

 
 
3.2.4 DECONTAMINATION TECHNOLOGIES 
 

a. The goal of decontamination technologies is the reduction, destruction or immobilization 
of contaminants contained in sediments.  This may be achieved through physical, chemical, 
thermal and/or biological processes.  Material that is unsuitable for placement at the HARS 
does not necessarily require decontamination.  Waste material (such as from a Superfund 
site) that poses a greater threat to the environment or human health than non-HARS material 
are often safely managed in properly permitted containment facilities rather than being 
decontaminated.  Decontaminated dredged material, however, generally has broader 
applications at a wider variety of placement sites than processed dredged material. 
 
b. Developing decontamination technologies that are cost-effective is challenging because 
of the high-energy requirements needed to remove contaminants from sediment.  
Solidification/stabilization processes by contrast require only the addition of admixtures to 
bind-up the contaminants, which is a relatively simple and inexpensive process.  Examples of 
decontamination processes include solvent extraction, sediment washing, and thermal 
destruction processes.  Expanding the scope of a process beyond small-scale pilot studies can 
help reduce costs.  Dredged sediment that has been decontaminated often has market value 
(e.g., as a lightweight construction aggregate), which can offset the decontamination costs.  
Other concerns related to this option include the ability to treat and use the large volumes of 
dredged material in a manner compatible with the environment and acceptable to the local 
communities where facilities would be located. 
 
c. The USEPA – Region 2, NJDOT/OMR, and the PANY/NJ are conducting test programs 
on sediment decontamination technologies.  In late 1999, NJDOT/OMR commenced pilot 
testing and a demonstration of five selected technologies.  The volume target set by 
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NJDOT/OMR is to treat and stabilize up to 500,000 CY/YR.  This is the same target set for 
the USEPA and NYD under the WRDA Section 405 program, which is coordinating closely 
with the NJDOT/OMR effort.  The PANY/NJ is currently evaluating treatability studies of 
four processes that produce construction materials such as aggregate and flowable fill. 
 
d. The decontamination option will generally require a treatment facility and storage/ 
handling areas to hold material while it awaits processing or before it is shipped to its final 
use destination.  Decontamination facilities can be sited at or near dredging sites and could be 
portable or permanent.  A permanent facility provides for a greater processing capability and 
would be expected to offer the most cost-effective operation. 

 
3.2.5 CONFINED AQUATIC DISPOSAL (CAD) FACILITIES (SUBAQUEOUS 

AQUATIC SITES) 
 

a. A CAD facility is a depression excavated into the bottom of a body of water for the 
purposes of disposing and confining dredged material.  This option includes the construction 
of CAD facilities either outside channels or within channels (sub-channel CAD facilities) 
(Figures 3-3, 3-4, and 3-5). 
 
b. The NYD draft siting report of potential zones for the use of CDFs and CADs applied 
four major factors for determining zones that reduced risks (USACE and WES 1998).  The 
factors used were physical, chemical, biological, and institutional.  Physical parameters 
considered included surface capacity area, shape, water depth, bottom slope, distance from 
the dredged area, hydrodynamics, and seismic activity.  Chemical siting factors included the 
volume of in-place contaminated sediments.  Biological siting factors considered included 
threatened and endangered species, submerged aquatic vegetation, benthic habitat, abundance 
of benthic organisms, benthic biomass, plume fronts, fisheries value, and presence of 
commercial/recreational fisheries.  Institutional factors evaluated included infrastructure, 
aesthetics, recreational use, cultural resources, jurisdictional considerations, and special sites.  
These factors were then evaluated using a GIS overlay process.  The results of this effort led 
to the establishment of zones where impacts would be relatively low, while still being 
feasible from an engineering perspective. 
 

 
3.2.5.1 CAD FACILITIES OUTSIDE OF CHANNELS 

a. Sequencing the use of CAD facilities over many years instead of excavating one large pit 
could provide the flexibility to respond to shortfalls in the availability of other options, as 
well as responding to changes in sediment quality that may come about as a result of 
contaminant reduction and habitat restoration.  This approach would ensure that the area 
disturbed was kept to a minimum and that the recovery of each site after capping would be 
underway as additional sites are added on an as-needed basis.  The first such facility in the 
Harbor was constructed in Newark Bay by the PANY/NJ and the initial capacity was 
estimated to be 1.8 MCY of non-HARS material.  Two other smaller facilities were 
permitted, but have not yet been constructed. 
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b. Other areas have been identified with a potential added capacity of up to 7 MCY for 
Upper Bay sites outside channels, while in Newark Bay, the potential capacity for out-of-
channel sites is 16 MCY.  Establishing CAD facilities in nearshore areas such as these can 
help contain contamination currently available for uptake and keep contaminated sediments 
close to their existing source.  For this reason they serve as contingency option in the event 
one or more of the preferred beneficial use options are not available (see DMMP – 
Implementation Report, Table 2-1 for the preference and status ranking of these potential 
CAD facilities).  Constraints include the depth of contaminated sediment and the depth to 
bedrock, both of which can severely restrict the capacity of the sites. 
 
c. The potential for this type of CAD facility has also been investigated in both Lower Bay 
and Raritan Bay.  Zone 2 at roughly 12 square miles in Lower Bay (Figure 3-6), was 
identified as a potential new area with a capacity for 100 MCY or more (see DMMP – 
Implementation Report, Table 2-1 for preference and status).  Based on feedback from 
various resource agencies, CAD facilities in Raritan Bay (Zone 1) are not considered 
feasible, due to concerns about biological impacts.  Zone 2 is located some distance from the 
significant habitat complex of the Raritan and Sandy Hook bays, but is of concern regarding 
permanent loss of bay bottom and Essential Fish Habitat with no in-kind mitigation for the 
loss.  This option, therefore, is considered the least desirable of feasible CAD alternatives. 

 
3.2.5.2 SUB-CHANNEL CAD FACILITIES 

a. A variation on the CAD option is the construction of pits within an existing channel.  
This option involves placing dredged material in an area excavated below currently 
authorized or maintained depths within an existing channel or berthing area.  Once the 
material has been placed, it can be left to be capped by natural sedimentation processes, or it 
can be capped with a suitable material brought from elsewhere.  Sub-channel CAD facilities 
for the DMMP would be used as a contingency only if no other cost-effective beneficial use 
options with comparable production rates were available. 
 
b. Advantages of sub-channel CAD facilities include the following:  (1) habitat disturbance 
to other areas would be minimized because it would be limited to areas already subject to 
periodic disturbance from maintenance dredging; (2) introduction of non-HARS material to 
other areas would be reduced; (3) dredging operations can be optimized and costs reduced 
because transportation distances would be shortened.  Potential disadvantages are:  (1) there 
could be negative effects on future channel deepening and turbidity associated with heavy 
vessel traffic, including deep draft vessel disturbance to material placed in those facilities; 
and (2) side slope excavation may be required if very deep pits are needed, which have 
potential adverse impacts on the biota and cultural resources. 
 
c. The total volume available for sub-channel facilities in the Bay Ridge/Red Hook is 
estimated at 8 MCY.  In Newark Bay there is a potential capacity of 10 MCY in sub-channel 
facilities. 
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3.2.6 CONFINED DISPOSAL FACILITIES (CDFS) 
 

a. A CDF involves the construction of dikes or other retention structures to contain dredged 
material, thereby isolating it from exposure to the environment.  Once filled, a CDF is 
typically capped with clean material that isolates it from the environment.  A CDF may be 
built on land, nearshore (attached to the shoreline), or as an island. 

 
3.2.6.1 UPLAND CDFS 

a. Construction of an upland CDF would require the construction of dikes or other retention 
structures (USACE 1996b).  Material placed in an upland CDF would be placed for disposal 
only, not for site remediation.  A liner and storm water runoff collection system may be 
required, depending on the characteristics of the chosen site. 
 
b. Tests would be carried-out as required on the liquid fraction of the dredged material. 
Adjacent surface and ground water would be monitored as necessary to ensure that the 
material is properly contained.  Based on feedback received from the public, local officials, 
and state representatives, all upland CDF sites (with the exception of the Belford site 
described below) have been dropped from further consideration at the present time, in favor 
of remediation/restoration at upland sites, with treated dredged material. 
 
c. A site at Belford, New Jersey, (N61) was historically used for disposal of dredged 
material from the local area.  Subsequent transfer to other adjacent locations such as a nearby 
landfill has been done in the past.  State and Monmouth County officials have requested that 
the site be used only for the future disposal of dredged material generated from navigational 
projects in the waters of Monmouth County.  However, at this time the likelihood of that 
restricted use is unknown. 

 
3.2.6.2 NEARSHORE CDFS 

a. Nearshore CDFs involve the construction in coastal waters of an enclosing dike, attached 
to land, isolating the interior ponded water from exchange to the ecosystem.  Once the dike is 
constructed, the inner area is filled with dredged material and then capped to isolate the 
material from the environment.  Nearshore CDFs may be used for the purposes of habitat 
remediation in existing degraded areas or for Port development.  The cost of nearshore CDFs 
is dependent upon the site, its end use, and its level of required mitigation.  Environmental 
concerns with this option include the permanent loss of nearshore aquatic habitat. 
 
b. Given the limited available area in the inner harbor, the total nearshore CDF capacity 
currently under consideration is less than 5 MCY.  Only three sites have been identified for 
potential nearshore CDF construction.  These sites are:  OENJ Bayonne, Phase 2, Atlantic 
Basin (Brooklyn, NY) and South Brooklyn Piers (Brooklyn, NY).  All these options are 
listed as preference 4 or 5, (non-preferred) and are no longer under consideration as a feasible 
DMMP option (see DMMP – Implementation Report, Table 2-1). 
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3.2.6.3 ISLAND CDFS 
a. An island CDF involves the construction in open bay or ocean waters of an enclosing 
dike isolating the interior from exchange to the ecosystem.  Once the dike is constructed and 
interior containment achieved, the inner area is gradually filled with dredged material and 
ultimately capped to isolate the material from the environment.  Due to the potential for 
significant coastal storms in this region, the containing structure of an island CDF must be 
designed to withstand extreme conditions so as to prevent loss of placed material.  Because 
this type of CDF is relatively expensive to construct, it is generally used for dredged material 
disposal over many decades in order to increase cost-effectiveness. 
 
b. A preliminary engineering and environmental siting process has identified potential 
island CDF sites in the Lower Bay of New York Harbor and within the New York Bight 
(Figures 3-6 and 3-7).  However, given the substantial environmental, social, and institutional 
concerns likely to be associated with construction of an island CDF in either location, it has 
been classified as a non-preferred option and is no longer under consideration as a feasible 
DMMP option (see DMMP – Implementation Report, Table 2-1). 
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4.0 AFFECTED ENVIRONMENT 
 
4.1 INTRODUCTION 
 
a. This chapter discusses existing conditions in the areas potentially affected by one or more 
of the management options discussed in Chapter 3.  It reflects the collection of considerable 
amounts of data over many years, including scientific information collected specifically for the 
Implementation Report and Technical Appendix.  The topics covered in this section of the PEIS 
may overlap in several sub-sections.  In order to eliminate repetition to the maximum practical 
extent, cross-references to other sections of the PEIS, Implementation Report, and Technical 
Appendix will be used. 
 
b. For most of the management options, implementation at specific sites would require 
detailed site-specific descriptions of resources and perhaps site specific data collection.  NEPA 
compliance would not be considered complete until information about the site’s existing 
condition was collected and presented.  It is anticipated that this would occur when or if selected 
options and sites are chosen for implementation.  For now, the options and sites are being 
assessed for generic overall impacts upon the resources within the larger geographical areas (NY 
Bight Apex, Lower Bay Complex, Upper Bay Complex, Uplands).  Note that sediment quality is 
discussed under both the biota and water quality sections, because both elements are affected by 
sediment quality. 
 
c.   Placement sites identified as potential dredged material management options could possibly 
be located within or in close proximity to a designated Superfund Site. Examples of Superfund 
Sites within the Hudson Raritan Estuary include the Hudson River PCBs Superfund Site, an 
approximate 200-mile stretch of the Hudson River from Hudson Falls to the Battery in New 
York City, and the Lower Passaic River and Newark Bay Study Areas of the Diamond Alkali 
Superfund Site. The Newark Bay Study Area includes portions of the Arthur Kill and Kill Van 
Kull. 
  
d.   In instances where a potential dredged material management option poses a reasonable 
potential adverse effect on the U.S. Environmental Protection Agency’s (USEPA) planned or on-
going remedial investigations or remedial actions within a Superfund Site, the NYD will closely 
coordinate with the USEPA to ensure that the implementation of the dredged material 
management option will not significantly impede or interfere with the remediation efforts.   
  
e.   A current example of this was demonstrated in NYD’s close coordination efforts with the 
USEPA to amend the NYD’s “Environmental Assessment on the Newark Bay Area of the New 
York and New Jersey Harbor Deepening Project” (USACE 2005).  One goal of the amendment 
was to present details of the coordination effort between the Harbor Deepening Project (HDP) 
and USEPA’s Remedial Investigation/Feasibility Study (RI/FS) of the Newark Bay Study Area. 
 
4.2 STUDY AREA 
 
a. The study area is large due to the variety of potential disposal options, volumes of 
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dredged material to be placed, and number of potential sites available.  The study area includes 
potential aquatic and upland sites. 
 
4.2.1 NEW YORK BIGHT APEX 

 
a. For purposes of this report, the NY Bight Apex is defined as the area of the Atlantic 
Ocean bounded by an imaginary transect line, referred to as the baseline, between Sandy 
Hook, NJ, and Rockaway Point, NY; proceeding east along the south shore of Long Island, 
NY, to the meridian at 70° 40’ west longitude; then south to the point where 70° 40’ west 
longitude intersects the parallel at 40° 20’ north latitude; then west to the NJ shore; then 
north along the NJ shore to Sandy Hook.  This is the study area in which an island CDF has 
been considered for potential siting.  This is also the location of the HARS and any potential 
new ocean remediation site(s).  This is essentially the portion of the Atlantic Ocean created 
bounded by lines running south from Long Beach, Long Island, and east from Monmouth 
Beach, NJ, approximately 20 miles offshore (Figure 4-1).  Exclusionary criteria have limited 
the CDF site to 3–12 miles from shore. 

 
4.2.2 LOWER BAY COMPLEX 

 
a. The Lower Bay Complex study area is defined as the waterbodies that are landward of 
the Sandy Hook to Rockaway Point baseline and includes Raritan Bay, Lower NY Bay, and 
Sandy Hook Bay and their tributaries.  Because this water area has no distinct separations, it 
is treated as one entity (Figure 4-2).  As Jamaica Bay is under consideration for beneficial 
use options, it is included under the Lower Bay Complex, because while it is a distinct entity, 
it falls inside the Sandy Hook to Rockaway Point baseline.  Potential management options 
within this area include habitat creation/ restoration. 

 
4.2.3 UPPER BAY COMPLEX 

 
a. The Upper Bay Complex of the study area includes four relatively compartmentalized 
sub-areas.  These sub-areas are:  1) the Upper Bay - from the Verrazano Bridge to the 
Battery, including Bay Ridge Flats, Red Hook Channel and the embayments, flats, and 
channels of NJ to opposite of the Battery, 2) the Arthur Kill and Kill Van Kull/Newark Bay, 
3) the Hudson River from the Battery to the George Washington Bridge, and 4) the East 
River from the Battery to the Throgs Neck Bridge (Figure 4-3).  Because somewhat distinct 
sections occur in the Upper Bay Complex, the resources for the four sections listed above 
are, in some instances, discussed individually.  Potential management options within this area 
include CAD pits, habitat creation/restoration, nearshore CDFs, upland remediation, and 
decontamination facilities. 
 

4.2.4 UPLAND  
 
a. Potential sites for land placement outside of the immediate area of the Harbor (adjacent to 
the Lower Bay or Upper Bay Complex) include Monmouth County, NJ, and mine sites in 
Clearfield County, PA, and Orange County, NY.  Some of the sites under consideration for 



FINAL Programmatic Environmental Impact Statement AFFECTED ENVIRONMENT 
 

 

 

Dredged Material Management Plan for the Port of New York and New Jersey  4-3 

the placement of appropriately stabilized non-HARS suitable dredged material.  The potential 
for additional permits to be issued by regulatory agencies could greatly increase the volume 
of material beneficially used in this way.  The PA Department of Environmental Protection 
(PADEP) permitted a demonstration project in June 1997 for using processed dredged 
material for abandoned coal mine reclamation.  The mine site chosen for the demonstration 
project was the Bark Camp Mine Reclamation Laboratory located in Huston Township in 
Clearfield County, PA.  The site was permitted to accept 735,000 MCY of processed dredged 
material.  At project completion, almost 500,000 CY of dredged material from NY/NJ 
Harbor was placed at the site.   A final report on the demonstration was completed in 
February 2004 (PADEP 2004). The successful demonstration of mine reclamation using 
dredged material at Bark Camp lends support to considering large-scale projects of 
significantly greater capacity. 
 

4.3 RESOURCES BY MAJOR AREA 
 
a. A substantial portion of the following characterizations of the study area was synthesized 
from a report by the United States Fish and Wildlife Service (USFWS) entitled Significant 
Habitats, and Habitat Complexes of the NY Bight Watershed (USFWS 1997).  As information 
was available and appropriate, the descriptions were augmented by other studies, including those 
conducted directly for the DMMP initial siting and design efforts, including a benthic infauna 
survey (USACE 1998a) and, an analysis of groundfish data for the NY Bight Apex (Wilk et al. 
1992), Lower Bay Complex (Wilk et al. 1998), and substantial segments of the Upper Bay 
Complex  (USFWS 1985).  Since these major areas are large to very large in size, this section 
will, where appropriate, concentrate on those resources most at risk of being impacted by various 
options under consideration. 
 
4.3.1 NEW YORK BIGHT APEX 

 
a. The marine environment of the NY Bight Apex seaward of the baseline between Sandy 
Hook, NJ, and Rockaway Point, NY, is potentially impacted by three options for the disposal 
of dredged material.  These options at one time included an island CDF, the HARS site, and a 
new ocean remediation site.  Given the substantial environmental, social and institutional 
concerns regarding construction of an island CDF, this option has been reclassified as 
preference 5 (i.e., non-preferred; see DMMP – Implementation Report, Table 2-1).  The 
HARS is located in the southern portion of the Bight Apex study area, and the resources 
within its boundaries as well as any impact on them, have already been addressed in a 
separate EIS (USEPA 1997a). 
 

4.3.1.1 WATER COLUMN 
a. Two groups of biota influence water quality, although other groups may also reflect 
changes in water quality.  These groups are bacteria and phytoplankton.  Bacteria are defined 
in the broadest sense as those organisms that decompose organic matter to their basic 
inorganic forms.  Also included in this group are pathogenic organisms known to be harmful 
to a range of biota (e.g., fish, humans).  The coliform test, a measure of intestinal organisms 
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discharged by humans and animals, is most often used as an indicator of the presence of 
pathogenic bacteria.  Tests for Enterococci are also being proposed by the USEPA. 
 
b. In 1974, the USEPA conducted a routine bacteriologic monitoring program in the waters 
of the NY Bight Apex, most importantly in the surf and nearshore zones of Long Island and 
NJ beaches. These data reveal a decrease in bacteria from the harbor to the open ocean.  
However data reported by Bigelow (1968) contrasts this gradient by showing a bacteria 
gradient from the HARS outward.  The data from these two surveys showed gradients 
proceeding in two different directions.  It is clear from both studies, as well as the 28-year 
study conducted by O'Connor (1980), that bacterial influence in the water column is confined 
to an area of 3 to 5 kilometers (km) (2 to 3 mile [mi]) radius from the HARS located 40° 23' 
Latitude and 73° 51' Longitude.  The center of this site is approximately 9 miles to the west 
of the center of island siting Zone 3.  Data from the USEPA study showed bacteria 
concentrations in the surf zones of Long Island and NJ beaches to be low and of sufficient 
quality for swimming.  The near shore waters (16 feet [ft] deep or less) show increases but 
still reflect average bacteria levels, well within standards.  Bacteria levels of NJ waters were 
found to be higher than those of Long Island possibly due to the predominance of the 
Hudson-Raritan Plume. 
 
c. Phytoplankton are single or multi-celled plant-like organisms that float in the sea.  These 
organisms are capable of photosynthesis, a process that releases oxygen into the water 
column.  Nutrient enrichment can result in the proliferation of plankton, with a detrimental 
impact on the ecosystem because decomposition by bacteria can lead to anoxic conditions.  A 
convenient measure of phytoplankton biomass is chlorophyll a concentration.  Phytoplankton 
has patchy distributions in water columns; the abundance of individual species varies 
seasonally.  Different species may be abundant in successive years and species composition 
is unpredictable (USEPA 1982). 
 
d. Surface chlorophyll a concentration outside the NY Bight Apex is generally less than 1 
μ/g/l (O'Connor 1977).  In addition to phytoplankton, the plankton community consisted of 
small animals (zooplankton), which feed upon phytoplankton, as well as each other.  Some of 
the zooplankton are a permanent constituent of the water column while others are temporary 
such as larval fish that eventually become non-planktonic.  Additionally, various fish species 
(e.g., Atlantic mackerel [Scomber scombrus]) that prey upon the zooplankton may, 
depending on life stage, comprise part of the zooplankton community.  These are in turn 
preyed upon by larger fish (e.g., bluefish, tuna). 
 

4.3.1.2 BATHYMETRY AND BENTHOS 
a. The bathymetry within the ocean study area was surveyed and analyzed by Barry Vittor 
& Associates (BVA) for USACE for surveys conducted during 1995 and 1996, (USACE 
1998a) using remote sensing tools (Figure 4-4, Tables 4-1 and 4-2).  The topographic 
features include relatively flat relief, with the Hudson River ancient riverbed, which heads in 
a southeast direction as a relatively narrow channel, expanding and angling in a southerly 
direction at about 40º 25' N Latitude and 73 º 50' W Longitude.  Depths of this feature in the 
study area range from 100 ft to greater than 135 ft.  Another naturally occurring feature is the 
change in the rather flat topography associated with the Christiansen Basin in the ocean study 
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area, and the rock/gravel that projects into the study area from the north.  Additionally, 
smaller but important areas such as the Shrewsbury Rocks are located off the NJ coast 
landward of the ancient Hudson River riverbed. 
 
b. Other substantial topographic features are the results of human activity and include the 
Mud Dump Site, Cellar Dirt Site, Acid Stain, and the sewage sludge site.  The Mud Dump 
site is within the perimeter of the HARS.  Small features include shipwrecks, and material 
placed for artificial reefs. 
 
c. Areas with major bathymetric features such as the Hudson River canyon, Mud Dump 
Site, etc., were excluded as possible sites for an ocean island.  The general area within the 
zone that was investigated is characterized by relatively flat but sloping (from northwest to 
southeast) topography with water depths ranging between 35 and 55 ft. 
 
d. Within the most recently studied area of the NY Bight Apex (Figure 4-1) the substrate is 
mainly silty-fine sands.  The substrate in Zone 3 is part of a much larger silty-fine sand zone 
and is one of the two dominant sediment types (the other is organic mud).  The infauna of the 
zone provided information on where impacts would be reduced.  It supports mainly annelids 
and bivalves.  Numerically, in the shallow water zone (<75 ft) annelids (45+%), mollusks 
(>25%) and crustaceans (<22%) comprised the vast majority of the taxa.  With regards to 
biomass mollusks, mainly bivalves, dominated (~90%), while echinoderms, annelids, and 
crustaceans comprised a major portion of the remaining biomass (Marine EcoSystem 
Analysis [MESA] 1981).  The difference between the composition by numbers versus 
biomass reflects the size of the types of fauna involved.  For instance due to the size/weight 
attained by the surf clam (Spisula solidissima) it dominated the biomass.  Although Spisula is 
dominant and commercially important, its’ populations are ephemeral. 
 
e. The NY Bight Apex was sampled for this DMMP, but because it would have been cost-
prohibitive at the current phase of planning to sample the entire area rigorously, only a course 
spatial resolution was used.  The USEPA (1997a) reported the results of data collection for 
the area.  A limited effort to ground-truth area MESA (1981) data (Table 4-1, Figure 4-4) 
was conducted (USACE 1998a), and additional data for the area were reviewed from the 
USEPA.  The ground-truthing effort indicated that the community described by MESA was 
still present. 
 

4.3.1.3 FISH AND MEGAINVERTEBRATES 
a. The fisheries within this study area are varied, and the time and space orientation of the 
various species can vary dramatically.  Bluefish (Pomatomus saltatrix), for instance, reside in 
the area mainly from mid-May until mid-November, while certain species of the codfish 
family (Gadidae) reside in the area mainly in the late fall through the early spring months.  
Bluefish occupy various segments of the water column depending on time of day and food 
supply while flatfishes (Pleuronectidae) are bottom dwellers that only occasionally venture 
off the bottom in search of prey (Table 4-3).  Common invertebrates include important 
commercial species such as surf clam, sea scallop (Placopecten magellanicus), American 
lobster (Homarus americanus), and squid (Loligo pealei and Illex illecebrosus). 
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b. Some fish species are highly migratory, such as several species of herring (Clupeidae 
family), tuna (Thunnus), and shark.  Other species that undergo seasonal movements include 
mackerel (Scomber spp.) that are usually present in the highest numbers in mid-spring, and 
bluefish that follow the mackerel schools.  Some bluefish remain in the Apex waters during 
the summer and into the fall.  Additional migratory and transient species generally are found 
close to or at the bottom.  These include: black sea bass (Centropristis striata), scup (porgy) 
(Stenotomus chrysops) and summer flounder (fluke) (Paralicthys dentatus).  Numerous 
species remain in the vicinity of the NY Bight Apex, but undergo population shifts in 
response to water temperature, and reproductive patterns (e.g., winter flounder [Pleuronectes 
americanus]). 
 
c. The portion of the NY Bight Apex that represents the site of Zone 3 is mainly 
unstructured bottom. It is located in an area considered to have high fisheries capacity by 
National Oceanic and Atmospheric Administration (NOAA) – National Marine Fisheries 
Service (NMFS) based on groundfish surveys focusing on twelve trawl caught species from 
1977–1988 (Chang 1990).  These data provide information on usage of the area that was 
considered in site determinations.  The finfish species include commercially and 
recreationally important winter flounder, summer flounder, and scup. 
 
d. Essential Fish Habitat (EFH) has been designated within the study area of the NY Bight 
Apex.  Various life stages of 33 species of fish and invertebrates have been identified as 
having EFH in the area.  These include both pelagic and benthic species such as Atlantic 
bluefin tuna (Thunnus thynnus), shortfin mako (Isurus oxyrhincus), blue shark (Prionace 
glauca), several species of Gadids and Pleuronectids (codfish and flatfish families, 
respectively), and both squid and surf clam. 

 
4.3.1.4 AMPHIBIANS AND REPTILES 

a. No amphibians are present in the NY Bight Apex ocean environment. Reptiles of the 
study area ocean zone are limited to sea turtles, which are covered under the Federal 
Endangered Species Act and are discussed under the heading Endangered Species (4.3.1.7). 
 

4.3.1.5 BIRDS 
a. Birds especially sea birds, use the nearshore areas of the NY Bight Apex for feeding.  
Species that nest in the area and are most likely to use this zone are gulls and terns.  
Additionally, there are several species of sea birds and shore birds that migrate through the 
areas during the spring and fall.  A few species that breed in the southern oceans and summer 
here include certain shearwaters (Puffinus) and Wilson’s storm-petrel (Oceanites oceanicus).  
Zone 3 is a wholly aquatic site, therefore no nesting species are found.  Land areas adjacent 
to the NY Bight Apex have nesting species of shorebirds that include American oystercatcher 
(Haematopus palliates), willet (Catoptrophorus semipalmatus), killdeer (Charadrius 
vociferous), piping plover (Charadrius melodus), and spotted sandpiper (Actitis macularia). 
 

4.3.1.6 MAMMALS 
a. The ocean waters seaward of the baseline are occasionally visited by several species of 
small toothed whales including the bottlenosed dolphin (Tursiops truncatus), common 
dolphin (Delphinus delphis), and harbor porpoise (Phocoena phocoena).  The commonly 
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occurring seal in the ocean zone is the harbor seal (Phoca vitulina), and increasingly the gray 
seal (Halichoerus grypus).  Great whales are discussed in the Endangered Species section 
(Section 4.3.1.7). 
 

4.3.1.7 ENDANGERED SPECIES 
a. In evaluating sites, substantial consideration was given to Federal endangered and 
threatened species in order to avoid impacts to them.  Several species of flora and fauna 
covered under the Endangered Species Act have been identified in the area (USFWS 1997).  
Others have been identified from the larger area discussed in the 1997 report, but are not 
discussed here because they are not known to be in the study area under consideration for 
dredged material disposal in the NY Bight Apex (Table 4-4, and the Fish and Wildlife 
Coordination Act Report attached as Appendix A list the species). 

 
4.3.1.7.1 Flora 
 

Sea Beach Amaranth 
a. The sea beach amaranth (Amaranthus pumilus), an annual plant of the amaranth family, 
was listed as threatened in 1993.  It has historically occurred on the barrier beaches of the 
Atlantic from Massachusetts to South Carolina.  Currently the known sites for this species 
are limited to the south shore of Long Island.  It is found in newly disturbed habitat (e.g., a 
blowout area of a dune).  Because of its ephemeral nature it is possible that this species could 
be found in the landward reaches of the DMMP study area. 
 
Sandplain Gerardia 
a. Sandplain gerardia (Agalinis acuta), a member of the figwort family, was listed as 
endangered in 1988.  It occurs from Cape Cod to Maryland along the coastal plain.  It is 
found in dry sandy soils.   It now mainly occurs on Long Island and is not likely to be 
adversely impacted by the DMMP except at an upland site if one were chosen. 
 

4.3.1.7.2 Insects, Northeast Beach Tiger Beetle 
a. The northeast beach tiger beetle (Cicindela d. dorsalis) was included on the Federal 
Endangered Species list during 1994.  Its former range was from Cape Cod, MA, to 
south/central NJ.  It had been recorded at least 24 times from the beaches of the NY Bight 
before being extirpated during the 1970s.  Development and oil spills have had the most 
impact on this subspecies.  This subspecies was reintroduced to the beach at Sandy Hook, NJ, 
and has become re-established there. 
 

4.3.1.7.3 Reptiles, Sea Turtles 
a. Several species of sea turtle occur in the ocean zone of the study area, they include; the 
endangered Kemp's Ridley (Lepidochelys kempii) and leatherback (Dermochelys coriacea), 
and the threatened green (Chelonia mydas), and loggerhead (Caretta caretta).  The 
endangered hawksbill (Eretomochelys imbricata) is apparently only a rare straggler in the 
NY Bight area.  There is no known special use of the area of Zone 3 by sea turtles. 
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4.3.1.7.4 Birds 
Piping Plover and Roseate Tern 
a. Nesting and feeding by piping plovers occur at Sandy Hook and Rockaway Point.  This 
coastal subspecies is Federally threatened.  Also, the Federally endangered roseate tern 
(Sterna dougallii) is occasionally found in the vicinity.  It was confirmed to be nesting at 
Breezy Point during 1997 and feeds on small species of fish in ocean and inlet waters 
adjacent to the nest site. 
 
Bald Eagle 
a. The bald eagle (Haliaeetus leucocephalus) currently is on the Federal endangered species 
list, although it has been proposed for delisting.  The timing of the delisting is not certain, 
therefore the removal from the list is not considered for any of the four placement areas or 
alternatives under this PEIS. 
 
b. The bald eagle does not nest in the study area.  Both subspecies of bald eagle migrate 
through the area, and the northern subspecies occasionally overwinters in the NY Bight area.  
Its most important wintering areas in the vicinity of the study area are the Hudson River 
north of the Tappan Zee Bridge, the Delaware River and the Catskill Reservoirs (USFWS 
1997).  The species continues to rebound, but future nesting in the general vicinity of the 
Lower Bay Complex is not considered likely due to the density and activity of the human 
population. 
 

4.3.1.7.5 Marine Mammals, Whales 
a. Six species of great whales have the potential to be found in the NY Bight, but are most 
commonly found outside of the Bight Apex (study area) and none are known to use the area 
in and around Zone 3 in any special manner.  All are listed as endangered, the northern right 
whale being the most critically endangered. 
 
Blue Whale 
a. Blue whales (Balaenoptera musculus) are rare visitors to the ocean portion of the study 
area.  Montauk, NY, more likely to be frequented by this species, has had less than 12 
confirmed sightings in the last 15 years (Okeanos-reported in USFWS 1997).  These 
sightings were in waters of approximately 100 ft or deeper. 
 
Finback Whale 
a. Finback whale (Balaenoptera physalus) is the most abundant of the great whales in the 
ocean off the mid and north Atlantic coasts. Its primary use areas are all located well east of 
the study area. 
 
Sei Whale 
a. Sei whale (Balaenoptera borealis) distribution is less well-known than that of the other 
great whales of the mid-north Atlantic.  Generally, it is believed to frequent areas above 40° 
N latitude, in waters 50–1000 ft deep.  Sightings in the NY Bight, but not as close as the 
Bight Apex, are mainly from July and August. 
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Northern Right Whale 
a. Northern right whale (Eubalaena glacialis) is endangered, perhaps critically so, and only 
about 600 individuals may remain, of which 300–350 are believed to be in the North Atlantic 
Ocean.  Sightings in the area of the NY Bight, but not as close as the Bight Apex, occur 
every year from March through June apparently during the whales’ northbound migration.  
During the southbound migration they appear to take a more seaward route. 
 
Humpback Whale 
a. Humpback whale (Megaptera novaeangliae) is the great whale that is most likely to be 
encountered in the vicinity of the NY Bight Apex.  It has been found in NY Harbor (rarely) 
and other waterbodies in that proximity.  Their temporal occurrence is bimodal since they 
mainly appear from June through September and again in December and January.  Their diet 
consists, in part, of small schooling fish such as sand lance (Ammodytes sp.).  This may 
explain the occurrence of this species in nearshore waters in the NY Bight Apex, where sand 
lance are occasionally abundant. 
 
Sperm Whale 
a. Sperm whale (Physeter catodon) is the largest of the toothed whales and owing to its size 
is considered to be a great whale.  It is rarely found in waters less than 600 feet.  Its presence 
in the NY Bight Apex is rare. 
 

4.3.1.8 ESSENTIAL FISH HABITAT (EFH) 
a. The Magnuson-Stevens Fishery Conservation and Management Act of 1996 (MSFCMA 
PL 94-265) was amended to include the Sustainable Fisheries Act of 1996.  One of its 
provisions is the designation of EFH for Federally Managed Species.  The Fishery 
Management Councils (FMCs) that manage species along the Atlantic Coast of the United 
States have made EFH designations.  These councils are the New England, Mid-Atlantic and 
South Atlantic FMCs.  The Secretary of Commerce has approval authority for the 
designations. 
 
b. The designations are based upon a 10’ longitude by 10’ latitude grid cell that, in the Port 
area, is approximately equivalent to a 100 square mile rectangle.  The presence of a species 
on the FMC list does not automatically confirm its presence in the Port study area (e.g., white 
marlin).  Designation for a species considers the pertinent life stages (e.g., most fish eggs, 
larvae, juveniles, adult stages) any one of which would, if data indicated substantial presence 
in a grid cell, be included as EFH (Table 4-5). 
 
c. Designation of EFH in a given grid cell for a species may be set aside if data show that a 
section of the grid does not contain the species at all, or it occurs in so few numbers that 
justification of that section as EFH does not exist.  This would need to be determined in 
formal consultation with NMFS, under the MSFCMA. 
 
d. The NYD is currently in consultation under the MSFCMA to ensure that requirements of 
the law are addressed, and a thorough review of EFH for designated species.  This is 
especially true for species such as cobia where there is a question regarding the designation 
and whether designation will remain in place for the Port study area.  Further, the 
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consultation will aid in addressing potential adverse effects as a result of potential 
implementation of options and given sites.  Assessment of EFH will be done on individual 
dredging projects as these projects are advanced for implementation. 
 
e. The NY Bight Apex portion of the Port study area for the DMMP has six EFH grid cells 
designated.  These grid cells contain EFH for one or more life stages for a total of some 32 
species.  Most species are finfish, however several invertebrates (2 species of squid and 2 
species of bivalve) are also included.  Species with the most presence based upon grid cells 
and life stages include the sandbar shark (Carcharhinus obscurus), winter flounder, and 
windowpane (Scophthalmus aquosus).  Other species that were also well represented using 
the total number of grids and life stages include several species of skates (Raja), red hake 
(Urophycis chuss), silver hake (Merluccius bilinearis), monkfish (Lophius americanus), 
bluefish, summer flounder, scup, butterfish (Peprilus triacanthus), Atlantic herring (Clupea 
harengus), and black sea bass. 
 

4.3.1.9 CULTURAL RESOURCES 
a. Significant cultural resources are any material remains of human activity that are eligible 
for inclusion or listed on the National Register of Historic Places (NRHP).  The Federal 
authorities on Historic Preservation include Section 5 of the Abandoned Shipwreck Act of 
1987, Section 106 of the National Historic Preservation Act of 1966, as amended, Executive 
Order 11593, and the Federal Advisory Council on Historic Preservation’s "Procedures for 
the Protection of Historic and Cultural Properties (36 CFR Part 800)." 
 
b. A preliminary cultural resource assessment was prepared for the DMMP in 1996 (Rakos 
1996).  At that time, the defined DMMP study area was much larger and included most of the 
NY Bight Apex, off shore and nearshore, as well as uplands within 2 miles of the shoreline in 
the counties surrounding the Port in NJ.  The 1996 assessment provided a brief summary of 
existing cultural resource data for offshore and nearshore resources and summarized the 
types of resources that might be encountered in upland areas.  The assessment also provided 
general descriptions of the cultural resource work that might be anticipated for each disposal 
option under consideration.  The State Historic Preservation Offices (SHPO) of both NY and 
NJ and the NY City Landmarks Preservation Commission (NYCLPC) concurred with the 
approach the NYD proposed to take with regard to identifying and evaluating cultural 
resources for the various DMMP options (Appendix C of this PEIS). 
 
c. A geomorphological assessment of the sediments recovered from a series of vibracores 
and borings was conducted in all offshore zones to assess the potential for these areas to 
contain paleoenvironmental data.  During the last 10,000 years of the late Pleistocene and 
Holocene periods, when ocean levels were lower than now, these areas were on a relatively 
dry coastal plain that may have been inhabited by Native American populations.  The 
geomorphological study concentrated on the analysis of pollen, foraminifera, and grain size, 
coupled with limited radiocarbon dating of sediments obtained from vibracores and borings.  
These data were used to reconstruct the paleoenvironment and ascertain areas that may have 
been favorable for occupation by Native Americans and that are more likely to have been 
preserved under existing sediments, having withstood geological and human scouring 
processes.  The preliminary analysis of these data indicates that several areas of the Apex do 
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contain soils that may yield important information on the prehistoric landscape (LaPorta et al. 
1998). 
 
d. Zone 3 has a moderate potential to contain significant resources.  Sediments recovered 
from this area are suggestive of a paleoshoreline.  While such an environment would have a 
high probability for cultural resources, the location of Zone 3 on the continental shelf would 
have made it prone to extensive erosion during the late stages of the Holocene sea-level rise.  
It is therefore possible that prehistoric sites have been eroded away (LaPorta et al. 1998). The 
final report will indicate which locations within Zone 3 have higher or lower potential for 
significant resources. 
 
e. Historic resources that might be encountered in the NY Bight Apex area of potential 
effect consist primarily of shipwrecks and other isolated artifacts lost or dumped at sea.  The 
potential for shipwrecks is substantial, although recent surveys in the Lower Bay Complex 
identified only a few potential cultural resources (Cox 1998).  A remote sensing survey will 
be conducted for Zone 3 as the project proceeds. 
 
f. Cultural resource issues for the HARS were addressed in the Environmental Impact 
Statement produced for that project.  Six shipwrecks were identified.  The NJ SHPO 
concurred that there would be no impact to these resources provided that the wrecks were 
avoided, as proposed in project plans. Fish reef construction would be located on pre-
approved, existing sites for which cultural resources have already been addressed.  As 
options are selected and locations determined appropriate cultural resources studies will be 
undertaken.  Compliance with Section 106 of the National Historic Preservation Act of 1966 
will be achieved for each selected site. 
 

4.3.1.10 SOCIO-ECONOMIC FACTORS 
 
4.3.1.10.1 Shipping 

a. During 1996, more than 51 million tons of ocean-borne cargo passed through the Port.  
The regional monetary impact of the Port and its dependent activities is currently estimated at 
more than $25 billion per year, and 229,000 direct and indirect Port-related jobs. 
 

4.3.1.10.2 Commercial Fishing 
a. Commercial fishing occurs in the NY Bight Apex.  Some of the main target species 
include ocean quahog, surf clams, and a variety of finfish such as winter flounder, summer 
flounder, scup, and several species of the codfish family.  Substantial numbers of people in 
the area engage in subsistence fishing. 
 

4.3.1.10.3 Recreational Fishing 
a. Computation of revenue associated with this activity is not readily available, but the 
NY/NJ metropolitan area has at least 750,000 saltwater recreational fishermen that fish on 
average of about 10+ days per year each.  This activity provides substantial employment and 
commercial income to individuals and business at marinas, bait and tackle shops, and those 
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who work on recreation fishing boats as captain and mates.  Fishing in the NY Bight Apex 
utilizes a variety of vessels that include private boats, charter boats, and party (head) boats. 
 

4.3.1.11 WATER QUALITY 
a. This section describes the surface water quality of the NY Bight Apex, specifically 
addressing temperature, salinity, dissolved oxygen, various nitrogen and phosphorus forms, 
silicate, pH, heavy metals, coliform bacteria, and phytoplankton.  Major water quality 
monitoring in the NY Bight Apex began in 1948, but has been sporadic.  Three types of 
water have been identified in the Apex shelf waters:  inlet waters (also called Hudson River 
Plume water), surface shelf water, and bottom water.  Sediment quality is discussed under 
both the biota and water quality sections, since these are the elements affected by sediment 
quality. 
 
b. The Hudson River Plume water encompasses the combined discharges of the Hudson and 
Raritan rivers and flow from the Lower Bay.  This culminates into a low-salinity plume 
located in the northwest corner of the NY Bight Apex.  Discharge volumes are maximal in 
April and minimal in August.  Approximately one-half of the annual discharge occurs during 
March, April, and May (Bowman and Wunderlich 1977).  The plume persists throughout the 
year; with an extent and depth highly dependent on local winds and flow rates from the 
Hudson and Raritan rivers (McLoughlin et al. 1975).  Generally the plume flows southward 
between the NJ coastline and the axis of the Hudson Shelf Valley.  During winter, however, 
the plume may flow eastward along the southern coast of Long Island. 
 
c. During spring the surface shelf water is affected by heavy river discharge with average 
salinity varying more than 4 parts per thousand (ppt).  Surface salinities in the NY Bight 
Apex decrease and a moderate salinity-maintained stratification occurs during the spring and 
summer months, separating surface shelf water from bottom shelf water.  Decreasing winds 
and increasing isolation cause a stronger thermocline to develop (Charnell and Hansen 1974).  
The two-layer system reaches its maximum strength by August.  Moderate salinity (25 ppt to 
27 ppt) and high temperature characterize summer shelf water. 
 
d. The winter characteristics of the bottom shelf water are essentially homogenous over the 
NY Bight Apex shelf.  With rapid formation of a thermocline and separation of surface shelf 
water in spring, bottom waters become isolated until the next winter.  Bigelow (1933) 
reported that this cool pool (temperatures typically less than 4°C) extended from south of 
Long Island to the opening of the Chesapeake Bay.  Bigelow (1933) also found that the 
cooler pool of Bottom Shelf water was surrounded on all sides by warmer water.  The upper 
layer of the Bottom Shelf water is usually found between 30m and 100m during the summer 
(Bowman and Wunderlich 1977).  Seaward, near the shelf edge, steep density gradients 
prevents large scale mixing from occurring between shelf and slope waters during the year. 
 
e. Anti-degradation policies apply to all surface waters of the States.  Existing uses must be 
either maintained or protected, and no irreversible changes to water quality are allowed that 
would impair or preclude attainment of designated uses. 
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4.3.1.11.1 Physical Properties 
a. Physical properties considered in this document are temperature, light, turbidity, and 
salinity. 
 
Temperature 
a. Temperature fluctuations generally follow a seasonal pattern and on the spatial scale of 
the NY Bight Apex, are relatively unaffected by man-made inputs.  However, unusual high 
or low temperature conditions occurring on various temporal and spatial scales can result in 
undesirable effects on the biological community.  The solubility of gases in water declines as 
temperature increases.  Saturation concentrations for dissolved oxygen in the NY Bight Apex 
can vary as much as 4 milligrams/liter (mg/l) from winter to summer.  Temperature must be 
considered when evaluating toxic substances in aquatic systems, as many substances (such as 
cyanide, phenol and zinc) exhibit increased toxicity at higher temperatures.  In addition, 
aquatic organisms require certain ranges of temperature for optimal growth.  Although not 
present during the winter, a strong thermocline develops during the summer with warm 
surface layers overlying cold bottom waters.  The thermocline is easily penetrated by dredged 
material but forms a boundary restricting the movements of plankton, nutrients, and oxygen 
during the summer. 
 
b. Surface temperatures of NY Bight Apex waters vary minimally over the long term with 
the average summer temperature ranging from about 21° to 24°C.  Monthly surface 
temperatures vary from a low of 2°C in winter to a high of about 23°C in late summer.  A 
maximum average vertical temperature stratification of 7°C is observed during July and 
August.  The most significant lateral gradients occur during the high runoff period in the 
spring.  The influx of cold bottom and surface waters from the ocean are evident during 
spring conditions.  The summer surface profiles have relatively small lateral gradients, 
although the vertical stratification is quite evident during this period.  The fall and winter 
data reflect the seasonal cooling and subsequent vertical mixing. 
 
c. The average surface temperatures of the NY Bight Apex area range from 8.5° to 20°C in 
the spring.  Increases in temperature are noted toward the NY Harbor and easterly to the 
Atlantic.  Cooler temperatures occur along the northern coast.  Summer surface temperature 
average ranges from 18° to 24°C.  Fall surface temperatures range from 3.5° to 15°C.  Winter 
surface temperatures range from 2° to 13°C.  The average bottom temperatures range from 4° 
to 12°C in the spring, 6° to 21°C in the summer, 11° to 14°C in the fall and 1.5° to 8.5°C in 
the winter. 
 
Light 
a. Light that penetrates bodies of water is a fundamental source of energy for life and heat.  
In general, light decreases exponentially with depth.  Light penetration is calculated as a 
measure of turbidity: the greater the turbidity reading, the less light penetration.  In a highly 
turbid system where light penetration is diminished, photosynthetic activity is limited to the 
upper reaches of the water column.  Turbidity can be influenced by many factors, including 
river plumes and energy events that re-suspend sediments. 
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Turbidity 
a. Surface turbidity can be measured by satellite imagery.  These images of the NY Bight 
Apex show the Hudson Plume, which is distinguished by the difference in reflexive index 
due to turbidity, in contrast with its surrounding waters.  The images of the plume show it 
extending southward and close to shore (Fedosh and Munday 1982).  Northwest winds, 
followed by southwesterly winds, cause the plume to move offshore by as much as 27 km. 
 
b. Turbidity below the surface can be measured using in situ instruments.  Dragos and 
Peven conducted hydraulic surveys in 1994, which included high resolution vertical profiling 
of water column turbidity in the vicinity of the HARS.  These hydraulic surveys showed low 
turbidity throughout the water column with a small mid-depth maximum in the central 
portion of the HARS study area.  This feature seems to extend from the north and west in to 
the HARS but does not extend to the east of this area.  The data did not reveal elevated 
turbidity in the vicinity of the HARS that might be attributed to dredged material disposal.  
However, the data did show the Hudson River discharge or coastal currents exerting notable 
influence on the turbidity.  Time series tracking of individual dredged material plumes 
demonstrated that turbidity associated with disposal events in the HARS quickly reached 
background levels within a few hours (Dragos and Lewis, 1993).  These data indicate that 
dredged material disposal in the HARS has transient impact on water clarity. 
 
Salinity 
a. The concentration of dissolved salts in seawater is usually expressed as a measure of 
salinity.  A rapid means of obtaining the salinity of a water sample is by measuring electrical 
conductivity.  Although water from the open ocean contains slightly more salts than 
expressed in salinity values (Strickland and Parsons 1968), salinity is essentially equivalent 
to the total dissolved solid content of seawater. 
 
b. Density in the marine environment is a function of salinity and temperature.  Density 
stratification is important in aquatic systems in that the different strata can have different 
environments and aquatic life communities.  Density is also important in evaluating pollutant 
discharges into the aquatic system.  Density differences between a sewage plume from an 
ocean outfall and the receiving waters can cause the plume to rise, resulting in concentrated 
sewage in the surface layer of the receiving waterbody. 
 
c. Salinity data in the Bight area was collected over a period of 28 years (from 1948 to 
1976) with no distinct long-term overall pattern observed (although the higher flow years in 
the early 1970's appear to reflect a decrease in surface salinity).  Average vertical gradients of 
salinity vary from less than 1 ppt to almost 2 ppt from top to bottom.  Seasonal salinity 
profiles may vary.  The effect of the high runoff from the Hudson River basin in the spring 
can be seen in the low salinity surface water extending into the NY Bight Apex.  Southward 
along the NJ coast the bottom water is higher in salinity, producing maximum stratification 
during this period.  In addition there is an indication of higher salinity bottom water 
penetrating into the Apex from the south. 
 
d. During late summer, the period of lowest average flow from the Hudson, salinities are 
greater than during spring.  The movement of low salinity water southward along the NJ 
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coast persists, as does the penetration of higher salinity in the bottom layer up the Hudson 
shelf valley, but with somewhat less stratification.  In contrast to the littoral current pattern, 
the off shore summer salinities suggest a clockwise circulation driven by the incoming 
freshwater, the general southwesterly drift and to some degree, incursion of high-salinity 
bottom water. 
 
e. The fall and winter data reveal less stratification, with the fall surface data again 
indicating the drift along the NJ shore.  The winter surface data indicate some tendency for 
the surface flow to be deflected farther northward than usual.  Vertical gradients are small, 
and generally movement of higher salinity bottom and surface water into the area from the 
southeast is apparent (O'Connor et al. 1977).  Maximum salinities occur inshore during 
February and March, averaging 33 ppt to 34 ppt (Bowman and Wunderlich 1977). 
 

4.3.1.11.2 Chemical Properties 
a. Chemical properties include dissolved oxygen, various forms of nitrogen, phosphorus, 
organics, pH, and certain heavy metals. 
 
Dissolved Oxygen 
a. Aquatic photosynthetic organisms such as phytoplankton influence the dissolved oxygen 
level in a natural waterbody through photosynthesis and respiration.  Because photosynthesis 
requires light, oxygen production from photosynthesis occurs during the daylight hours and 
predominantly in the surface layers.  Organisms such as bacteria are a source of oxygen 
depletion in an aquatic system as they utilize oxygen through respiration.  Oxygen depletion 
in aquatic systems, however, may be replenished through atmospheric regeneration.  As 
oxygen is depleted in the water column, atmospheric oxygen diffuses into the water to 
replace the deficiency.  The saturation level of dissolved oxygen in water is limited and 
varies with salinity and water temperature.  Generally, organism survival begins to drop off 
at dissolved oxygen levels below 3–4 mg/l. 
 
b. Monthly variations in the NY Bight Apex-wide dissolved oxygen averages are vertically 
stratified, with dissolved oxygen at the surface near or above saturation with a maximum 
variation of about 16%.  The variation of percent saturation at the bottom is much higher 
over the year.  The values range from a maximum in January close to saturation, to a 
minimum of 63% in August.  The maximum vertical stratification of about 40% occurs in 
August and September; generally little variation is observed in January and November.  
Dissolved oxygen concentrations vary from 12 to 7.6 mg/l at the surface and 11 to 5 mg/l at 
the bottom, from winter to summer respectively (NOAA 1979). 
 
c. Seasonal stratification of dissolved oxygen occurs in the spring when vertical differences 
of 10 to 30% occur, with some indication of a bottom sediment oxygen demand reflecting the 
effects of sewage disposal in the Hudson shelf region.  In summer, surface dissolved oxygen 
everywhere is greater than 100%, which reflects algal photosynthesis.  The bottom 
percentage of oxygen saturation varies through the NY Bight Apex, with less than 60% in the 
vicinity of the HARS and 70 to 80% in other areas including Zone 3.  No spatial variances in 
dissolved oxygen content occur in the fall and winter, except for the apparent discharge of 
low dissolved oxygen water from the Hudson River into the surface of the NY Bight Apex 
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during the fall.  In general, in the fall and winter near vertical homogeneity at reasonably 
high levels of dissolved oxygen occur. 
 
d. Moving sewage sludge disposal from the 12-Mile Site to the 106-Mile site in 1986–1987 
measurably improved the water quality of the inner Bight (Studlhome et al. 1995).  Data 
collected between 1987 and 1989 to evaluate the response of the NY Bight Apex to 
reductions in sewage sludge loading showed that summer water column dissolved oxygen 
levels in previously impacted areas rose after the 12-Mile Site was closed.  In particular, 
measurements of dissolved oxygen (DO) in bottom waters of the inner NY Bight Apex 
demonstrated rapid recovery of DO values to that above 4 mg/l from 1986 through 1988 
(minimum values in 1989 were about 2.5 mg/l).  This compared to values below 0.5 mg/l at 
the previously most heavily impacted station during the summer months from 1983–1985 
(Mountain and Arlen 1995).  Dissolved oxygen levels were measured by USEPA Region 2 in 
the coastal waters (original data from USEPA 2 STORET database) off NJ and NY (to 
depths of 40m) between May and October from 1985 through 1994 indicated that only 26 of 
3,888 data points were less than 2 parts per million (ppm) and 102 less than 3 ppt.  This 
strongly suggests that the vast majority of the Bight Apex contains enough dissolved oxygen 
to sustain marine life.  No trends toward lower DO as depth increased were evident in this 
data set (USEPA 1997a). 
 
Nutrients 
a. The two nutrients essential for primary production in the ocean are phosphorus and 
nitrogen.  Other nutrients, notably silicon, as well as micronutrients and metals, also are 
necessary for plant growth and may enhance or retard production.  Most aquatic marine 
systems however, are dominated by the availability or unavailability of phosphorus and 
nitrogen, usually present in water and taken up by photosynthetic organisms as phosphate or 
nitrate. 
 
b. The biological reactivity of nutrients, seasonal physical structure of the water column, 
currents and wind conditions, and remobilization from sediments all affect the distribution 
and concentration of nutrients in the water column (Stoddard et al. 1986).  The dominant 
factor affecting nutrients in the NY Bight Apex is the flux associated with the Hudson River 
outflow (Stanford and Young 1988).  The flux is the movement of water associated with tidal 
exchange and net outflow due to the discharges mostly from the Hudson and Raritan rivers.  
The flux dominates the loading of nutrients to the inner Bight (Stoddard et al. 1986, 
HydroQual. 1989a).  Stoddard et al (1986) summarized data from stations between 1973 and 
1981 in the greater NY Bight.  This summary indicates that nutrients in the NY Bight Apex 
typically display a winter maximum (period of lowest productivity) and summer minimum.  
The amplitude of this cycle decreases seaward.  Primary production is highest in the spring 
with a summer minimum and secondary fall maximum. 
 
c. Generally, nutrient enrichment in the off shore coastal waters of NJ routinely causes 
elevated phytoplankton levels (HydroQual 1989b).  Stoddard et al (1986) indicates that the 
enrichment could increase primary productivity by as much as 30 %.  Annual monitoring of 
the coastal waters off the eastern seaboard by USEPA Region 3 shows the effect of coastal 
outflows on chlorophyll enrichment (USEPA 1992a) and decreasing levels with increasing 
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distance off shore including coastal NJ.  Such enhancements are generally confined to the 
surface waters as the source of nutrient for phytoplankton growth are added above the 
seasonal density stratification limits exchange of nutrient rich bottom waters with surface 
waters.  Under typical conditions, these same phenomena limit the availability of nutrients 
regenerated in the sediments from reaching the light rich surface layer, thereby limiting the 
impact of sediment regeneration on coastal productivity during the summer months (Kelly 
1993, 1995). 
 
d. In the past 10 years, nutrient loading in the NY Bight Apex has decreased, thereby 
resulting in improved water quality.  Evidence of this is the increase in dissolved oxygen 
levels in the NY Bight Apex waters.  Disposal of dredged material in the NY Bight Apex 
remains, as in the past, a minor source of nutrients. 
 
e. In aquatic systems, inorganic phosphorus is generally in the form of orthophosphate, 
although other forms may be present.  Readily available inorganic phosphorus is essentially a 
nutrient for plant and animal growth and passes through various stages of decomposition and 
recycling. 
 
f. In the NY Bight Apex from 1949 to 1974, inorganic phosphorus means ranged from 
0.012 to 0.025 mg/l at the surface and from 0.026 to 0.030 mg/l at the bottom.  In the vicinity 
of the historic HARS, mean inorganic phosphorus concentrations at the bottom were higher 
than bottom concentration averages for the NY Bight Apex.  Monthly variations show a 
decreasing trend in inorganic phosphorus from about 0.028 mg/l in January, to a minimum of 
about 0.018 mg/l in May.  During the spring algal bloom, an increase occurs to mean values 
between approximately 0.02 and 0.04 mg/l.  Vertical stratification is minimal except during 
the summer, when the difference between the mean concentrations at the surface and the 
bottom are about 0.01 mg/l. 
 
g. Nitrogen is notable in the aquatic system because it is an essential component of all 
proteins, chlorophyll a and other biological compounds.  Nitrification in aquatic systems is a 
phenomenon in which ammonia is oxidized to nitrites and nitrates.  This phenomenon is 
dependent on bacterial action and is important in water quality management because of the 
significant amount of oxygen required for this process. Thus, the input of wastes can upset 
the natural balance.  Nitrification in aquatic systems causing eutrophication (over-enrichment 
of the system) can result in excessive growth of aquatic plants.  Atmospheric nitrogen is 
transferred to the aquatic system by electrical discharge and by nitrogen fixing bacteria and 
algae that convert elemental nitrogen to organic nitrogen. 
 
h. Data on nitrogen in the NY Bight Apex-wide system were not obtained prior to 1969.  
Looking at nitrogen on a monthly scale, nitrates show a downward trend from a mean 
concentration of about 0.06 mg/l of nitrogen in February, to minimum values of about 0.008 
mg/l in July.  Vertical stratification is generally minimal.  A notable exception occurs in 
April, when the mean surface nitrate concentration is about 11 mg/l, indicative of high 
nutrient input during the spring runoff period.  The primary source of nitrogen appears to be 
from the Hudson River.  There is a general tendency for higher nitrogen concentrations to 
extend southward along the NJ shore, in accordance with the general circulation patterns. 
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pH 
a. pH is the measure of the acidity (less than 7) or alkalinity (greater than 7) of a solution.  
Pure water, containing equal parts of hydrogen and hydroxide ions, is neutral with a pH of 7.  
The pH value generally encountered in the sea is between 7.5 and 8.4.  Deviations from 
normal conditions may be indicative of contaminants.  Photosynthetic activity can result in 
higher pH values as result of the reduction of CO2 in the water.  Low pH indicates anaerobic 
conditions.  No pH data of area waters were available before 1973.  According to data 
collected by O' Connor (1977), pH is consistently within a narrow range of from about 7.8 to 
about 8.3 on a NY Bight Apex-wide average.  This pH is also normal for open ocean waters.  
The pH in the bottom layer is always from 0.1 to 0.4 standard units lower than in the surface 
layer. 
 
Metals 
a. Heavy metals included in this section have been selected on the basis of available data. 
 
b. Iron and manganese concentrations are generally low in highly buffered aquatic systems 
that are well aerated, because oxidized precipitates form and settle out of the system.  
Background levels in the open ocean for iron and manganese are 0.010 and 0.002 mg/l, 
respectively (Wenk 1969) (Table 4-6). 
 
c. Recent data show that the concentrations of metals in the water column decrease off 
shore from the mouth of the Harbor.  The decreasing off shore gradient (USEPA 1991, 
USEPA 1992a, 1992b, Hanson and Quinn 1993, Klinkhammer and Bender 1981) directly 
reflects dilution of the contaminant concentrations in the Hudson River Plume with seawater 
from the Bight region.  Variations of this gradient may occur as the flow of the river changes 
and in response to other climatological factors that affect mixing and transport regimes of the 
inner Bight.  The seasonal stratification of the water column also affects the vertical 
distribution of contaminants.  For example, metals concentrations in surface waters are 
consistently higher than in waters from below the pycnocline (density layer).  This reflects 
both the influence of the Hudson River outflow on the surface waters of the NY Bight Apex 
and natural geochemical processes that transport metals through the water column.  Repeated 
sampling of the water column in the vicinity of the HARS shows that metals concentrations 
in this area are low and reasonably constant.  Thus while the concentrations of heavy metals 
in the NY Bight Apex and study area can range widely, the spatial and temporal distributions 
of heavy metals are reasonably predictable (USEPA 1997a). 
 
d. In general, data on iron concentrations in the NY Bight Apex are measured as total iron, 
which includes soluble, particulate, colloidal and organic iron.  The NY Bight Atlas recorded 
iron measurements 5 ft below the surface and 5 ft above the bottom.  Data showed that 
average surface iron concentrations are highest during winter (about 160–299 μg/l), with 
averages of about 40 μg/l generally observed during the remaining of the year.  A second 
peak observed in April may be due to spring runoff.  Vertical stratification of iron is minimal 
through the year, except for September, October, and December, when the difference 
between surface and bottom averages is about 80 μg/l. compared to background levels for 
iron of 10 μg/l in the open ocean.  Horizontal distributions of iron are present seasonally.  



FINAL Programmatic Environmental Impact Statement AFFECTED ENVIRONMENT 
 

 

 

Dredged Material Management Plan for the Port of New York and New Jersey  4-19 

Iron concentrations in the NY Bight Apex are generally higher than those of the open ocean 
levels.  Peak concentrations occurred in the vicinity of the sewage sludge and acid waste 
disposal areas. 
 
e. The background levels for copper; cadmium and zinc are 0.003, 0.001, and 0.01 mg/l 
respectively.  Cadmium is an element of high toxic potential that concentrates in plant and 
animal tissues.  Zinc is an essential element in biological metabolism.  Concentrations of 
0.03 to 4.0 mg/l have been reported to be toxic to fish (US Department of Health, Education 
and Welfare 1962). 
 
f. The sulfates of copper and zinc, as well as copper and cadmium, are synergistic in their 
toxic effect on fish (McKee and Wolf 1963). 
 
g. According to a NOAA study (1979), copper averages at the surface decrease from 4.7 
μg/l to about 3.5 μg/l during the winter-spring period.  In the bottom layers, average 
concentrations during this period vary from about 3 to 4 μg/l to a maximum of approximately 
8 μg/l in July and September respectively.  Conditions are generally homogenous through the 
water column during this period. 
 
h. The average cadmium at the surface and bottom decreases from 8.9 μg/l and 2.4 μg/l 
respectively, in February to a homogenous condition in the spring of less than 0.5 μg/l.  The 
background ocean concentration of cadmium varies from about 2 μg/l in July and October to 
between 0.5 and 1 μg/l during other months.  Averages at the surface vary from 1.5 μg/l in 
July to 0.5 to 1 μg/l for the other months.  Thus vertical stratification exists in October, but 
with bottom levels greater than surface levels and with the opposite conditions in February. 
 
i. The average concentrations of zinc at the surface were approximately 40 μg/l in 
February, August and September, decreasing to 20 μg/l in October and increasing to 35 μg/l 
in November.  There is no notable vertical stratification of zinc except in August and 
September, when bottom average concentrations were 10 to 20 μg/l less than at the surface.  
The ocean background concentration of zinc is about 10 μg/l. 
 
j. Mean surface manganese was less than 1 μg/l in February, whereas the ocean background 
level is 2 μg/l.  In April, stratification is seen with a surface mean of 28 μg/l compared to a 
bottom mean of 10 μg/l.  During the remainder of the year, mean concentrations varied from 
5 to 15 μg/l at both surface and bottom, with vertical stratification during some months. 
 
Organics 
a. The persistence and toxicity of chlorinated hydrocarbon's (e.g., DDT [dichloro-diphenyl-
trichloroethane] and PCBs]) cause great concern due to their abundance and distribution in 
marine environments. 
 
b. Inputs of PCBs to the NY Bight Apex result primarily from historic dumping of sewage 
sludge and dredged material, atmospheric fallout, and direct discharge from shore sources.  
Within the Harbor area (the source of dredged material), important sources of PCBs to the 
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water column and eventually the sediments are the Hudson River inputs.  These inputs 
consist of PCBs from an estimated 500,000 kg (1.1 million pounds) that exist in the Hudson 
near Troy Lock and Dam, and approximately 3,100 kg of PCBs in the lower Hudson, 
annually (USEPA STORET).  Sewage treatment-plant discharges and atmospheric fallout 
accounts for a portion of the PCB load within the Hudson River (O'Connor et al. 1980).  
Concentrations of PCBs are lower offshore than within the estuary. 
 
c. HydroQual (1989b) summarized water column PCB concentrations as falling in the range 
of 0.33 to 0.6 ppb in the late 1970s, but suggested that the levels might be high due to 
analytical artifacts.  The measured background concentrations of Dioxin in the water column 
of the HARS are low (<9.913 μg/l or ~10) (Dragos and MacCarthy-Peven 1994).  Further, 
Bopp et al. (1995) indicate the DDT concentrations in water column particulate matter are 
low and can be traced to atmospheric inputs rather than dredged material from the HARS. 
 

4.3.1.12 GROUNDWATER 
a. Groundwater resources within the NY Bight Apex study area have generally not been 
classified.  Existing studies on groundwater resources are confined to landmasses.  The 
closest landmasses to this study area (Brooklyn and Queens, NY) are underlain by the Upper 
Glacier Aquifer, the Gardiners Clay Aquifer, Jameco Aquifer, Magothy Formation Aquifer, 
Raritan Clay Aquifer, and the Lloyd Sand Aquifer (Personal Communication, USGS NY).  
No extrapolation or studies have been performed to determine the boundaries of these 
aquifers as pertains to the NY Bight Apex (Pope 1998).  The flow gradient of these aquifers 
is such that groundwater from the landmass is merging with the salt water of the NY Bight 
Apex. 

 
4.3.1.13 AIR QUALITY 

a. Air Pollution has been defined as the presence in the air of substances in concentrations 
sufficient to interfere with health, comfort, safety, or the full use and enjoyment of property.  
Substances released into the air are considered potential pollutants not only in terms of their 
effects on human health but also in terms of their effects on agriculture products and on 
buildings, statues and other public landmarks. 
 
b. Air pollution can be produced by both stationary and mobile sources, and can lead not 
only to acute and chronic health problems, but also long term global effects. 
 
c. Site specific NEPA analysis for air quality would be conducted following the USEPA 
recommended checklist given below: 

 
• Air permits to be issued by the USEPA, NY, or NJ; 
• Supporting air emissions and air quality impact evaluations for dredged material, 

and on-road and non-road mobile sources, including marine vessels and 
locomotives; 

• Supporting analyses to assess conformity of actions with the NY and NJ State 
Implementation Plans; 
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• Evaluation by local metropolitan transportation planning organizations such as the 
NY Metropolitan Transportation Council and the North Jersey Transportation 
Planning Authority where a transportation project is involved in the disposal; and, 

• Identification of indirect emissions associated with specific options. 
 
d. According to the 1996 National Air Quality and Emissions Trends Report prepared by 
the USEPA, air quality has continued to improve during the past 10 years for all six National 
Ambient Air Quality Standards (NAAQS) parameters.  The NAAQS parameters are: ozone 
(O3), inhalable particulates (PM-10), sulfur dioxide (SO2), nitrogen oxides (NOX), carbon 
monoxide (CO), and lead (Pb).  When examined individually, emissions for all criteria 
pollutants, except NOX, decreased between 1970 and 1996.  Lead emissions had the greatest 
improvement overall with a 98% decrease from 1970 to 1996 (USEPA 1997b). 
 
e. Volatile organic compounds can lead to the production of ozone, which at ground level 
can cause considerable harm.  According to the USEPA, ground level ozone appears to be 
the most pervasive problem nationwide. 
 
f. The air quality of the aquatic areas associated with the proposed options under the 
DMMP are determined by both natural and anthropogenic processes.  Natural processes 
consist of the emission of particulate matter and gases from the ocean surface.  
Anthropogenic emissions are characterized as particulate and gaseous material from land 
surfaces, and stationary and mobile sources.  The majority of anthropogenic emissions are a 
result of fossil fuel combustion.  The NY Bight Apex coastal areas are heavily industrialized 
and represent one of the largest emission sources in the United States.  Air currents and 
winds disperse constituents released from point and non-point sources throughout the region.  
The National Weather Service maintains an offshore meteorological platform, ALSN6-
Ambrose Light at 40º46' North and 73º 83' West.  This platform collects meteorological data 
including information on winds, waves, atmospheric pressure, and air temperature.  The 
National Weather Service tabulated the average wind speeds from November 1984 through 
December 1993 at Ambrose Light.  Wind speeds are strongest during the fall and winter 
months, peaking in December with an average of 16.5 knots.  Air temperature peaks in July 
with an average measurement of 22.4o C.  The lowest average air temperature was 1.4o C in 
February. 
 
g. Although air quality data are not collected specifically for the NY Bight Apex, air quality 
in this region is related to the air quality of the surrounding landmasses.  These landmasses 
include Monmouth County, NJ, and Brooklyn, NY.  According to the 1996 Annual NY State 
Air Quality Report there are 12 air monitoring sites within Richmond County (Staten Island) 
and 5 air monitoring sites within Kings County (Brooklyn). 
 
h. Monmouth County is located in the Northern Coastal Pollutant Standards Index 
Reporting Region.  For monitoring year 1996, this region had 1 unhealthful day and 3 days 
approaching unhealthful.  Within the county, air-monitoring stations are located in Freehold 
and at Monmouth University.  The Freehold station monitors for carbon monoxide and 
smoke shade.  Ozone is monitored at the Monmouth University station.  For monitoring year 
1996, Monmouth County was in non-attainment of the National Primary (Health) Standard 
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for ozone.  This area was designated "Severe 2" with a design value of 0.191–0.279 ppm.  
The attainment date is November 15, 2007 for this parameter.  Monmouth County was in 
attainment for monitoring year 1996 for the other parameters of concern (NJDEP 1997a). 
 
i. Staten Island (Richmond County) is currently designated as non-attainment for CO with a 
moderate classification of 12.7 ppm (NYSDEC 1997).  Of the 12 monitoring sites located in 
this county, none collects data on ambient CO.  The county is not designated for Pb or PM-
10 parameters but multiple monitoring sites do collect data on these parameters.  Data for 
1996 did not exceed the parameter for Pb.  According to the 1996 Annual NY State Air 
Quality Report, PM-10 is monitored by six sites, none of which exceeded the PM-10 
parameter.  Richmond County had non-attainment and severe classification for O3 for 
monitoring year 1990 (ENFLEX 1998).  The S. Wagner High School site monitors for O3 
and had no exceedances in 1996 (NYSDEC 1997). 
 
j. Richmond County, which is part of the NJ-NY-Connecticut (CT) Interstate Air Quality 
Control Region (AQCR) cannot be classified or is better than the national standards for NOX 
(ENFLEX 1998).  Monitoring systems located throughout Richmond County do not monitor 
for this parameter.  SO2 is monitored at the S. Wagner High School and had 0.027 ppm for a 
24-hour average, which does not exceed the annual mean standard for this parameter.  All but 
one monitoring site within the county collects data on total suspended particles (TSP) and for 
monitoring year 1996 there were no exceedances for this parameter (NYSDEC 1997). 
 
k. Brooklyn is located in Kings County, which is also designated as the NJ-NY-CT-
Interstate AQCR.  This county was in non-attainment for CO with a "Moderate 2" 
designation and a classification of 12.7 ppm in 1996. O3 was classified as "Severe 2" as of 
1990; therefore the county was also in non-attainment for this parameter.  Both PM-10 and 
Pb have not been designated and SO2 is not classified for Kings County. The NJ-NY-CT NJ-
Interstate AQCR is designated as better than the national average for NO2 (ENFLEX 1998). 
 
l. Within Kings County there are five monitoring sites that are part of the ambient air 
monitoring system of NY. Of the parameters monitored by these sites CO, O3, PM-10, TSP, 
SO2, and Pb did not exceed the state/federal standards determined for these parameters in the 
monitoring year 1996.  Brooklyn Transit, a monitoring site for Kings County, has continually 
decreased in its exceedances for CO from 1984 to 1995.  Trace metal concentrations for 
arsenic, cadmium, Pb, mercury, nickel, and vanadium have also steadily decreased at the 
Greenpoint monitoring site from 1992 to 1996 (NYSDEC 1997). 
 

4.3.1.14 NOISE 
a. The Atlantic Ocean at NY Bight Apex represents a natural resource that impacts 19 
million people.  Its shores support prime swimming areas in addition to recreational boating 
and fishing.  A variety of finfish and shellfish have been commercially fished there for over a 
century.  Shipping lanes cross its waters.  Sand and gravel mining, air traffic overflights, and 
wind, all contribute to its uses and contribute to its ambient noise levels. 
 
b. The nearest areas of special concern are on the NY and NJ coasts.  These areas were 
established for the protection and enhancement of waterfowl and shore birds.  The largest 
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area of special concern is the 26,000-acre Gateway National Recreation Area that 
encompasses most of the Jamaica Bay and Rockaway Point region of Long Island, as well as 
part of Sandy Hook, NJ.  

 
4.3.1.15 AESTHETICS 

a. Aesthetic resources of the NY Bight Apex study area can be defined as the perceived 
view of this area by the population.  Federal laws that apply to aesthetic resources include the 
Coastal Zone Management Act of 1972 (Sections 302b, 303b), the NEPA of 1969 (Section 
101b), the Water Resources Planning Act of 1965 and the "amenities" criteria of the MPRSA 
of 1972. 
 
b. The perceived aesthetic view for this study area can be described as the visible 
surrounding land and water use.  For establishing the aesthetic environment in the NY Bight 
Apex study area, special consideration may be given to the direct view of an aquatic project 
site from public and private access shoreline points and scenic viewpoints surrounding the 
study area.  The daily visibility for the NY-NJ region is recorded by the National Weather 
Service, Northeast Regional Climate Center from the Newark Airport (Essex County, NJ), 
the J.F. Kennedy Airport (Queens County, NY), LaGuardia Airport (Queens County, NY), 
and Central Park (Manhattan, NY).  The recorded visibility for these locations ranges from 
limited visibility (ability to view objects less than one-quarter mile away only) to visibility 
greater than 10 miles (Schultz 1998).  The NY Bight Apex study area is visible from 
Monmouth and Middlesex county shoreline regions in NJ and from Richmond, Kings, and 
Queens county shoreline regions in NY.  Offshore visibility may be lessened in the spring 
months due to off-shore fog created by warm southerly flows of air passing over the cold 
ocean water. 
 
c. The public access shoreline points and scenic viewpoints surrounding the NY Bight Apex 
study area may include community facilities such as schools, churches, libraries, community 
centers, parks, designated federal or state wild and scenic rivers, historic or recreational 
facilities, designated scenic viewing areas, wildlife areas, public foot trails, fishing piers, boat 
docks, boat access ramps and other designated open spaces.  Consideration may also be given 
to the residential zones and all roadways or rail systems in relation to the project vicinity 
(NYECL 1987; Conner et al. 1979; and USACE 1996a). 
 
d. Additionally, consideration may be given to the viewscape from the aquatic study area 
seen by the recreational fishermen and boaters using this area.  General aesthetic degradation 
of the NY Bight Apex region is a major concern to this group (Conner et al. 1979).  The Bays 
and waterways in the NY Bight Apex study area are used extensively by boat, barge, and 
freighter traffic of commercial and recreational interests.  Boaters within and surrounding the 
NY Bight Apex study area may be in view of a dredged material disposal location. 
 
e. Whether viewing the study area from the surrounding shorelines or waterways, the 
viewscape of the NY Bight Apex study area may include lightly traveled waterways, light air 
traffic, developed commercial shorelines, residential beach shorelines, and undeveloped 
shorelines. 
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4.3.1.16 RECREATION 
a. The NY Bight Apex is the focal point for many recreational activities.  NY and NJ shores 
are dotted with beaches, state and national recreation areas, wildlife refuges, and marinas.  
These areas along the coast provide recreational opportunities for the large nearby 
population.  The recreational opportunities that occur in the Atlantic Ocean in the area of the 
NY Bight Apex include boating, sailing, scuba diving, surfing, swimming, bird watching, 
and surf and deepwater fishing, hence environmental quality and recreation are linked.  
Tourism was taken into account in the above topics (e.g., scuba diving, fishing), and will be 
taken into account in the Recreation sections for the rest of this chapter. 
 
b. The most popular recreation activity in NY and NJ is swimming and sunbathing (Carls 
1978).  The Gateway National Recreation Area offers two locations in the NY Bight Apex 
region of the Atlantic Ocean for beach activities.  These are Sandy Hook and Jamaica 
Bay/Breezy Point.  Other beaches can be found in Queens County, including Rockaway 
Beach, Atlantic Beach, East Atlantic Beach, and Long Beach in Nassau County.  In NJ, south 
of Sandy Hook, beaches are found in the towns of Highlands, Navesink, Sea Bright, 
Monmouth Beach, and Long Branch.  Additionally, there are the units of the Gateway 
National Recreation Area at Sandy Hook (~4 miles) and at Breezy Point (~5 miles). 
 
c. Long Island and NJ are famous for their surf and deepwater fishing.  Fishing is among 
the most popular marine recreational activities and is important to many coastal town 
economies. A number of important recreational fishing grounds are found in the NY Bight 
Apex.  Typical species landed include striped bass (Morone saxatilis), black sea bass, 
bluefish, weakfish (Cynoscion regalis), bluefin tuna, scup, summer flounder, and winter 
flounder (Grosslein and Azarovitz 1982).  Anglers have the opportunity to fish from the 
beach and piers along the coast or from boats in the deeper waters of the ocean, such as Zone 
3. 
 
d. As many as 20 party boats (head boats) depart from several NY Ports to fish the Bight 
Apex waters.  These ports include Captree, Freeport, Point Lookout, Gerritsen Beach, 
Howard Beach, Sheepshead Bay and Staten Island.  Several charter boats, which can take as 
many passengers as party boats, also fish the Apex.  Additionally, many small charter boats 
that carry up to 6 passengers also fish off shore in the bight.  NJ also has a number of party 
boats and large and small charter boats that ply the Bight Apex waters for fish, several of 
which leave from ports along Raritan Bay.  Fishing in Zone 3 is mainly for bluefish, although 
there are other zones where fishing is concentrated. 
 
e. Scuba diving occurs throughout the NY Bight Apex where divers from PA, NY and NJ 
come to enjoy the shipwrecks, artificial reefs and marine life.  These waters contain many 
shipwrecks dating from the 18th century to the present day.  Estimates for the number of 
shipwrecks off the coast range between 4000 and 7000.  These sites are popular with scuba 
divers for exploring historical wrecks as well as for observing the sea life that is attracted to 
these areas.  Other popular dive sites in the Atlantic Ocean are the many artificial reefs that 
are constructed to provide habitat for sea life (NJSD 1998).  The Professional Association of 
Diving Instructors (PADI), the largest dive certifying agency in the world, certified 5,000 and 
10,000 individuals in NJ and NY respectively in 1997; each diver spends an average of 
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$200.00 for each certification course (The Undersea Journal 1993).  There are an estimated 
120-dive shop and certifying facilities in the counties surrounding the NY Bight Apex  
(Telephone directory search).  The biggest attraction to diving in this area is the wreck dives.  
Scuba diving takes place year round, though summer months mark most frequent diving.  
According to Charternet.com there are approximately 18 scuba diving charters in NY and 11 
in NJ within the vicinity of the study area.  No prominent wrecks or structures for diving are 
known to be in Zone 3. 

 
4.3.2 LOWER BAY COMPLEX 

 
a. DMMP options investigated in the Lower Bay are CAD facilities and sub-channel CAD 
facilities.  The use of CAD facilities was evaluated in Zones 1 and 2 and Ward's Point Bend 
in the Lower Bay Complex.  Several of the techniques for Beneficial use/Habitat 
Restoration/Creation are also proposed for the Lower Bay, including the creation, 
enhancement, and restoration of wetlands, oyster reefs, and shellfish beds, and borrow pit 
restoration.  Work connected with the restoration of wetland and borrow pits has been 
proposed for areas around, and within, Jamaica Bay.  No specific sites have been designated 
yet for the oyster reefs or shellfish beds but they would probably be located in the Lower Bay 
Complex. 
 

4.3.2.1 WATER COLUMN 
a. Water column biota includes both phyto- and zooplankton.  Species composition and 
density will vary throughout the year and will differ from those occurring in the NY Bight 
Apex.  Differences from the Bight Apex include the planktonic stages of species of fish and 
shellfish that mainly reproduce in the Lower Bay Complex.  The plankton will include 
invertebrates such as hard clam larvae, and fish larvae such as winter flounder that occupy 
the water column before settling to a life on the bottom. 
 

4.3.2.2 BENTHOS 
a. Sediment Profile Imagery (SPI) and Shipek/Smith McIntyre grab samples were utilized 
by the USACE to survey benthic habitat within Harbor (Figure 4-5) from October 1994 to 
February 1998 (Iocco et al. 2000).  SPI is a vertical photograph of the sediment water 
interface showing various characteristics of the sediments (color texture, Redox Potential 
Discontinuity) and benthic community structure (burrows and tubes).  Overhead pictures 
(plan view) were occasionally taken.  The combination of SPI and benthic grabs provides a 
more complete analysis of the benthic community than either method would have provided 
independently. 
 

4.3.2.2.1 Lower Bay 
a. As with the NY Bight Apex, studies to determine the relative value of benthic areas were 
undertaken.  The benthic environment of the Lower Bay can be described by using five 
general habitat classes:  shell beds, Ampelisca abdita mats, sand, silt, and oligozoic.  These 
are listed in descending order of ‘value’.  Shell beds can contain either clams or mussels, or 
may contain both.  Ampelisca mats are areas where thousands of tube-dwelling amphipods 
(in the genus Ampelisca) cover the surface of the sediments.  Sand and silt habitats are based 
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on grain size characteristics where sand is courser than silt.  Oligozoic bottom substrate is 
characterized by no visible evidence of biological activity ecological conditions and 
sometimes shows bacterial growth. 
 
b. Cerrato et al. (1989) found the amphipod A. abdita in high numbers throughout the year 
within a band of muddy sediments ranging from Sandy Hook Bay to Staten Island in a 
southeast to northwest direction.  Moderate numbers were also collected in the northern 
portion of the Lower Bay, especially along Staten Island and in Gravesend Bay.  In the sandy 
areas of Old Orchard Shoal, Flynns Knoll, Romer Shoal, and the East Bank, it was entirely 
absent or very low in numbers. 
 
c. The shell beds described by Cerrato et al. (1989) consisted mainly of the blue mussel 
(Mytilus edulis) (second most abundant species taken in the study) and the soft-shell clam 
(Mya arenaria).  The blue mussel was found mostly in the northern part of the Lower Bay 
being most prominent in the areas west and south of the tip of Coney Island and west of 
Rockaway Point.  Their numbers were highest in the spring (mostly small juveniles) and 
declined steadily throughout the rest of the year.  In addition, Sandy Hook Bay contained 
consistently moderate numbers all year long.  The soft-shell clam was most abundant in 
Raritan Bay where, although not consistently taken within its inner reaches, a dense 
population was present year round.  Three other bivalves of commercial value were also 
found in the Lower Bay.  The hard clam (Mercenaria mercenaria) occurred in patches all 
over the Lower Bay, except in the southern half of Raritan Bay and the East Bank.  The surf 
clam was collected all year long on a transect ranging form Rockaway Point to west of Sandy 
Hook, but mainly occurred on the East Bank shoal.  It was also found during the summer and 
fall in sandy areas along the Staten Island and NJ coast.  The oyster (Crassostrea virginica) 
was rare and was only found in isolated patches during the spring and summer. 
 
d. Iocco et al. (2000) found the shell beds to be more diffuse, while being mainly composed 
of five species; Mercenaria mercenaria, Mya arenaria, Mulinia lateralis (small non-
commercial surf clam), Mytilis edulis, and C. virginica.  Mercenaria occurs all over 
Lower/Raritan/Sandy Hook Bay.  Spisula occur mostly on the East Bank shoal.  Mytilus is 
patchy but patches occur throughout the harbor. Mya is limited to Raritan and Sandy Hook 
Bays.  Oysters are rare, to the point of being considered remarkable occurrences within the 
sampled areas (note: creek mouths were not sampled and oysters would be expected to be 
more likely to occur at those sites). At this level, USACE findings agree with those of 
Cerrato (1989).   There was a large shell bed lying just north of the Ampelisca mat 
surrounding the Raritan Channel.  This shell bed also ranged south bisecting the amphipod 
mat almost exactly in the middle.  Several smaller shell beds were dispersed within the 
Ampelisca mats south of the Raritan Channel and in Sandy Hook Bay.  Other shell beds were 
located near the West Bank pit, north of Hoffman Island, in and around the large East Bank 
pit, around both the little East Bank pit and the CAC pit, and at Romer Shoals.  Hard clam, 
surf clam, and blue mussel dominated the shell beds to the north. 
 
e. Oligozoic habitat was relatively rare.  In the Lower Bay Complex (other than Jamaica 
Bay), oligozoic habitat was limited to three small areas in or just west of the West Bank pit 
(Clarke et al. in prep.).  Silty sediment, which is finer than sandy sediment, was found mainly 
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around Hoffman and Swinburne islands and at the CAC pit.  The CAC pit generally 
contained sand or silty sediments with the bottom of the pit mostly silt and the rim of the pit 
sandy.  The West Bank and the rest of the northern portion of the Bay was mainly silt and 
sand with small areas containing mixtures of silt, sand, and gravel.  The East Bank and the 
rest of the northeast portion was also mostly sand with a few areas of silt, sandy silt, silty 
sand, and gravelly silt in and around the larger East Bank pit.  The central portion of the 
Lower Bay was almost entirely sand with smaller areas of gravelly sand, silty sand, and 
sandy silt.  The Ampelisca mat surrounding the Raritan Channel covered mainly silt and 
sandy silt bottoms, while some of the mat covered sand and silty sand.  Most of the sand and 
gravelly sand sediments in the same area were covered with shell beds.  The Ampelisca mat 
in Sandy Hook Bay almost exclusively covered sandy silt sediments. 
 
f. Coch (1986) noted that Lower NY Bay contained three distinct regions of sediments 
separated by narrow gradational facies.  The three regions were:  the NY Bight Apex in the 
north and northeast, Sandy Hook Bay in the south, and Raritan Bay in the west.  Sands with 
aprons of gravelly sands and patches of sandy gravel covered most of the bottom of the 
northern portion of the Lower Bay.  These facies graded into the sands covering the apex of 
the NY Bight to the east and southeast.  Silty sands underlay Sandy Hook Bay and graded 
into sand along the shoreline of NJ and Sandy Hook.  Sandy clayey silt covered Raritan Bay 
and extended into the Raritan River estuary to the west and into the Arthur Kill to the 
northwest.  These sediments graded into sands of the northern Lower Bay to the northeast 
and the sand along the NJ coast to the southeast. 
 
g. A study of the benthos in the Lower Bay of the Harbor was conducted seasonally from 
1986 to 1987 by Cerrato et al. (1989).  Eighty-four sites were sampled extending from 
Raritan Bay, across to Sandy Hook, up to Rockaway Point, and across to the Verrazano 
Narrows.  The sediments were variable ranging from 100% sand and gravel to silty clay.  The 
amphipod A. abdita accounted for 55.8% of the total number collected, and the blue mussel 
ranked second at 18.6%.  Other abundant species included the polychaetes Asabellides 
oculata and Heteromastus filiformis, soft shell clam, slipper shell Crepidula fornicata, and 
the amphipods Corophium tuberculatum and Elasmopus levis. 
 
h. In benthic grab samples collected from October 1994 to February 1998 by Iocco et al. 
(2000), the amphipod A. abdita, and the polychaetes Streblospio benedicti and Mediomastus 
ambiseta were the most abundant species.  Sandy and silty bottom substrates had fewer 
organisms and lower species diversity than the Ampelisca mats.  Other abundant organisms 
were the amphipod C. turberculatum, the surf clam M. lateralis, the amethyst gem clam 
Gemma gemma, and the Atlantic nutclam Nucula proxima. 
 

4.3.2.2.2 Jamaica Bay 
a. An adjunct section of the Lower Bay Complex is Jamaica Bay, which was sampled by 
Iocco et al. (2000) in 1995 to 1997.  Two benthic habitat classes, Ampelisca mats and 
Oligozoic dominated the Bay.  Ampelisca mats were found throughout much of the Bay in its 
main channels (Runaway Channel, North Channel, Beach Channel, and the Raunt) and its 
other internal channels, where valuable fish and wildlife habitat exists.  Amphipod and sandy 
habitats dominated salt marsh and natural tidal creeks.  Surrounding the internal channels 
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were highly degraded areas (Mill Basin west of the Belt Parkway, Paerdegat Basin, Hendrix 
Creek, the terminal end of Thurston Basin, Little Bay, Norton Basin, and Sommerville Basin) 
consisting of dead-end canals that are receptacles for sewage and landfill leachate.  These 
Oligozoic areas contained bacterial mats, silty material, gas voids, and few benthic infauna.  
The one notable exception to the healthy habitat in the Bay proper is Grassy Bay, which was 
sampled by SPI imagery.  Large portions of Grassy Bay exhibited signs of a degraded 
environment with methane gas pockets and bacterial mats associated with low or no 
dissolved oxygen.  The excavation in association with the construction of Idlewild (JFK) 
Airport changed the circulation patterns and water exchange rate in Grassy Bay causing the 
degradation of the benthic habitat.  Additional confirmatory sampling would be undertaken if 
these sites were selected for potential use. 
 

4.3.2.3 FISH AND MEGAINVERTEBRATES 
a. A report for the Harbor Estuary Program (Woodhead 1991) identified some 101 species 
of fish, mainly from the marine environment present within the study area.  Some 60 species 
were found by trawl in lower NY Bay (Lower Bay), where bottom salinity averages 30 ppt.  
In relative terms the highest abundance and diversity were reported in dredged channels. 
 
b. NMFS (Wilk et al. 1998) has conducted sampling of adult and older juvenile fish and 
megainvertebrates for the last 6+ years (Table 4-7).  Six species of fish and 
megainvertebrates have cumulatively dominated (greater than 90% of the catch number and 
weight).  These species are subject to Fishery Management Plans associated with EFH 
provisions of the reauthorized MSFCMA.  Designation of the habitats occurred later in 1999 
for the Port waters landward of the Sandy Hook/Rockaway Peninsula transect. 
 
c. Among the invertebrates, three species of crab were found in substantial numbers, the 
Atlantic rock crab (Cancer irroratus), blue crab (Calinectes sapidus), and lady crab 
(Ovalipes ocellatus).  Longfin squid (Loligo pealei) was also found. 
 
d. Some 22 species of fish dominated the catch of finfish, and included three species each of 
skates, cod family fish, and flounder, as well as two species each of searobin (Prionotus), 
temperate bass (Percichthyidae family), herring, and Atlantic croaker (Micropogonias 
undulates).  Other important species included the scup (porgy), butterfish, tautog (blackfish) 
(Tautoga onitis), bluefish, and bay anchovy (Anchoa mitchilli).  Table 4-7 lists those species 
that comprised the greatest percentage (>90%) of the catch during the NMFS survey based 
upon 6+ years of data collection (Wilk et al. 1998). 
 
e. The channels were used proportionately more than the 'flats' by those species that 
dominated the catch, especially in the winter. Reasons for this have not been firmly 
established but could include the presence of food, thermal refuge, structure, salinity, depth 
preference, predator avoidance and availability of migratory pathway.  A substantial number 
of species and individuals were collected on the flats, but they tended not to be as 
concentrated as in the channels. 
 
f. Invertebrates such as the blue crab utilized channels in the Lower Bay Complex, the flats 
south of the Raritan Channel, Sandy Hook Bay and the area south of the Verrazano Bridge, 
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and to a lesser extent an area just north and west of Hoffman Island.  They were also 
collected in other scattered locations, but not in substantial numbers.  Atlantic rock crab, and 
to a greater extent lady crab were more widely scattered in the Lower Bay Complex.  These 
two crab species were found on the flats during spring, and in the summer also. 
 
g. Species such as the red hake and silver hake showed a stronger affinity for channels in all 
seasons when present.  These species are more associated with ocean environment and its 
higher salinity.  Species such as the scup, while found in relatively high numbers in the 
channels, were also found on the flats, occasionally in numbers/trawl similar to the channel 
catches. 
 
h. Flatfish such as the summer flounder, winter flounder, and windowpane were found 
throughout the sampling area.  Concentrations of summer flounder occurred in the Raritan 
channel, and south of it in the flats, and Sandy Hook Bay, as well as, near Hoffman and 
Swinburne Islands, and just south of the Verrazano Bridge.  The flats north of the Raritan 
Channel and west of the Chapel Hill Channel in the vicinity of Zone 2 were most often 
utilized in summer. 
 
i. Winter flounder exhibited a pattern similar to that of summer flounder with regard to 
favoring channels, Sandy Hook Bay, and the area just south of the Verrazano Bridge, but 
unlike summer flounder, they were also concentrated in the Red Bank reach of the Raritan 
Channel, Ambrose Channel, and large East Bank Pit.   Some utilization of the Lower Bay 
Complex flats in Zone 1 and Zone 2 occurred especially in winter and spring (Figure 3-3). 
 
j. Windowpane generally showed a strong affinity for channels, as well as for Sandy Hook 
Bay.  They also used the flats associated with Zones 1, and 2. 
 
k. Recent studies (Wilk et al. 1997, Clarke et al. in prep.) have shown fish use in all the 
Lower Bay CAD pits.  They have not been characterized to the extent that differences or 
similarities can be definitively demonstrated.  Results from Clarke et al. (in prep) and others 
indicated that the CAC pit is well mixed (unstratified) from top to bottom for temperature 
and salinity during sampling in various seasons. 
 
l. A survey of finfish in Jamaica Bay was conducted by the National Park Service, in 
cooperation with the USFWS, in 1985–86, and 1988–89, which updated studies performed 
by Texas Instruments and the NY Aquarium.  A total of 81 species of finfish were found 
using otter trawl, gill net and beach seines.  Environmental and other variables were 
recorded, e.g., temperature salinity, pH, dissolved oxygen, total and fecal coliforms, and 
chlorophyll a. 
 
m. Most species of finfish caught in Jamaica Bay were juveniles utilizing the bay as a 
nursery.  Winter flounder dominated the otter trawl catch, accounting for almost half (44.7%) 
of the fish caught in 1985–86.  Lesser dominants (4.5 to 9.6%) taken by otter trawl in 1985–
86 were summer flounder, tautog, windowpane, grubby (Myoxocephalus aenaeus), weakfish, 
bay anchovy, and scup.  Winter flounder again dominated during the 1988–89 effort.  Other 
species that contributed substantially to the otter trawl catch during both sampling periods 
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were red hake, bay anchovy, blueback herring (Alosa aestivalis), American eel (Anguilla 
rostrata), weakfish, scup, black sea bass, striped bass, spotted hake, striped searobin 
(Prionotus evolans), grubby, butterfish, and cunner (Tautogolabrus adspersus). 
 
n. Dominant fish species caught by beach seines in 1985–86 were silversides (Menidia 
spp.), mummichog (Fundulus heteroclitus), striped killifish (Fundulus majalis), and juvenile 
bluefish.  Limited gill netting showed that six species dominated; they were, menhaden 
(Brevoortia tyrannus), winter flounder, summer flounder, bluefish, scup, and tautog.  
Individual samples were quite variable depending on location within the bay, season, and 
sampling period. 
 

4.3.2.4 AMPHIBIANS AND REPTILES 
a. No amphibians are present in the Bight Apex ocean environment, and reptiles are 
represented only by the diamondback terrapin (Malaclemys terrapin) and sea turtles.  The 
diamondback terrapin is found in the marshes of the Lower Bay complex and in Jamaica 
Bay.  It prefers lower salinity waters (3–7 ppt.).  Its population is considered stable in the 
Lower Bay Complex (USFWS 1997).  Sea turtles are covered under the Federal Endangered 
Species Act and are discussed under the topic Endangered Species (4.3.2.7 below). 
 

4.3.2.5 BIRDS 
 
4.3.2.5.1 Waterbirds 

a. While many bird species fly over the Lower Bay Complex during the northbound and 
southbound migrations, it is chiefly waterbirds that use the area of the Lower Bay Complex 
for feeding.  Species most likely to use this zone are two species of loons, two species of 
grebes and two species of cormorant.  These species utilize the complex in the winter 
months, although the double-crested cormorant (Phalacrocorax auritus) has in recent years 
begun to nest in larger numbers in the Port area.  These species feed on small fish.  
Additionally, the fringe of the complex shallow waters especially in salt marsh areas provide 
feeding habitat for some 10 species of herons and allied species.  They feed on a relatively 
wide range of invertebrates and vertebrates.  These species will nest in appropriate habitat on 
the fringe of the Lower Bay Complex.  Other groups that utilize the complex in winter 
include several species of ducks such as bufflehead (Bucephala albeola), and greater scaup 
(Aythya marila). 
 

4.3.2.5.2 Shorebirds 
a. The other large group of species to utilize the waters of the Lower Bay Complex includes 
over 25 species of shorebird.  These shorebirds (e.g., plovers, oystercatchers, and sandpipers) 
feed on a variety of invertebrates at the waters edge.  Most of these migrate through the area 
to breeding grounds in or near the arctic.  Several species of shorebirds nest in the Port area, 
including:  American oystercatcher, willet, killdeer, spotted sandpiper and piping plover 
(Andrle and Carrol 1988). 
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4.3.2.5.3 Gulls/Terns 
a. Two species of gulls, herring gull (Larus argentatus) and greater black-backed gull 
(Larus marinus) are found year-round.  They are opportunistic feeders, whose diet ranges 
from storm deposited species such as several types of mollusks and starfish to scavenging for 
scraps of food left by humans.  Additionally, the laughing gull (Larus atricilla) nests within 
marshes of Jamaica Bay.  The terns (common, roseate and least) mainly target living prey 
namely small species of fish.  These species of gulls and terns and the black skimmer 
(Rynchops niger) utilize the study area for nesting. 
 

4.3.2.6 MAMMALS 
a. Great whales rarely visit inside the baseline, as discussed in the Endangered Species 
section (Section 4.3.1.7).  The humpbacked whale is the most likely visitor based upon past 
sightings.  The Lower Bay Complex waters are occasionally visited by several species of 
small toothed whale including the bottlenosed, and common dolphin, and harbor porpoise.  
The commonly occurring seal inward of the baseline is the harbor seal (Phoca vitulina), and 
increasingly the gray seal (Halichoerus grypus). 
 

4.3.2.7 ENDANGERED SPECIES 
a. Federally listed species in the Lower Bay Complex, under consideration for each dredged 
material disposal option, are limited to those which may be expected in the area. 
 

4.3.2.7.1 Fish 
a. A species of concern not yet listed or nominated is the Atlantic sturgeon (Acipenser 
oxyrhynchus).  This fish has declined substantially in population. Currently there is a 
moratorium on taking this species from the Hudson River estuary. 
 
b. The short-nosed sturgeon (Acipenser brevirostrum) is found in the Hudson River system.  
Its preferred habitat is characterized by salinity up to 3 ppt.  As a result, it is only rarely 
encountered in the Lower Bay Complex.  Occurrence there is most likely during and just 
after freshets, especially in spring when snowmelt from the Hudson river and its drainage 
may depress salinity in the Lower Bay and other embayments in the Port area. 
 

4.3.2.7.2 Reptiles, Sea Turtles 
a. The most likely species of sea turtles to be found in the Lower Bay Complex are the 
Kemp's Ridley, and the loggerhead sea turtle.  Occasionally a green sea turtle may also be 
found in the Lower Bay Complex, while leatherback sea turtles are less likely to visit the 
area.  This species feeds opportunistically during the course of its migration. 
 

4.3.2.7.3 Birds 
 
Peregrine Falcon 
a. The peregrine falcon (Falco peregrinus) was removed from the Federal Endangered 
Species list, but will be monitored by USFWS until at least the year 2010.  It nests within the 
study area and three nesting sites border the Lower Bay Complex at the Outerbridge 
Crossing, Staten Island, the Verrazano Bridge (at the narrows between Upper and Lower Bay 
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Complexes) and the Gil Hodges Memorial Bridge (Jamaica Bay).  The nesting adults stay in 
the vicinity of the Bight during winter.  Further, the NY/NJ metropolitan area is important, in 
that it is along the migratory route for the highly migratory subspecies (tundrius) which nests 
in Canada.  This subspecies feeds opportunistically during its migration. 
 
Bald Eagle 
a. The bald eagle does not nest in the study area.  Both subspecies of bald eagle do migrate 
through the area, and the northern subspecies of bald eagle occasionally overwinters in the 
Bight area.  Its most important overwintering areas in the vicinity of the study area are the 
Hudson River north of the Tappan Zee Bridge, and the Catskill Reservoirs (USFWS 1997).  
The northern subspecies continues to rebound, but future nesting in the general vicinity of the 
Lower Bay Complex (adjacent to Zones 1 and 2) is unlikely, due to the density and activity 
of the human population. 
 
Piping Plover 
a. Nesting by piping plovers does occur at Sandy Hook and Rockaway Point.  This species’ 
coastal subspecies is listed as threatened under Federal law.  It nests and feeds along beaches.  
The Federally-listed roseate tern occasionally is found in the vicinity, and nesting was 
confirmed at Breezy Point in 1997, with feeding areas likely to be nearshore adjacent to 
nesting areas. 
 

4.3.2.7.4 Marine Mammals, Whales 
a. Six species of great whales are found in the in the NY Bight.  They are less common in 
the Bight Apex, and their presence landward of the Sandy Hook to Rockaway Point baseline 
is highly unlikely. An exception is the humpback whale, which has been found in NY 
Harbor, although its occurrence is rare. 
 

4.3.2.8 ESSENTIAL FISH HABITAT 
a. There are five EFH grid cells within the Lower Bay Complex.  Some 18 species have 
been identified as having EFH in this complex.  Winter flounder and windowpane were 
designated in each grid cell for all life stages.  Scup was in four of five grid cells for all life 
stages and for two life stages in the other grid cell.  Also designated in most grid cells for 
most life stages were red hake, summer flounder and sandbar shark.  Two other species 
bluefish and Atlantic mackerel also had a high number of designations within the Lower Bay 
Complex. 
 

4.3.2.9 CULTURAL RESOURCES 
 
4.3.2.9.1 Prehistoric 

a. As with the NY Bight Apex, a geomorphological study was conducted to assess the 
potential for prehistoric resources for the CAD pits, in-channel and island options.  Analysis 
suggests that all areas examined have some potential to preserve prehistoric sites although 
some are more sensitive than others (LaPorta et al.1998).  All of Zones 1 and 2 have been 
rated to have a "high potential" for significant resources.   This part of the continental shelf 
could have been subject to rapid flooding and sedimentation during the Holocene sea-level 
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rise, which would have preserved prehistoric sites.  Ward's Point was also rated to have a 
"high potential" for significant resources.  Several Native American archaeological sites have 
been recorded in the Jamaica Bay area and the NY State Museum considers this location 
sensitive for prehistoric resources, including areas now filled or inundated (Black 1981, 
Brighton 1993).  Other locations proposed for beneficial use will require cultural resource 
surveys. 
 

4.3.2.9.2 Historic 
a. Background historical research and a magnetic and acoustic remote sensing survey were 
conducted in March and April 1998 for Zones 1A, 1B, 1C and 2.  No underwater 
archaeological investigations were undertaken.  Data analysis suggests that four targets show 
characteristics suggestive of cultural resources, possibly shipwrecks (Cox 1998).  Two are in 
Zone 1 and two "hits" in Zone 2 have the potential to be submerged cultural resources (Cox 
1998).  Current project plans call for the avoidance of targets and anomalies within the 
project area but if avoidance is not a viable option, additional archaeological investigations of 
the identified targets will be undertaken.  Remote sensing was not conducted for Ward's 
Point Bend, as dredging of the channel would have disturbed any historic resources.  Historic 
resources may be an issue with Beneficial use in the form of shipwrecks in the areas 
proposed for restoration.  Restoration work in nearshore areas around Jamaica Bay has the 
potential to impact historic resources such as piers, bulkheads and other shoreline structures.  
Other locations proposed for beneficial use will require cultural resources surveys. 
 

4.3.2.9.3 Existing Pits 
a. Existing borrow pits represent a disturbed environment from a cultural resources point of 
view.  Any cultural resources that may have existed in these pits would have been 
significantly disturbed, if not completely destroyed, by sand mining activities.  It is unlikely 
that intact cultural resources eligible for listing on the NRHP will remain in existing borrow 
pits if all disposal activities are limited to areas previously disturbed by pit construction.  
Additional cultural resources studies may be necessary if additional excavation is required. 

 
4.3.2.10 SOCIO-ECONOMICS 
 
4.3.2.10.1 Shipping 

a. During 1996, more than 51 million tons of ocean-borne cargo passed through the Port of 
NY/NJ.  During 1996, the regional monetary impact of the Port and its dependent activities 
was estimated at more than $25 billion, and 229,000 direct and indirect Port-related jobs. 
 

4.3.2.10.2 Commercial Fishing 
a. Commercial fishing in the Lower Bight Apex includes harvesting of finfish such as 
summer flounder, shellfish such as hard clam, and crustaceans such as blue crabs.  Hard-clam 
harvest data from the Lower Bay within NY waters are provided in Table 4-8.  The harvested 
clams are depurated before sale.  The economic return to the State of NY from this program 
ranges form $12.5 to $20 million (NYSDEC 2000). 
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4.3.2.10.3 Recreational Fishing 
a. Recreational fishing in the Lower Bay Complex includes bottom fish such as flounder 
species (summer and winter), tautog, black sea bass, and scup, and those that feed at various 
water column depths such as weakfish, bluefish, and striped bass. The NY/NJ metropolitan 
area has at least 750,000 saltwater recreational fishermen. 
 

4.3.2.11 WATER QUALITY 
a. The Lower Bay-Estuary portion of the study area is a dynamic estuarine system that acts 
as a catchment from natural and man-induced inputs originating mainly from the Hudson 
River, with the Raritan River and its drainage basin also contributing substantially to the 
flow.  The Bay complex is relatively shallow (5–20 m or 16–66 ft) but has an irregular 
topography, due mainly to the numerous ship channels and sand borrow pits in Lower and 
Raritan bays.  Sediment quality is discussed under both the biota and water quality sections, 
since these are the elements affected by sediment quality. 
 
b. Sewage effluent from the NY Metropolitan area is the principal source for the high 
concentrations of nutrients observed in the Lower Bay Complex.  Tributary, urban runoff, 
and accidental spills are also notable sources of nutrient contamination. A large fraction of 
these nutrients are consumed in biological processes occurring within the Lower Bay 
Complex.  There is a net transport of nutrients and chlorophyll a to the apex of NY Bight.  
The nutrients originating from the Lower Bay Complex and transported seaward have been 
implicated as an important factor leading to the decline in oxygen in the bottom waters of the 
Bight during summer periods (O'Connor et al. 1977). 
 
c. Waters of the Lower Bay Complex exchange and mix with the waters of Upper Bay, 
mainly through the narrow constriction between Brooklyn and Staten Island (appropriately 
named The Narrows) and with the open ocean, through the relatively wide (~10 km or 5.4 
mi) opening between Sandy Hook, NJ, and Rockaway Point, Long Island, (the Sandy Hook-
Rockaway point transect).  The Arthur Kill, a tidal canal along the West Side of Staten 
Island, shunts a small amount of Upper Bay waters to Raritan Bay. 
 

4.3.2.11.1 Physical Properties 
a. Physical properties considered in this document are temperature, light, turbidity, and 
salinity. 
 
Temperature 
a. The distribution of temperature during November shows that the more saline bottom 
waters were warmer (12.6º to 13ºC) than the less saline surface waters whose tidally average 
temperatures were between 11.6º and 12ºC.  In January, a similar temperature inversion is 
present, but the entire water column cooled to 3.6º to 5ºC.  In March, the water column 
warms slightly but is near isothermal from top to bottom, with tidally averaged temperatures 
ranging between 5.4º and 5.7ºC.  In April, tidally averaged surface temperatures increased to 
9ºC. The bottom temperatures in the water column had increased substantially; in June, 
tidally averaged surface temperatures were at 17ºC and bottom temperatures at 15.8ºC. 
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Turbidity 
a. Suspended solids (measured as turbidity) concentrations also showed some variability.  
The highest concentrations are usually found between Sandy Hook and Ambrose Channel, 
but are not necessarily associated with peak fresh water discharge.  Seventy-seven (77) 
percent of the suspended solids load is contributed by the tributaries in the area, 94% of 
which is contributed by the Hudson River.  Wastewater contributes about 14% of the total 
load, and urban runoff the remainder.  The major source of oxygen-demanding organic load 
(i.e., biological oxygen demand [BOD]) emanated from wastewater, compromising 71% of 
the total load. 
 
Salinity 
a. Salinity in the Lower Bay Complex varies seasonally, daily and annually.  The non-tidal 
estuarine circulation largely determines seasonal salinity distribution.  NOAA conducted a 
study in 1979 to collect salinity measurements in the Lower Bay between Sandy Hook and 
Rockaway Point (NOAA 1979).  According to the study, the seasonally and tidal averaged 
salinities associated with the Bight-ward flow at the surface from Sandy Hook to near the 
middle of the Sandy Hook–Rockaway Point transect, are approximately 24 ppt in the 
summer, and greater than 22 ppt in the winter.  Salinities greater than 27 ppt in the summer 
months and 29 ppt in the winter months were observed to be associated with the flow at near 
the bottom near Sandy Hook.  Fresh water entering the Lower Bay Complex along with salt-
water encroachment influences the salinity levels. The semidiurnal tides cause the salinity to 
vary, with surface salinity ranging from 18–27 ppt, and bottom salinity from 24–34 ppt after 
the flood tide. After ebb tide, bottom salinities even out and range from 28–31 ppt and the 
surface salinities range from 9–24 ppt.  It is thought that salinities may change annually due 
to storm events and flooding, though no annual figures could be found. 
 
b. Fresh water entering the Lower Bay Complex, along with salt-water encroachment, 
affects the salinity levels.  Research conducted by NOAA in the Lower Bay Complex shows 
that peak river flows during spring warming correspond to rapidly decreasing salinity.  
Minimum salinity occurs about one month after the peak discharge.  Tides affect the flow of 
the Hudson all the way to Green Island.  Large fluctuations also exist in annual mean flows 
of the Hudson, Raritan, and Passaic Rivers.  In 1965, there was a dramatic decrease in 
discharge of the Hudson and Passaic Rivers, which resulted in a decrease in the flushing of 
the Lower Bay Complex. 
 
c. In a typical estuary, horizontal density gradients caused by salinity gradients are 
established by fresh water inputs at the head of the estuary (Pritchard 1952, 1954, and 1956).  
Gravitational forces associated with these gradients maintain a net circulation in which the 
upper, less saline layer moves seaward and the lower, more saline layer moves up the 
estuary.  As the bottom saline water flows upstream, it mixes vertically and becomes 
entrained in the overlying waters, to be carried seaward.   In the lower Hudson estuary, a 
two-layer flow is known to be well developed (Abood 1972, Overland 1973). 
 
d. Fresh water discharge from the Raritan River produces an east-west salinity gradient that 
drives the estuarine circulation, consisting of a modest flow of saline waters westward near 
the bottom.  These waters enter the Lower Bay through Sandy Hook channel and remain 
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confined to the channel as they flow westward.  Some saline waters may also enter the 
Raritan Bay through Chapel Hill and Swash channels.  In addition to these deep flows, there 
is a seaward drift of freshwater confined to the south side of Raritan Bay.  It is separated 
horizontally from the westward flow of slightly more saline waters. 
 
e. In addition to riverine inputs, the Lower Bay Complex receives fresh water from rain and 
snow.  During the winter, total precipitation exceeds evaporation; in the summer, evaporation 
is greater than precipitation, both affecting the salinity of the complex. It has been calculated 
that fresh water input from precipitation for the Lower Bay Complex amounts to about 4.3 
cubic meters per second (m3/sec). 
 
f. The Lower Bay Complex also receives a considerable volume of fresh water from 
sewage effluent and city street runoff.  Data from sewage treatment records indicate that 
about 60 m3/sec of treated and untreated effluent is discharged into the local waters 
surrounding the NY metropolitan area (Interstate Sanitation Commission 1994).  The 
frequency, intensity, and duration of episodic rainstorms have notable effects on the 
concentrations of pollutants and amounts of fresh water entering the Lower Bay Complex. 
 
g. A study conducted between October 1973 and June 1974 by the Marine Science Research 
Center (MSRC) (Duedall et al. 1979) at Stony Brook determined the tidal variability in water 
properties of the Lower Bay complex.  The center found that the Bightward flow of Hudson-
Raritan waters in the surface layer near Sandy Hook, accompanied by the harbor flow of 
Bight waters at depth near Sandy Hook and throughout the water column near Rockaway 
Point, produced the observed salinity gradient across the Sandy Hook-Rockaway Point 
transect.  Salinities less than 24 ppt, associated with the Bightward flow, extend at the surface 
from Sandy Hook to near the middle of the Sandy Hook–Rockaway Point transect.  Salinities 
greater than 27 ppt were observed to be associated with the flow near the bottom in the 
vicinity of Sandy Hook and from surface to bottom over the northward third of the channel.  
The maximum tidal averaged salinities were observed at depths greater than 5 m (16 ft) in 
Ambrose Channel and near Rockaway Point and were associated with harbor-ward flow. 
 
h. The movement of salt into Raritan Bay is confined to depths greater than 4 m (13 ft) in 
Sandy Hook channel; similarly, high salinity waters were observed to be confined to the 
south side of Rockaway Inlet.  The distribution of tidally averaged salinity in the Narrows 
showed the accepted increase in salinity with depth. 
 
i. Seasonal variation in tidal salinities show salinity is more variable near Sandy Hook, due 
to the seasonal variation of freshwater entering the Lower Bay Complex.  High salinity is 
seen in the waters near Rockaway Point and low salinity estuarine waters near Sandy Hook. 
 

4.3.2.11.2 Chemical and Biological Properties 
 
Nutrients and Chlorophyll a  
a. According to the aforementioned study by MRSC, tidal water properties in the complex, 
except for nitrate concentrations, are primarily associated with riverine input (Duedall et al. 
1979).  The distributions of tidally averaged nutrient concentrations were observed to be 
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associated with the lower salinity waters, resulting from the introduction of these nutrients 
with sewage effluent.  Similarly, the distribution of chlorophyll concentrations corresponds 
to that of lower salinity waters.  However the most likely source of chlorophyll a 
concentrations in the Sandy Hook-Rockaway Point transect was the very high concentrations 
observed in Raritan Bay near Sandy Hook (Parker 1976).  Tidally averaged concentrations of 
chlorophyll a in the Narrows and in Rockaway inlet were much lower than those observed in 
Raritan Bay or the Sandy Hook-Rockaway Point transects. 
 
b. Seasonal variations in nutrients and chlorophyll a concentrations are wider between 
Sandy Hook and Ambrose Channel due to the combined effects of seasonal variation in 
biological and physical processes, such as variations in freshwater flow from the Hudson, 
and advection of Raritan Bay waters into the transect.  Jeffreys (1962) described the nitrate 
and phosphate chemistry on Raritan Bay where he found an apparent rapid regeneration of 
phosphate relative to nitrate.  This rapid renewal of phosphate along with the relative 
sluggish circulation was suggested as an important factor leading to the observed dense 
populations of phytoplankton.  Parker (1976) calculated that in Raritan Bay, ammonium and 
other nutrients advected from Lower Bay are biologically consumed.  They also calculated 
that the Raritan Bay exports chlorophyll a.  Thomas et al., through personal communications 
with NOAA, reported record high values of 700 to 1050 grams (g) carbon-m2/yr of primary 
productivity for Raritan Bay.  This indicates that the Raritan Bay is capable of absorbing by 
biological processes a notable fraction of the nutrients discharged from sewage (NOAA 
1979). 
 
c. The primary sources of microbial load to the Hudson–Raritan Estuary are raw municipal 
wastewater and urban runoff from combined sewer overflows (CSOs).  The pathogens 
chapter of the HEP CCMP estimates that 89% of the bacteriological loadings to the harbor 
are from CSOs. 
 

4.3.2.12 GROUNDWATER 
a. Although saltwater migration into groundwater aquifers has not been studied under the 
waterbodies of the Lower Bay Complex, information is available regarding salt-water 
intrusion into the aquifers of surrounding landmasses.  Over-pumping of the Coastal Plain 
aquifers has resulted in the development of large regional cones of depression and a 
corresponding increase in the chloride concentration of the aquifer.  The most extensive cone 
of depression is present in the Potomac–Raritan–Magothy aquifer system (NJDEP 1995). A 
well study performed on Staten Island in 1953 also found impacts due to saltwater intrusion 
(USGS 1988).  In Brooklyn and Queens, significant improvement in encroachment has 
occurred owing to years of aquifer recovery after most commercial pumpage has ceased.  
Indeed, recovery of the aquifers has raised groundwater levels to the point that flooding is 
occurring in certain NYC subway systems (USGS 1999a). 
 

4.3.2.13 AIR QUALITY 
a. Air quality in the Lower Bay–Estuary is also directly related to the air quality of the 
surrounding landmasses:  Staten Island, NY, and Monmouth, Middlesex NJ, Essex NJ, Union 
NJ, and Hudson counties, NJ.  USEPA Monitoring sites C1-1, SP-1, SP-2, SP-3, and SC-4 
are all located south of Staten Island and west of Brooklyn.  Sites SP-4, SP-5, and SC-1 are 
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located within Newark Bay.  Surrounding landmasses are comprised of Essex, Union, and 
Hudson counties NJ.  Air quality in Staten Island, Brooklyn, and Monmouth County has been 
previously discussed within the NY Bight Apex section. 
 
b. Middlesex County contains six monitoring stations, which collect data for six air 
parameters in all.  This county is part of the Suburban Pollutants Standards Index Reporting 
Region of northern NJ.  Within this reporting region there were two unhealthful days and 
four days approaching unhealthful in 1996.  Also, on July 14, 1996, O3 was rated as 
unhealthful for that day and exceeded or approached the health standard for this parameter 
(NJDEP 1997a). 
 
c. In monitoring year 1996, Middlesex County was in non-attainment for ozone under the 
National Secondary (Welfare) Standard and was designated as "Severe 2" with a design value 
of 0.191–0.279 ppm.  The attainment date for this parameter is November 15, 2007.  Pb, 
NO2, and PM-10 were not designated as non-attainment for Middlesex County, while both 
SO2 and CO are in attainment as of 1996 (NJDEP 1997a). 
 
d. According to the 1996 Air Quality Report from the NJDEP Bureau of Air Monitoring, 
Middlesex County had no violations or did not exceed the standard for the following 
parameters; SO2, PM-10, CO, and Pb.  Violations were placed for exceeding both the 
Primary (Health) and Secondary (Welfare) Standards for O3 in monitoring year 1996.  Also, 
a violation was noted for the TSP parameter, which exceeded the Secondary (Welfare) 
Standard in 1996 (NJDEP 1997a). 
 
e. Essex County in Northern NJ is located in the Southern Metropolitan Pollutant Standard 
Index Reporting Region.  Essex County in 1996 was in non-attainment for CO under the 
National Primary (Health) Standard and had been designated as "Moderate 2" with a design 
value of 12.8–16.4 ppm.  Ozone was also in non-attainment for the National Primary 
(Health) Standard with a design value of 0.191–0.279 ppm, which is classified as "Severe 2".  
The attainment date for this parameter is November 15, 2007.  The remaining parameters Pb, 
O3, and PM-10 have not been designated as non-attainment for this county (NJDEP 1997a). 
 
f. Essex County utilizes four monitoring sites, one located in East Orange and three in 
Newark.  These sites monitor for ten different parameters pertaining to the NJ Air 
Monitoring Program.  Essex County had no violations for the following parameters in 
monitoring year 1996; SO2, PM-10, CO, NOX, Pb, or smoke shade (SS).  The National 
Secondary (Welfare) Standard was exceeded for both TSP and O3 therefore; Essex County 
had violations placed for both parameters as of 1996 (NJDEP 1997a).  For monitoring year 
1996 the Southern Metropolitan region had two unhealthful days and four approaching 
unhealthful (NJDEP 1997a). 
 

4.3.2.14 NOISE 
a. A variety of activities contribute to background ambient noise. The Lower Bay Complex 
is part of one of the world's busiest seaports (Hammon 1976), and it is also used for sand and 
gravel mining (Schlee and Sanko 1975).  Sport and commercial fisheries are major activities 
in the Raritan Bay and thousands of people annually enjoy swimming and recreational 
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boating in the Lower and Raritan Bays.  In addition to water-based industry and recreational 
activity, the complex is exposed to air traffic overflights and vehicular traffic.  Results of a 
vehicular noise study conducted in Monmouth County, NJ, are presented in Table 4-9. 
 

4.3.2.15 AESTHETICS 
a. The existing aesthetic view for this study area can again be described as the visible 
surrounding land and water use.  For establishing the aesthetic environment in the Lower Bay 
Complex study area, particular consideration is given to the direct view of the aquatic project 
site(s) from the public and private access shoreline points and scenic viewpoints 
encompassing the study area.  This view is based on the atmospheric visibility.  The National 
Weather Service, Northeast Regional Climate Center, records daily visibility from the 
Newark Airport (Essex County, NJ).  The recorded visibility for this location ranges from 
limited visibility (less than one-quarter mile viewing distance) to greater than ten miles.  The 
Newark Airport site has, on average, 17 days of limited visibility per year.  On any typical 
day the visibility is recorded as greater than 10 miles (Schultz 1998).  The Lower Bay study 
area is visible from Monmouth, Middlesex, Union, and Hudson county shoreline regions in 
NJ and from Richmond and Kings county shoreline regions in NY.  During the spring 
months, offshore visibility may be decreased due to coastal fog. 
 
b. Public access to shoreline points and scenic viewpoints surrounding the Lower Bay 
Complex include community facilities such as schools, churches, libraries, community 
centers, parks, designated Federal or state wild and scenic rivers, historic or recreational 
facilities, designated scenic viewing areas, wildlife areas, public foot trails, fishing piers, boat 
docks, boat access ramps and other designated open spaces.  Consideration may be given to 
the residential zones and all roadways or rail systems in relation to the project vicinity, as 
well (Conner et al. 1979, NYECL 1987,; and USACE 1996a). 
 
c. Consideration also may be given to the viewscape from the aquatic study area by the 
recreational fishermen and boaters using the Lower Bay area.  The bays and waterways in the 
Lower Bay study area are used extensively by boat, barge, and freighter traffic of commercial 
and recreational interests.  The waterways around Richmond County, NY, also are used by 
tourist cruise liners.  Anyone traveling the Lower Bay Complex waterways or the 
surrounding waterways may be in view of the Lower Bay study area disposal sites that would 
be at or above the surface. 
 
d. The Lower Bay viewscape from either the shoreline or the waterway may include the 
following:  heavy boat traffic along the bay channels; moderate boat traffic elsewhere in the 
bays and rivers; moderate air traffic; residential and commercially developed beaches; 
undeveloped, moderately developed, and heavily developed shorelines.  Features of the 
horizon include; Hoffman Island and Swinburne Island (Lower Bay); Verrazano–Narrows 
Bridge, Outerbridge Crossing, Goethals Bridge, and Shooters Island (Arthur Kill); NJ 
Turnpike Extension Bridge (Newark Bay); and Bayonne Bridge (Kill Van Kull). 
 

4.3.2.16 RECREATION 
a. The Lower Bay Complex supports a wide variety of recreational uses for a large number 
of people in NJ and NY.  Activities include swimming, surf fishing, scuba diving, sailing, 
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and bird watching.  Many clubs and businesses that support recreational uses, such as 
boating, fishing, surfing, and scuba diving, can be found in the coastal towns bordering the 
bay; hence environmental issues and recreation are linked. 
 
b. In NY and NJ, swimming is the most popular outdoor recreation (Carls 1978).  The 
NJDEP monitors water quality at all designated recreational beaches along the NJ coastline 
of the Raritan Bay.  Swimming areas are maintained at seven beaches in NJ in the towns of 
Keansburg, Middletown, Leonardo, Highlands, and the Sandy Hook Unit of Gateway 
National Recreation Area (Loftin 1998).  Large numbers of bathers visit the Gateway 
National Recreation Area where the National Parks Service maintains miles of beach in both 
Queens County, and Richmond County, NY.  Public beaches at Coney Island in Brooklyn 
provide access to the bay for many NY City residents (National Park Service 1998). 
 
c. Coney Island and Gateway National Recreation Area, two major recreation destinations 
of New Yorkers, provide miles of access to the water and beaches of the bay.  The National 
Park Service maintains nature trails in Great Kills Park along the western shore of the Lower 
Bay.  Swimming, bird watching, and surf fishing occur in the parks and recreation areas 
along its shores.  Trails provide an opportunity for bird watchers to view the birds that nest 
within the Lower Bay.  Hoffman and Swinburne islands, which are maintained by the 
National Park service, are nesting sanctuaries for many native bird species.  They are not 
open to the public. 
 
d. The Lower Bay Complex contains fishing grounds used by a large number of recreational 
fishermen from NY and NJ.  Weakfish, bluefish, winter flounder, summer flounder, black sea 
bass, and striped bass are among the most popular species.  Most of the primary fishing areas 
are concentrated near the intersection of the Chapel Hill South Channel, Raritan Bay Channel 
(Figley and McCloy 1988), Sandy Hook Bay, Old Orchard Shoal, Flynn's Knoll, and Romer 
Shoal.  These primary fishing areas are mostly accessed by boat. Much fishing, however, 
occurs from piers and beaches along the bay's coastline.  The NJ Department of 
Environmental Protection has detected high levels of PCBs and certain pesticides in fish 
taken from the Raritan Bay. 

 
4.3.3 UPPER BAY COMPLEX 

 
a. Several options are under consideration for potential disposal of dredged material in the 
Upper Bay Complex.  The options include contained aquatic disposal such as sub-channel 
placement, and confined disposal facilities such as nearshore fill.  Additional options under 
consideration include decontamination processes, land remediation and habitat restoration.  
Past studies including those directly associated with the DMMP were used in site 
determination. 
 

4.3.3.1 WATER COLUMN 
 
4.3.3.1.1 Upper Bay 

a. The water column within the Upper Bay contains varying amounts of silt.  Turbidity is 
partially dependent upon silt and plankton blooms.  Rainfall from the upstream Hudson River 
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watershed causes erosion and contributes the vast amount of the silt to the Upper Bay.  
Mixing of the water column will be substantial most of the time, due to the downstream 
currents from the Hudson coupled with the twice-daily tidal exchange. 
 
b. Dissolved oxygen will also vary with biological and chemical oxygen demand associated 
with rainfall, CSOs, and non-point source runoff.  Also influencing dissolved oxygen are 
those seasonal changes associated with air temperature, and hence water temperature, with 
higher oxygen readings occurring when water temperatures are lowest. 
 
c. The biota of the water column will contain both phytoplankton and zooplankton.  The 
species composition and density will vary throughout the year.  Some of the plankton will 
include invertebrates such as hard clam larvae, and fish larvae such as winter flounder. 

 
4.3.3.1.2 Arthur Kill/Kill Van Kull/Newark Bay 

a. The water column within the Arthur Kill, Kill Van Kull/Newark Bay contains varying 
amounts of silt.  Turbidity is partially dependent upon silt and plankton blooms.  Turbidity is 
related to rainfall upstream from the Hackensack and Passaic, increasing sediment and 
plankton blooms.  Mixing of the water column is usually substantial for several reasons, 
which include the downstream currents from these rivers, the shallowness of substantial 
portions of Newark Bay, and tidal exchange.  Mixing on both Arthur Kill and Kill Van Kull 
occurs mainly due to the twice-daily tidal exchange. 
 
b. Dissolved oxygen will also vary with biological and chemical oxygen demand associated 
with rainfall, CSOs, and non-point source runoff.  Also influencing dissolved oxygen will be 
those seasonal changes associated with air temperature and therefore water temperature, with 
the higher dissolved oxygen readings generally occurring when water temperatures are 
lowest. 
 
c. Two main rivers drain into the Newark Bay, the Passaic and the Hackensack rivers.  
Seven major tributaries feed into the main stem of the Passaic River.  Riverine surface water 
quality of the Passaic River and its tributaries varies from moderately good in the freshwater 
upstream tributaries to degraded, in the Passaic River reach below Two Bridges. 
 
d. The water quality conditions in Newark bay are considered to be good, based on existing 
USEPA STORET (water quality) data, and on observations taken by the National Marine 
Fisheries Service, and the Stevens Institute of Technology.  Both Newark Bay and the 
Passaic River below Dundee Dam are tidal.  The dissolved oxygen levels in Newark Bay 
generally range from about 3 mg/l up to 11 mg/l, and the temperature range from 34°F to 
82°F throughout the year.  There is usually a gradient of lower salinity near the 
Passaic/Hackensack River mouths to higher salinity at Kill Van Kull.  Average salinity in 
Newark Bay varies depending on rainfall.  While heavy rainstorms (25–100 year events) can 
effectively reduce salinity to at or near 0.0 ppt for several days, the normal range is from 14–
24 ppt (Cerco and Bunch 1997). 
 
e. Newark Bay is a partially stratified estuary with lower salinity at the surface and higher 
salinity at the bottom.  Surface salinity is lowest (2 to 20 ppt) near the mouth of the Passaic 
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River, which has greater freshwater flow than the Hackensack River (Suszowski 1978).  The 
vertical gradient is most pronounced in the northern part of Newark Bay, particularly near the 
Passaic River, and decreases to the south.  The highest surface salinity is found at the 
confluence of Newark Bay and the Kill Van Kull. 
 
f. The highest concentration of total suspended solids (TSS) in Newark bay occurs during 
the spring in the Passaic River.  The TSS concentrations in near-bottom water in Newark Bay 
are higher in the northern portion of the Bay than in the southern.  These higher 
concentrations are known as the turbidity maximum.  The turbidity maximum is caused by 
estuarine-type circulation, wherein the bottom water has an average upstream velocity during 
flood tide equal to its average downstream velocity during ebb tides (net velocity equals 
zero) and suspended sediment is circulated.  The turbidity maximum usually breaks down 
during low river flow when stratification is reduced. 
 
g. Newark Bay is classified as SE3 saline estuarine waters by NJDEP with the designated 
uses of: (1) secondary contact recreation; (2) maintenance and migration of fish populations; 
(3) migration of diadromous fish; (4) maintenance of wildlife; and (5) any other reasonable 
uses. The surface and bottom water measurements at four stations in Newark Bay were 
averaged in these plots.  These variations reflect typical meteorological and hydrological 
conditions in Newark Bay and the waters that flow into it (Arthur Kill, Kill Van Kull, 
Hackensack, and Passaic rivers).  According to the Water Quality standards established by 
the NJDEP, fecal coliform in Class SE3 waters shall not exceed a geometric mean of 1500 
counts/100 ml. 
 
h. Although historical data on conventional water quality constituents in Newark Bay are 
sparse, there are data for NYCDEP's Harbor survey sampling at Shooters Island in Kill Van 
Kull, which is at the southern end of the Bay (Table 4-10).  The trend in DO since 1968 
shows a steady increase attributed to upgraded wastewater treatment.  In the last 10 years the 
DO at Shooters Island exceeded the NYCDEP criterion of 3.0 mg/l.  The geometric mean 
fecal coliform concentrations in the surface and bottom waters at NYCDEP's sampling 
station at Shooters Island were 67 and 68 counts/100ml, during the summer 1994.  The 1994 
data reflected an improvement over previously collected data. 
 
i. As part of USEPA's development of waste load allocation for metals in NJ/ NY harbor, 
Newark Bay was sampled and analyzed for metals in 1991.  Three surveys were conducted, 
which sampled Newark Bay, Shooters Island, and the Passaic River.  Results showed concen-
trations of arsenic, cadmium, nickel, lead, silver, and zinc in all waters samples from Newark 
Bay were lower than USEPA criteria.  The copper concentration in the dissolved phase was 
below the site-specific criterion of 5.7 μg/l.  Total recoverable mercury concentrations in 
Newark Bay, the Kill Van Kull and the Hackensack and Passaic rivers were consistently 
above criterion of 0.025 μg/l. 

 
4.3.3.1.3 Hudson and East Rivers 

a. The water column within the Hudson River is similar to that of the Upper Bay but 
becomes less saline as one proceeds upriver (USFWS 1985), with varying amounts of silt 
depending upon upstream rainfall.  The water column within the East River contains varying 
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amounts of silt, and hence turbidity, depending upon rainfall upstream mainly from the 
Hudson River flow that is diverted through the Harlem River.  Mixing of the water column is 
substantial most of the time due to the downstream currents and very turbulent tidal exchange 
bordering Manhattan. 
 
b. Within the Upper Bay Complex, there are a number of sediment hot spots such as 
Newtown Creek and Gowanus Canal that have much higher contamination levels than found 
in navigation channels.  However, testing of sediment from Newtown Creek and other sites 
indicated that the sediment passes Toxicity Characteristic Leaching Procedure (TCLP), 
which is the standard test used by the USEPA and the states to determine whether a solid 
waste is deemed to be RCRA hazardous waste.  An exception is sediment found in the lower 
Passaic River below Dundee Dam covering a 6-mile reach that is part of the Diamond Alkali 
Superfund site, portions of which are hazardous waste. 
 
c. In September the effect of local heating from the 59th Street power plant effluent released 
into the lower Hudson showed surface temperatures rise to 20ºC.  This warm surface core 
overlies the Upper Bay bottom water of less than 19ºC and is separated from upstream 
bottom river water greater than 20.5ºC.  In the fall, isotherms in Upper Bay move upstream 
and the warm core, with surface temperatures over 21ºC, moves some 10 km upstream. 
 
d. Dissolved oxygen will also vary with biological and chemical oxygen demand associated 
with rainfall, CSOs, and non-point source runoff.  Also influencing dissolved oxygen, are 
those seasonal changes associated with air temperature and therefore water temperature, with 
higher dissolved oxygen readings generally occurring when water temperatures are lowest. 
 
e. The biota of the water column will contain both phytoplankton and zooplankton.  The 
species composition and density will vary throughout the year.  Some of the plankton will 
include invertebrates such as hard clam larvae, and fish larvae such as winter flounder. 
 

4.3.3.2 BENTHOS 
a. The benthos of the Upper Bay Complex is addressed below by the different sections, 
Upper Bay, Arthur Kill, Kill Van Kull/Newark Bay, Hudson River from the Battery to the 
George Washington Bridge, and the East River from the Battery to the Throgs Neck Bridge, 
including major embayments. 
 

4.3.3.2.1 Upper Bay 
a. In the Upper Bay, sampling revealed a biologically diverse habitat at the edge of the main 
shipping channel on the NJ flats (USFWS 1985).  This zone of highest abundance and 
diversity was found to be on the flats adjacent to the main channel from Robbins Reef north 
to just east of Ellis Island (SPI sampling, Iocco et al. 2000).  Generally, Upper Bay benthic 
infauna abundance and biomass were low in the Upper Bay compared to Lower Bay.  
Sampling of the shipping channels is currently underway. 
 
b. These sites were dominated by clam beds, mussel beds, and Ampelisca mats, intermixed 
with sandy bottom.  The shipping channel connects Constable Hook Reach of Kill Van Kull 
in a northerly direction with the Military Ocean Terminal at Bayonne, NJ, (MOTBY) and the 
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former Elizabeth Rail Yards and contained silt.  Samples taken landward of this channel were 
dominated by silty sediment with some samples yielding oligozoic sediment sometimes 
containing little or no benthic organisms’ bacterial mats.  These mats were particularly 
prevalent at the end of the dead end channels (e.g., at Global Marine Terminal) and in the 
central part of the Constable Hook Flats (Figure 4-5). 
 
c. Diversity and abundance on the NY side was highest at the eastern edge of the Bay Ridge 
Flats.  Here clam beds and mussel beds predominated, interspersed with sand (USFWS 
1997).  On the east side of the Red Hook Channel along the piers of the Brooklyn Waterfront 
from Owls Head Park to the vicinity of the Brooklyn Bridge, the sediment was dominated by 
silty bottom with interspersed areas of oligozoic sediment in the Atlantic Basin (Iocco et al. 
2000).  A few Brooklyn interpier areas contained samples dominated by gas voids that 
indicate anaerobic decomposition. 
 

4.3.3.2.2 Arthur Kill/Kill Van Kull/Newark Bay 
a. Benthic sampling in these areas was limited to Newark Bay and was conducted by NMFS 
during 1993–94, and WES during 1996.  Results of the benthic samples collected for the 
DMMP in the Newark Bay shallows revealed that the sediment was dominated by silty 
material especially on the east side of the bay east of the shipping channel although bacterial 
mats and sand patches were interspersed.  Five samples in the shallows between the Port 
Elizabeth and Port Newark Channels revealed two sites with gas voids, two with silty bottom 
and one that was sandy. 
 
b. The NMFS survey of Newark Bay collected 100 benthic grabs.  The southern portion of 
the bay was generally comprised of finer sediments mostly described as light, soft silt and 
clay with some shells and debris. Several sites contained thick hard red clay.  Sediment 
analyses for the north section of the bay yielded generally soft with varying consistency. 
Sediments at the lower Passaic River contained soft black silty clay. 
 
c. The results of the benthic biological sampling in Newark Bay included 54 species of 
seven phyla (Wilk et al. 1997).  The samples mainly contained soft shell clams, dwarf surf 
clams, polychaetes (marine worms), and crustaceans. 

 
4.3.3.2.3 Hudson and East Rivers 

a. The benthos of the Hudson River from the Battery to the George Washington Bridge has 
not been systematically sampled.  However some generic conclusions can be drawn based 
upon the strong salinity gradient from higher salinity at the Battery to lower salinity at the 
George Washington Bridge.  Increases in species of annelids (worms), and mollusks, which 
are more tolerant of lower salinity, will occur.  For instance, oligochaete worms would be 
expected to increase in abundance, and polychaete worms decrease.  Likewise mollusks such 
as some species of snails will increase with a decrease in salinity. 
 
b. No sampling is known to exist for the main channel of the East River.  This may be due 
to the strong currents there, especially at Hell Gate.  The side channels such as Newtown 
Creek, Bowery Bay and Flushing Bay are dominated by silty sediment.  In Bowery Bay, the 
western side closest to the CSO was dominated by bacterial mats and gas voids.  Closer to 
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main channels Ampelisca were present, but do not dominate as in the Lower Bay.  Shallow 
areas near CSOs contained lesser amounts of benthic life.  Some stations exhibited even 
lower amounts of benthic life and were dominated by bacterial mats. 

 
4.3.3.3 FISH AND MEGAINVERTEBRATES 

a. An otter trawl survey of deeper water in the Upper Bay Complex was conducted during 
1984 by the Marine Science Research Center of SUNY.  Sampling sites in the Upper Bay 
Complex included 15 sites from the Upper Bay, five sites on the Hudson below 59th Street 
and three more above 59th Street to Spuyten Duyvil. 
 
b. The USFWS collected data from the Upper Bay and along the Hudson River to Spuyten 
Duyvil Bay in depths generally ranging from 7–14 ft.  Three sampling techniques were used, 
including otter trawl, gill net, and beach seine (USFWS 1985). 
 
c. Many of the same species that were abundant in otter trawls on the flats adjacent the 
channels (USFWS 1985) were also found in substantial numbers in the deeper navigation 
channels.  These species included bay anchovy, Atlantic tomcod (Microgadus tomcod), 
killifish, silversides, black sea bass, white perch (Monroe Americana), striped bass, cunner, 
winter flounder and summer flounder. 
 
d. At least 36 species of finfish were collected from Upper Bay sites, including four species 
each from the herring, and codfish families, and six flatfish species.  Additionally, two 
members of the temperate bass, drum (Sciaenidae), wrasse (Labridae), and searobin 
(Triglidae) families were captured. 
 
e. The most numerous species was bay anchovy (~50%), and most were caught in August.  
These were most likely adults, since this species is small and not subject to full sampling 
(gear selectivity) with the gear used.  Winter flounder was the second most common (14%), 
followed by summer flounder (~8%).  August, October and May produced the most 
individuals with May being the highest, but this again was due to the presence of a relatively 
large number of bay anchovy.  Further up the bay, bay anchovy, Atlantic silversides, striped 
killifish, and winter flounder dominated.  The silversides and killifish were mainly caught by 
beach seine as were more than 50% of the striped bass, which were juveniles.  From 
December through March, species and individual occurrence in shallow water declined. This 
observation most likely reflected movement to avoid low temperatures in the shallows. 
 
f. High salinities and sandy bottom were associated with an increase in capture of flatfish 
species.  Fish species attracted to vertical structure (e.g., near piers, riprap etc.) included 
black sea bass, tautog, and cunner.  Juvenile fishes captured included bay anchovy, Atlantic 
tomcod, red hake, striped bass, and striped searobin. 
 
g. A salinity decrease was noted and the following shift in species was observed:  1) white 
perch were captured for the first time compared to downstream; 2) weakfish and butterfish 
increased; 3) scup numbers declined; 4) black sea bass were not captured despite the 
presence of appropriate structure; and 5) abundance in general decreased except for herring 
which increased.  In this portion of Upper Bay, bay anchovy was the single most abundant 
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species (~50%), followed by winter flounder and striped bass.  Striped bass and blueback 
herring were captured by gill nets (USFWS 1985). 
 
h. Sampling of fish and megainvertebrates of the Arthur Kill, Kill Van Kull/Newark Bay 
took place in Newark Bay by NMFS in 1993–94 (Wilk et al. 1997).  Their analysis revealed 
that the numerically the most abundant species in the shipping channels using 8.5-m otter 
trawl were striped bass (28%), tomcod (13%), male blue crab (12%), white perch (11%), 
female blue crab (10%), weakfish (8%), winter flounder (5%), and spotted hake (4%).  This 
represented 33,503 individuals of 56 species of fish and megainvertebrates.  These deep-
water channels consistently contain greater concentrations of fish than adjacent flats.  
Newark Bay is relatively small in size (~3,200 acres), and only about 20% are channels, 
which are utilized by young of the year and other non-adult year class fish.  It apparently has 
some function as a nursery area. 
 
i. In the shallows of Newark Bay (eastern side) the most abundant species using a 4.9-m 
otter trawl were bay anchovy (47%), Atlantic herring (22%), tomcod (10%), male blue crab 
(5%), winter flounder (5%), striped bass (4%), female blue crab (2%), Atlantic silverside, 
summer flounder, and bluefish (1%) each.  This represented 2,978 individuals of 33 species 
of fish and megainvertebrates.  The shallows of the bay support proportionately lower 
amount of fish species and individuals, which offsets its larger size compared to the channels 
as a place to support fish populations. 
 
j. Experimental gill nets in the shallows collected 1,154 individuals of 16 species of fish 
and megainvertebrates.  The most abundant species were Atlantic menhaden (42%), striped 
bass (19%,), male blue crab (13%), bluefish, and blueback herring (6% each), female blue 
crab and Atlantic herring (4% each), weakfish (3%), alewife and white perch (1% each). 
 
k. Fishes and megainvertebrates of the Hudson River from the Battery to the George 
Washington Bridge were also surveyed by USFWS (1985). Several sites were sampled 
including the area extending from Greenville Yard Jersey City, NJ, to the Battery, 
Manhattan, and from the Battery north to the former Conrail Yard at Weehawken, NJ, to 70th 
Street, Manhattan. Fishing efforts captured 25 species of fish and 2,537 individuals.  Bay 
anchovy, white perch, Atlantic tomcod, winter flounder, and striped bass dominated the 
catch.  Further decline in salinity resulted in increased capture of white perch, and more 
consistent capture of hog choker (a form of sole).  Striped bass were captured in the shallows 
in the interpier areas.  Winter flounder, striped bass and white perch were captured during 
each sampling month.  At least six species of juvenile fishes were captured and included; bay 
anchovy, Atlantic tomcod, weakfish, striped searobin, windowpane, and winter flounder.  An 
increase in the number of tomcod was likely the result of the decrease in salinity and the 
presence of a soft muddy bottom substrate (USFWS 1985). 
 
l. Further upstream, between Conrail Yard at Weehawken, NJ, north to 70th Street 
Manhattan, and north from Blumer Beach to Spuyten Duyvil, 27 species and 2,955 
individuals were captured.  This reach exhibited changes in the fish species assemblage, 
including the following: 1) hog choker, which comprised almost 50% of the catch from 
March through October, and 2) Atlantic tomcod, white perch, and bay anchovy, which 
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comprised the next largest component of the catch.  Six species of the herring family were 
captured.  The increase in herring is hypothesized to be the result of the relative narrowness 
of the Hudson at this point.  Northern pipefish were also collected, and found in substantial 
numbers downstream of a sewage plant, where floatables from the plant provided cover. 
 
m. Fishes and macroinvertebrates of the East River have not been systematically sampled.  
In recent years, however, a recreational fishery for bluefish and striped bass has developed in 
this waterbody.  Since the East River is tidal and has only limited freshwater input, it is likely 
that the same species occupy this river, that occupy the lowest reaches of the Hudson River 
where the salinity is high.  It is also likely that this waterbody acts a migration pathway. 
 
n. In summary, both the flats and the channels are important habitats for fish.  Data from 
previous sampling and analysis indicate that channels are relatively more important, because 
larger numbers of fish of more species were found in them (Will and Houston 1988; Wilk et 
al. 1995; Wilk et al. 1998). 
 

4.3.3.4 AMPHIBIANS AND REPTILES 
 
4.3.3.4.1 Estuarine Amphibians 

a. There are no known estuarine amphibians that use this complex. 
 

4.3.3.4.2 Reptiles 
a. Some diamondback terrapin probably occur in small numbers in the Upper Bay portion 
of the Upper Bay Complex in suitable areas, mainly confined to the NJ side of the bay where 
some marsh habitat still exists, especially along the Arthur Kill.  In the Hudson River from 
the Battery to the George Washington Bridge, the diamondback terrapin is likely rarer than in 
the Upper Bay because little habitat is available south of the Piermont Marsh in the Tappan 
Zee Area.  The eastern mud turtle (Kinostemon subrubrum) may also be present in the Upper 
Bay Complex, mainly in Arthur Kill. 
 

4.3.3.5 BIRDS 
 
4.3.3.5.1 Waterbirds, Shorebirds, Gulls and Terns 

a. The majority of birds that use the Upper Bay Complex are  water birds.  These include 
loons, grebes, cormorants, waders, waterfowl (Anseriformes), shorebirds, gulls and terns.  Of 
these groups, cormorants, waterfowl and gulls are the most likely users because of water 
depths and habitat availability.  A few areas along the west (NJ) side of the Upper Bay are 
shallow and hold the potential to attract waders such as herons and egrets, and at low tide 
shorebirds such as dowitchers, sandpipers and plovers.  Further discussion can be found at 
Section 4.3.2.5. 
 

4.3.3.5.2 Herons 
a. Five islands comprise the Harbor Herons Complex:  Shooters Island, Pralls Island, the 
Isle of Meadows, Swinburne Island, and Hoffman Island.  These islands are found in the 
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Arthur Kill, Kill Van Kull, and Lower NY Bay.  Also included in the complex are tidal and 
freshwater wetlands in the northwest quadrant of Staten Island. 
 
b. This complex is considered significant habitat by USFWS because of the presence of 
major nesting colonies and foraging areas for herons, egrets, and ibises.  Three island 
colonies, or rookeries, were established in the 1970s.  In 1995 these rookeries collectively 
contained nearly 1,400 nesting pairs of colonial wading birds of special regional emphasis or 
management concern, including, in declining order of abundance, black-crowned night heron 
(Nycticorax nycticorax), glossy ibis (Plegadis falcinellus), snowy egret (Egretta thula), great 
egret (Ardea alba), cattle egret (Bubulcus ibis), yellow-crowned night heron (Nyctanassa 
violacea), green heron (Butorides virescens), and little blue heron (Egretta caerulea) nesting 
pairs (USFWS 1997). 
 
c. This Harbor Herons Complex, the largest in NY State, contains approximately 25% of all 
wading birds that breed in NJ, NY, and CT (USFWS 1997).  The largest number of nesting 
great egret, cattle egret, snowy egret, and yellow-crowned night herons in NY State occur at 
these colonies.  In addition, over 1,000 herring gull, 30 great black-backed gull, and 140 
double-crested cormorant pairs have nested on these same sites.  Nesting by the double-
crested cormorant constitutes one of the southernmost nesting areas for this sub-population.  
Adult and young herons and egrets forage extensively in the wetlands over this complex, 
feeding on rich concentrations of forage fish in the marshes, flats, and shallow waters of 
ponds and tidal creeks (USFWS 1997). 
 
d. Herons, egrets, and ibis have not occupied Shooters Island for 5 years in a row (Pers. 
Obs. USACE 2000–2004). This may be related to human activity on the island.  Pralls Island 
has also been uninhabited by herons or gulls since 1997.  The Isle of Meadows presently 
contains active heron, egret, and ibis nests (Kerlinger 1999). 
 
e. A 1999 survey (Kerlinger 1999) revealed large populations of nesting herons and egrets, 
as well as herring and greater black-backed gulls, on Hoffman Island.  Swinburne Island 
appears to be uninhabited by nesting herons, egrets, or ibis, but does provide nesting habitat 
to double-crested cormorants and to herring and greater black-backed gulls. 
 
f. Shooters Island is situated off the north shore of Staten Island, opposite Mariners Harbor, 
at the juncture of Newark Bay, the Kill Van Kull, and Arthur Kill.  The upland portion of the 
island (30–40 acres) supports a deciduous canopy approximately 30 ft high.  The species 
showing greatest relative basal-area dominance are gray birch (Betula populifolia), black 
cherry (Prunus serotina), and black locust (Robinia pseudoacacia) (Parsons 1987).  The rest 
of the island is vegetated with herbaceous grasses, such as common reed and saltmarsh 
cordgrass, and vines, such as greenbrier (Smilax rotundifolia) and honeysuckle (Lonicera 
sp.).  Due to its inaccessibility, few mammals inhabit Shooters Island, the most common 
being the Norway rat (Rattus norvegicus) and meadow vole (Microtus pennsylvanicus)  
(USACE 1986a).  The chief importance of the island has been its use as a mixed heron 
rookery, though recent studies have indicated that the island has been abandoned by nesting 
herons. 
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4.3.3.6 MAMMALS 
a. Few mammals associated with water (e.g., muskrat [Ondatra zibethicus] and beaver 
[Castor canadensis]) are expected to inhabit the Upper Bay Complex. 
 

4.3.3.7 ENDANGERED SPECIES 
 
4.3.3.7.1 Fish 

a. The short-nosed sturgeon is usually associated with low salinity (i.e., 3 ppt or less).  
Because of the relatively high salinity in the Upper Bay, Kill Van Kull/Newark Bay, and 
Arthur Kill, these waterbodies are less likely to harbor this species, though the species has 
been recorded in the area.  Any sites located in upstream areas of the Hudson where the 
salinity is less than 3 ppt become more likely to harbor this species.  This sturgeon occurs 
regularly as one proceeds upstream toward Troy Lock and Dam, Troy, NY, (USFWS 1997) 
where major spawning, nursery and over wintering areas occur. They will occasional enter 
the Upper and Lower Bay during times of heavy rains, which reduce salinity in these 
waterbodies.  Coordination with NMFS on this species will continue (Table 4-3). 
 

4.3.3.7.2 Reptiles, Sea Turtles 
a. Sea turtles are uncommon in the Upper Bay Complex.  The Arthur Kill, Kill Van Kull, 
and Newark Bay are the least likely to harbor these species.  The Kemp's Ridley in the 2–5 
year old range enter the Lower Bay Complex and occupy the area from June through 
October, however, they are not known to occupy the Upper Bay Complex in any numbers.  
The loggerhead turtle has two different populations in the area, only one of which enters the 
bay waters, mostly in the Lower Bay Complex (USFWS 1997). 
 

4.3.3.7.3 Birds 
 
Peregrine Falcon 
a. The peregrine falcon has recently been removed from the Federal Endangered Species list 
but will be monitored until at least 2010.  It nests within the study area and some 15 aeries 
have been discovered and monitored primarily on bridges and buildings in the area of the 
Upper Bay Complex.  The nesting adults tend to stay in the vicinity during winter.  Further, 
the NY/NJ metropolitan area is important, in that it is along the migratory route for the 
highly migratory subspecies that nest in Canada. 
 
Bald Eagle 
a. The bald eagle is still on the Federal endangered species list, although it has been 
proposed for delisting.  The timing of the delisting is not certain, therefore the removal from 
the list is not considered for this EIS (i.e., it is discussed here as if delisting is not imminent).  
The bald eagle does not nest in the study area.  Both subspecies of bald eagle do migrate 
through the area, and the northern subspecies, occasionally overwinters in the Upper Bay 
area, although its most important over wintering site near the study area is along the Hudson 
River and Catskill reservoirs (USFWS 1997).  The northern subspecies continues to rebound, 
but future nesting in the general vicinity of the Upper Bay Complex is unlikely due to the 
proximity of humans and their industry.   
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Piping Plover 
a. There are no known nesting sites for this species in the Upper Bay Complex, and habitat 
for nesting is scarce or non-existent. 
 
Roseate Tern 
a. There are no known nesting sites for this species in the Upper Bay Complex, and habitat 
for nesting has not been identified. 
 

4.3.3.7.4 Marine Mammals, Whales 
a. Great whales are rarely if ever found landward of the baseline, with the possible 
exception of a rare visit of the humpback whale.  Great whales in the Upper Bay Complex 
would be accidental and mostly likely associated with injury or disease. 
 

4.3.3.8 ESSENTIAL FISH HABITAT 
a. The Upper Bay Complex contains four grid cells designated as EFH.  Nineteen species 
from the Upper Bay complex have been identified.  As with the Bight Apex and the Lower 
Bay Complex, winter flounder and windowpane were found in each grid cell for all life 
stages.  The sandbar shark also had designation for the very young of the species and the 
adults, in each grid cell.  Other species, which were found in most or all grid cells for most or 
all life stages, included scup, Atlantic herring, red hake, summer flounder and butterfish.  
Other species that were designated less frequently but with relatively high frequency of 
occurrence were bluefish and Atlantic mackerel. 
 

4.3.3.9 CULTURAL RESOURCES 
 

4.3.3.9.1 Prehistoric 
a. A geomorphological study was conducted to assess the potential for prehistoric resources 
in preliminary potential placement areas in Newark Bay, Hudson River, Bowery Bay, 
Constable Hook/Port Jersey, and Red Hook/Bay Ridge.  The analysis suggests that all areas 
examined have some potential to preserve prehistoric sites although some are more sensitive 
than others (LaPorta et al. 1999).  Constable Hook/Port Jersey was designated as having a 
"low potential."  Bowery Bay and Red Hook/Bay Ridge were classified as "moderate to 
low."  Newark Bay area was deemed to have a "moderate potential" primarily because 
modern construction has disturbed any remains of prehistoric occupation.  The Hudson River 
channel was assessed as "low potential" for the middle channel where a river channel has 
been in place prior to any occupation of the area but the outer portions of the river channel 
have been assessed as "moderate to high."  In general, the sites proposed for the Upper Bay 
are not as sensitive for prehistoric resources as those proposed for the Lower Bay due to 
modern disturbances. 
 
b. The Beneficial Use options in the Upper Bay are all proposed for nearshore locations.  
These nearshore zones have the potential to contain buried prehistoric deposits.  Cultural 
resource data may be available for a number of the proposed sites such as Pralls and Shooters 
Islands and the Brooklyn waterfront in other NYD reports.  These reports are related to the 
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Collection and Removal of Drift Project as well as other navigation projects such as the 
Arthur Kill (Wagner and Siegel 1999).  Locations have not yet been determined for the 
Mudflat Creation, Enhancement and Restoration. 
 

4.3.3.9.2 Historic 
a. Remote sensing was not conducted for the in-channel disposal options as the historic 
dredging in the channels and anchorages would have likely removed any historic wrecks or 
debris.  Historic cultural resources may be an issue if nearshore options are considered.  
Many nearshore resources in the NY area, such as piers and waterfront structures, have been 
listed on, or determined eligible for listing on, the NRHP, although some of these historic 
properties may have been recorded and removed as specific projects proceeded.  The Atlantic 
Basin, a potential CDF site in Brooklyn, was not evaluated as a whole when reviewed for the 
NYD Collection and Removal of Drift Project, but cribwork around the basin's outer 
perimeter was determined to be potentially significant (Raber Associates 1984).  Most of the 
Bush Terminal, a location proposed for water quality wetlands, was also determined eligible 
(Flagg and Raber 1986). Other structures along the waterfront may be potentially significant 
and additional studies to identify other resources may be required.  Indirect impacts to 
historic sites will also need to be assessed.  This work should evaluate the effects of the 
proposed facility on landscape and setting as well as on the viewsheds of significant 
properties like the Statue of Liberty and Ellis Island, two National Historic Landmarks.  
Historic resources of particular concern for DMMP options evaluated immediately adjacent 
to the shoreline are derelict vessels and waterfront structures such as bulkheads, wharves and 
piers related to industry and historic landfilling. Dredging may have occurred along segments 
of shoreline that could have adversely impacted resource preservation. 
 

4.3.3.10 SOCIO-ECONOMICS 
 
4.3.3.10.1 Shipping 

a. (see 4.3.1.10.1) 
 

4.3.3.10.2 Commercial Fishing 
a. No commercial fishing is known to take place in the Upper Bay Complex. 
 

4.3.3.10.3 Recreational Fishing 
a. Local recreational fishing from the shoreline and from private boats occurs in the Upper 
Bay Complex and with improvement in water quality use will likely increase. 
 

4.3.3.11 WATER QUALITY 
a. NY and NJ have assigned water quality classifications to many of their major rivers, 
lakes, estuaries, and ocean waters.  These classifications are based on the extent to which 
these surface waters will attain the aquatic life support and swimmable goals of the Clean 
Water Act, and the designated uses outlined by the states.  The designated uses for NJ are 
defined in the state's Surface Water Quality Standards regulations (N.J.A.C. 7:9 et seq) and 
are generally based on a set of numeric and narrative water quality criteria.  The swimmable 
goal is intended to have all possible surface waters of sufficient quality to allow for primary 
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contact recreation.  The fish propagation and management goal is designed to have all 
possible waters supporting healthy and reproducing aquatic biota. 
 
b. NYSDEC Division of Water publishes The Priority Waterbodies List, which identifies 
surface waters that either cannot be fully used as a resource, or have problems that can 
damage their environmental integrity.  This list is used as a base resource for the Division of 
Water's program management. 
 
c. The Interstate Sanitation Commission, a tri-state environmental agency, provides 
assistance in water pollution abatement programs to the waterways shared by CT, NJ, and 
NY.  A long-standing goal of the Interstate Sanitation Commission is making additional areas 
available for shellfishing and swimming.  The Interstate Sanitation Commission 's programs 
include minimization of the effects of combined sewers, participation in the National Estuary 
Program, control of floatables, enforcement, compliance monitoring, pretreatment of 
industrial wastes, toxics contamination, sludge disposal, dredged material disposal, and 
monitoring of ambient waters (Interstate Sanitation Commission 1997).  Table 4-11 is based 
upon USEPA data and indicates reaches where water quality is suspected of being impaired 
by point source discharges. 
 
d. The Upper Bay waters from the confluence of the East River to the confluence with the 
Kill Van Kull are designated "Use Impaired" by the NJDEP due to toxic discharges from 
point sources.  The NYSDEC has classified the Upper Bay as Use Impaired with an advisory 
on striped bass fishing use.  The NYSDEC considers the Upper Bay a priority waterbody.  
The Interstate Sanitation Commission reported that total coliform and fecal coliform are the 
cause for these waterbodies to be in non-attainment.  The elevated levels of these parameters 
are a result of CSO, surface water runoff, treatment plant upsets, and effluents from upstream 
waterbodies (Sattler 1998) 
 
e. The Hudson River drains a watershed of about 35,000 sq. km and empties directly into 
the NY Bight Apex.  About 50% of annual discharge occurs between February and May 
(Giese and Barr 1967).  The mean discharge of the Hudson River over 1957 and 1965 was 
20,000 cubic ft per second. 
 
f. Studies found that the river and estuarine waters show a strong salinity and temperature 
stratification that occurs during periods of high spring runoff into the Hudson River.  Bottom 
values are greater than 25 ppt at the Narrows, and surface values are less than 4 ppt 40 km 
upstream in the Hudson River.  This distribution illustrates the intense vertical density and 
salinity gradients typical of periods of heavy runoff in this area. 
 
g. A study of the Hudson River estuary circulation and discharge was conducted by the 
United States Geological Survey (USGS) (Giese and Barr 1967, Darmer 1969, Busby and 
Darmer 1970).  The results indicate that the Hudson River estuarine system is dynamic and 
acts as a catchment for natural and man-induced inputs originating mainly from the Hudson 
River itself. 
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h. By September, salinity levels in the estuary have increased compared to April.  Although 
salinity in the Narrows is only a little more than during April observations, salinities 40 km 
up the river have increased to about 12 ppt. 
 
i. Siltation problems in the lower Hudson estuary occur where the river empties into NY 
Harbor.  The abrupt widening causes the salinity structure to change from well mixed to 
partially mixed.  Sediments are transported upstream by the landward bottom flow until they 
meet the seaward flow in the well-mixed region. 
 
j. The PCB contamination of the Lower Hudson River and the impact of this contamination 
on the aquatic community are among the serious water quality problems in the basin.  The 
original source of this problem is the historic discharge of PCBs to the waters of the upper 
Hudson River.  Although the direct discharge of PCBs has been significantly reduced, the 
contaminated sediment serves as a continuing source of PCBs in the waters of the Lower 
Hudson.  This contamination has resulted in a 200 mile reach of the Hudson from Hudson 
Falls to the Battery being designated a Federal Superfund Site in 1984.  Recent monitoring 
data indicate that PCBs in the fish are declining. 
 
k. More conventional pollution problems related to municipal wastewater discharges, 
combined sewer overflows and urban runoff, while showing steady improvement in recent 
years, continue to reduce the water quality of the river.  Hudson River water quality is best in 
the lesser populated mid Hudson Valley. Water quality then deteriorates over the final 20 
miles of the river as it flows through the very high-density population areas of NY City and 
NJ.  Even in this section of the Hudson, however the upgrading of the NY City and NJ 
wastewater plants to provide secondary treatment has resulted in measurable improvements 
in water quality. 
 
l. The NYSDEC Priority Waterbody Problems (PWP) List indicates that nutrient 
enrichment in the Lower Hudson River Drainage Basin reduces the water quality over six 
water segments.  Generally these high nutrient loads can be attributed to the rapid pace of 
development.  Failing and/or nonexistent on-site septic systems, groundwater leaching from 
these systems, lawn fertilizing, and general runoff, all contribute to nutrient pollution.  Even 
in areas where development pressures are not as great, agricultural activities are often cited 
as sources of excessive nutrient loads. 
 
m. The NJDEP has initiated commercial fishing bans and recreational fishing advisories for 
the sections of the Interstate Hudson River running through NJ as a result of the detection of 
high levels of PCBs and certain pesticides (primarily chlordane) in finfish taken from these 
waters.  NYSDEC considers this river to be impaired and a Priority Waterbody.  NYSDEC 
has banned commercial fishing of striped bass due to PCB contamination.  A health advisory 
has been issued by the NYSDEC for recreational fishing of striped bass. Other advisories 
have been announced by the NYSDEC on a variety of finfish and shellfish consumption.  A 
classification of non-contact recreation impairment has also been assigned to the Hudson 
River. 
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n. High sediment loads and siltation also threaten fish survival and propagation in many 
streams in the basin including the Hudson River.  Development pressures are a major factor 
in siltation with construction activities and runoff contributing to the problem (Table 4-12). 
 
o. The East River flows through a highly industrialized area bordered by Brooklyn, 
Manhattan and Queens County.  According to the NYSDEC 1996 Priority Waterbodies List, 
the East River, located in the Atlantic-Long Island Sound Basin, is a Class I stream with 
medium resolution.  Untreated sewage discharges from CSOs have impaired fish propagation 
in the stream.  Fish consumption is impaired due to PCB contamination.  The stream use 
impairment is due to high BOD caused by priority organics. 
 
p. The Newark Bay Complex, including its major tributaries, the Passaic and Hackensack 
rivers, is another source of contaminants to the harbor sediments.  Sites of past industrial 
activity, including abandoned sites and landfills, represent major sources, in addition to non-
point source runoff from the watershed.  NJDEP is moving forward with remediation of sites 
in the Newark Bay watershed, with dredged material playing a prominent role in many 
remediations (see Table 2-1 in the Implementation Report for upland sites).  The 
accumulated contaminants from these sites and others in the watershed will remain in the 
aquatic ecosystem for many years, and the existing bans on commercial and recreational 
fishing will continue into the foreseeable future (see DMMP – Implementation Report, 
Section 2.1, for a description of the long-term sediment reduction program). 
 

4.3.3.12 GROUNDWATER 
a. Groundwater beneath the waterbodies within the Upper Bay–Estuary portion of the study 
area has generally not been classified.  By reviewing the geology of the surrounding 
landmasses, it is possible to infer the type of groundwater present.  Manhattan is underlain 
primarily by till and bedrock.  This type of geology has limited groundwater found in cracks 
and fractures within the rock (Caldwell et al. 1989). Bedrock aquifers commonly yield only 
small to moderate amounts of water and consist of carbonate, sandstone, and crystalline 
metamorphic and igneous rocks.  The water transmitting capability of each rock type is 
dependent on fracture permeability.   Surficial aquifers composed of coarse-grained stratified 
glacial drift are the most heavily used in NY.  They occur in individual stream valleys and 
are physically and hydraulically bounded by bedrock that forms the valley walls.  Area 
extensive flow systems occur in glacial aquifers on Long Island.  The aquifers consist of 
thick stratified glacial outwash.  Water moves through these aquifers along continuous, low 
hydraulic gradients, to principal streams and the ocean where it is discharged.  Continuous 
flow systems also occur in unconsolidated Coastal Plain sediments that make up the Magothy 
and Lloyd aquifers.  These thick and productive aquifers underlie the upper glacial aquifer on 
Long Island (USGS 1999b). 
 
b. The principal sandstone aquifer occurs in the Newark basin in southeastern NY in faulted 
early Mesozoic basins.  Staten Island is underlain by unconsolidated formations of Holocene, 
Pleistocene and Cretaceous age.  These consist of Holocene artificial fill, Pleistocene glacial 
drift of till, till moraine, outwash sand and gravel and Cretaceous deposits of clay, silt, sandy 
clay, sand and gravel (Perlmutter and Arnow 1953).  Staten Island bedrock consists of 
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Triassic sandstone and its associated igneous intrusive, the Palisades Diabase, and Lower 
Paleozoic serpentinities (USGS 1999c). 
 
c. Groundwater reservoirs are found in the unconsolidated deposits and bedrock of Staten 
Island.  The largest yields of groundwater are obtainable from sand and gravel beds and 
lenses in the upper Pleistocene deposits, principally from outwash.  Small to moderate 
supplies of groundwater are available from sand beds in the Cretaceous Raritan Formation 
and older bedrock (USGS 1988). 
 
d. Information on saltwater intrusion indicates that general overpumping of coastal aquifers 
has led to an acceleration of the concentration of saltwater present in these subsurface waters.  
The Saltwater Monitoring Network operating in NJ observes the limits that saltwater have 
migrated.  The USGS also performs studies to identify and map the 250-ppm chloride 
isochore every few years.  Chloride levels of 250 ppm have been established as levels of 
concern since this is the drinking water standard (Kecskes 1998). 

 
4.3.3.13 AIR QUALITY 

a. The Upper Bay-Estuary portion of the study area is comprised of the waters from the 
Verrazano Bridge to the Battery including: Upper Bay, the East River to the Throgs Neck 
Bridge, the Hudson River, Bay Ridge flats, Red Hook Channel and the embayments, flats, 
and channels of NJ to opposite of the Battery.  This portion of the study area encompasses 
the following five sites:  The New Constable Hook Flats, the Bay Ridge/Red Hook Federal 
channels, Bowery Bay, the Hudson River Federal Channels, and the Atlantic Basin. 
 
b. Air quality data for these areas was obtained by examining the surrounding landmasses 
that include; Hudson County, NJ, and Staten Island, Queens County, Manhattan, and 
Brooklyn, NY.  The air quality data for Hudson County, NJ, is discussed in Section 4.3.2.12 
(Lower Bay–Estuary).  Brooklyn (Kings County) and Staten Island (Richmond County) air 
quality is as previously discussed in Section 4.3.1.13 (NY Bight Apex-Ocean).   Hudson 
County is in the same Reporting Region as Essex and Union Counties, and has the same 
attainment goals as Essex County.  Eight monitoring sites are located throughout the county, 
with two sites in Bayonne, four in Jersey City, one in North Bergen, and one in Union City.  
Hudson County monitors for at least seven parameters (SO2, TSP, PM-10, CO, NOx, Pb, and 
O3).  In 1996, for six of these parameters, the County was in attainment with respect to both 
the Primary and Secondary National Standards.   The National Secondary (welfare) standard 
was contravened for ozone in 1996.  During that year, on six days, two parameters came 
close to contravening or actually contravened county health standards:  on January 17 and 
October 17, 1996, TSP in Jersey City approached unhealthful levels, and on February 21 and 
22 it was rated unhealthful; on August 4 and 5, 1996, O3 at the Bayonne monitoring site 
approached unhealthful levels (NJDEP 1997a). 
 
c. Queens is located in Queens County and has one monitoring site located at Queens 
College, which only monitors for two parameters SO2 and O3.  Neither of these parameter's 
standards were exceeded in monitoring year 1996 (NYSDEC 1997). 
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d. In monitoring year 1996, Queens was in non-attainment for CO with a "Moderate 2" 
designation and a classification of 12.7 ppm. O3 was classified as "Severe 2" as of 1990; 
therefore the county was also in non-attainment for this parameter.  PM-10, SO2 and Pb do 
not have a designation and The NJNJ-NY-CT Interstate AQCR is designated as better than 
the national average for NO2 (ENFLEX 1998). 
 
e. In monitoring year 1996, Manhattan, (NY County), was in non-attainment for CO with a 
"Moderate 2" designation and a classification of 12.7 ppm.  O3 was classified as "Severe 2" 
as of 1990 therefore; the county was also in non-attainment for this parameter. The parameter 
PM-10 was in non-attainment for NY County and as of 1994 was classified as moderate.  
Both NO2 and Pb do not have a designation and NO2 for The NJNJ–NY–CT Interstate 
AQCR is designated as better than the national average for NO2 (ENFLEX 1998). 
 
f. There are seven air quality-monitoring sites situated throughout Manhattan that monitor 
for eight different air parameters.  NY County has had a steady decrease in exceedances in 
association with CO from 1981 to 1995 at all four sites monitoring this parameter.  There 
were no exceedances in 1996 for the following parameters; CO, PM-10, SO2, NOX, and Pb.  
Trace metal concentrations for arsenic and nickel showed a slight increase while cadmium, 
lead, mercury, and vanadium demonstrated a steady decrease at the Madison Avenue 
monitoring site from 1992–1996 (NYSDEC 1997). 
 

4.3.3.14 NOISE 
a. The Upper Bay is located along the shores of an industrialized and highly populated 
region of the country.  Industry, including air and vehicular traffic, all contribute to the 
ambient noise level of this area.  Hudson County borders the Bay to the north, to the east is 
Brooklyn, and to the west is Staten Island.  The East River, Hudson River and the Kill Van 
Kull all feed into this Bay.  Steam ship operation and boat traffic are major contributors to 
ambient noise levels.  In addition, housing, churches, schools, and hospitals, located along 
the shores of these waters, serve as the primary receptors. 
 
b. This area also contains small islands with State Parks located on them, including Ellis 
Island and Liberty Island.  Rail lines and the NJ Turnpike run along the west bank of the 
river.  Bordering the south reaches of the bay, the U.S. Coast Guard station at Fort Gay and 
Ferry Plaza are located on Staten Island, all contributing to background noise levels. 
 
c. The Arthur Kill, Kill Van Kull and the Newark Bay are located along the shores of one of 
the most industrialized and highly populated regions of the country.  Industry, including 
aircraft, vehicular traffic, and steam ship operation all contribute to the ambient noise level of 
this area.  The proposed project sites are bordered to the west by the Port of 
Newark/Elizabeth marine terminals and heavy industrial areas.  Noise levels from these 
sources vary with the level of use (i.e., time of day) and types of machinery operated (e.g., 
cranes, derricks, loading equipment).  The open water of Newark Bay and the Federal 
Navigation Channels are east of the proposed sites, while the NJ Turnpike Extension and 
Newark Bay Railroad Lift Bridge are to the north.  Primary sources of noise from these areas 
are boating/shipping activity, highway traffic, and railroad traffic.  Commercial airplanes 
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using Newark International Airport located to the west also contribute to noise levels in the 
study area. 
 
d. The Hudson River runs through the lower Hudson River Drainage Basin.  Overall, the 
portion of the Lower Hudson River Basin in NY State outside of NY City supports a 
population that approaches 3 million people. The Hudson River is located along the shores of 
one of the most industrialized and highly populated regions of the country.  The Port of 
NY/NJ at the mouth of the Lower Hudson is one of the largest ports in the world, and it 
serves as a major transfer point of goods between railroads, trucks, and barges.  In addition, 
the Hudson River is navigable as far north as Albany. As a result, water transport and 
navigation contributes considerably to the background noise level of the area. Recreational 
boaters, as well as commercial vessels, use the river and similarly contribute to noise levels. 
 
e. The heavily urbanized and industrialized areas bordering the river contribute to ambient 
noise levels.  A six-lane roadway borders the River to the east and an interstate highway runs 
to the west.  Train lines run along the west shores of the Hudson River.  In addition, the 
shores of this river boast shipyards, industrial storage, the Palisades State Park, yacht clubs, 
schools, and playgrounds, all of which contributes to elevated noise levels. 
 
f. The East River is located along the shores of an industrialized and highly populated 
region.  This river borders the Bronx and Queens exiting into Long Island Sound.  Industry, 
including air, dock and vehicular traffic, all contribute to the ambient noise level of this area.  
Residential areas, churches, schools, and hospitals are located along the shores of these 
waters, serving as the principal noise receptors. 
 
g. LaGuardia International Airport is located along the shore of the East River and 
contributes to the ambient noise by means of airplane flyovers, construction and vehicular 
traffic noise. The Navy yard is located along the shore of the East River Park as is the East 
River Park, playground, and amphitheater.  The East Side expressway runs along the river 
contributing additional vehicular noise (USGS 1981). 

 
4.3.3.15 AESTHETICS 

a. The current aesthetic viewscape for this study area can be described as the visible 
surrounding land and water.  For establishing the aesthetic environment in the Upper Bay 
study area, specific consideration is given to the direct view of an aquatic project site from 
the surrounding public and private access shoreline points and scenic viewpoints.  The 
National Weather Service, Northeast Regional Climate Center, records daily visibility from 
the Newark Airport (Essex County, NJ), the J.F. Kennedy Airport (Queens County, NY), 
LaGuardia Airport (Queens County, NY), and Central Park (Manhattan, NY).  The recorded 
visibility data for these stations range from "limited" visibility (less than one-quarter mile 
distance viewscape) to greater than 10 miles.  The visibility on average is recorded as greater 
than 10 miles from these four stations (Schultz 1998).  The Upper Bay study area is visible 
from Union and Hudson county shoreline regions in NJ and from Richmond, Queens, Kings, 
NY, and Bronx County shoreline regions in NY State.  Offshore visibility may be diminished 
during the spring months due to fog created by warm moist airflows passing over cold ocean 
water. 
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b. Scenic viewpoints and public access shoreline points encompassing the Upper Bay study 
area can include a variety of community facilities.  These facilities include schools, churches, 
libraries, community centers, parks, designated federal or state wild and scenic rivers, 
historic or recreational facilities, designated scenic viewing areas, wildlife areas, public foot 
trails, fishing piers, boat docks, boat access ramps and other designated open spaces.  
Additionally, consideration may be given to the residential zones and all roadways or rail 
systems in relation to the project vicinity (Conner et al. 1979, NYECL 1987,  and USACE 
1996a). 
 
c. Consideration may also be given to the viewscape from the aquatic study area by the 
recreational fishermen and boaters using the Upper Bay aquatic region.  General aesthetic 
degradation of the NY Bight region is a major concern to this group (Conner et al. 1979).  
The Bays and waterways in the Upper Bay study area are used extensively by boat, barge, 
and freighter traffic of commercial and recreational interests.  The waterways around 
Richmond County, NY, are used by tourist cruise liners.   Upper Bay disposal sites may be in 
view to users of the waterways. 
 
d. The viewscape of the Upper Bay study area (from either the shoreline or the waterway) 
includes heavily traveled waterways, heavy air traffic, and heavily developed commercial 
shorelines.  The viewscape also includes the following:  Verrazano Narrows Bridge (The 
Narrows); Ellis Island, Governor's Island, and Liberty Island (Upper Bay); Brooklyn Bridge, 
Manhattan Bridge, Williamsburg Bridge, Queensboro Bridge, Route 278 Bridge, Riker's 
Island, Bronx-Whitestone Bridge, and the Throgs Neck Bridge (East River); and George 
Washington Bridge (Hudson River). 

 
4.3.3.16 RECREATION 
 
4.3.3.16.1 Upper Bay 

a. The variety of recreational activities for the Upper Bay portion of the study area is 
limited due to the industrial character of its shoreline and its role as a major Port for NY and 
NJ.  The Hudson River Park from the Battery to 59th Street that is currently under 
development allows access points to the water.  The most popular recreational activity that 
takes place in the Upper Bay is boating.  However a large number of boaters use the bay 
mainly as a passageway to other recreational waters such as the Hudson River and Atlantic 
Ocean. 
 
b. The biggest draw to the Upper Bay is the Statue of Liberty and Ellis Island National 
Monument.  Approximately 4.2 million people visit this National Monument annually 
(National Park Service 1998).  National Park rangers give tours and the monument offers 
exhibits about the construction of the statue and the history of immigration in America.  
Visitors have the opportunity to view the NY and NJ harbor after a climb to the Statue's 
crown. 
 
c. Fishing opportunities in the Upper Bay are occasionally impaired due to low water 
quality.  The NYSDEC recommends eating no more than one meal a month of striped bass 
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and no more than one meal a week of any other fish taken from the Upper Bay.  This general 
advisory is to protect against eating large amounts of fish that have not been tested or may 
contain unidentified contaminants (NYSDEC 1996, 1998). 
 

4.3.3.16.2 Arthur Kill/Kill Van Kull/Newark Bay 
a. The portion of the Upper Bay Complex area that encompasses the waterways of the 
Arthur Kill, Kill Van Kull, and the Newark Bay offer limited opportunities for recreation.  
The highly industrialized nature of the area and lower water quality hinders many uses such 
as swimming and fishing.  The NJDEP has detected high levels of PCBs, dioxin and 
mercury, and certain pesticides in fish taken from these waters (NJDEP 1995).  As a result, 
the State of NJ has issued advisories on recreational fishing and recommendations to limit 
consumption of fish taken from these waters. 
 
b. The majority of shoreline for these waterbodies is occupied for industrial use.  A small 
number of municipal parks border these waterbodies, however, only very limited access to 
the water exists for recreational activities.  Many of the waterfront industries have built their 
facilities bordering on the waters edge, which restricts the public's access to these waterways 
(USGS 1981).  Another factor that limits the recreational and other values of these 
waterways is that they are major shipping lanes for commercial ships. 
 
c. The NJ Department of Environmental Protection issues water use index ratings for 
surface waters of the state.  The ratings indicate relative resource values for segments of 
waterbodies by incorporating information on potable water supplies, freshwater fisheries, 
shellfisheries, and bathing beaches.  The Arthur Kill, Kill Van Kull, and Newark Bay do not 
meet any of the listed criteria and are not viewed as prime resource waters (NJDEP 1993). 

 
4.3.3.16.3 Hudson River 

a. The portion of the Upper Bay Complex area that includes the Hudson River downstream 
of the George Washington Bridge supports a variety of recreational activities despite its 
urbanized character.  The shores on both banks are almost completely lined with boat docks 
and piers along this section of the river, but access to the water is severely restricted except to 
owners of watercraft (USGS 1979 and 1981).  However three parks are located along its 
shore allowing access to the river for such activities as boating, kayaking, fishing, and bird 
watching (McKinney 1998) and ferries also provide services for transport and recreation. 
 
b. Riverside Park in Manhattan allows access to the river for kayakers and recreational 
boaters, and maintains 110 slips for use by transient and recreational boaters.  Additionally, 
Hudson River Park is under construction.  A number of small cruise lines and charter boats 
offer short scenic cruises along the Hudson River and around Manhattan.  There are also 
several vessels that take schoolchildren and other groups on educational tours of the river 
(McKinney 1998). 
 
c. Many people fish the Hudson River from boats and from the piers along both riverbanks.  
Sportsmen land a number of species from the Hudson including American eel, white perch, 
striped bass, and bluefish.  The detection of contaminants in these fish reveals the degraded 
nature of the fishery in this portion of the Hudson as well as its future potential if 
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containment levels can be reduced.  High levels of PCBs and certain pesticides have been 
detected in fish taken from this portion of the Hudson River.  As a result, the NJDEP and the 
NYSDEC have issued advisories on recreational fishing and recommendations to limit 
consumption of fish taken from these waters (NJDEP 1995, NYSDEC 1998). 
 

4.3.3.16.4 East River 
a. The East River portion of the Upper Bay Complex area offers a limited variety of 
opportunities for recreation.  High turbidity, strong currents, and low water quality in this 
section of the river hinders many uses such as swimming and scuba diving (NJSD 1998). 
 
b. Seven parks border the East River shoreline; however, water based recreational activities 
are limited to fishing (Boden 1998, NY City Department of Parks and Recreation [NYCDPR] 
1998).  Boat docks and waterfront industries (USACE 1999c) occupy the remainder of the 
shoreline, thus limiting access to the water for the general public on this section of the river.  
Due to this limited access and the urban nature of the shoreline, recreation activities for the 
East River consist mostly of boating and fishing. 
 
c. Many people fish the East River from the park and piers along both riverbanks and from 
boats on the river.  Fishermen land a number of species from the East River including 
American eel, white perch, and striped bass.  High contaminant levels found in these fish also 
reveal the degraded nature of this fishery, as well as its potential.  The NYSDEC has issued 
advisories on recreational fishing in the East River, and recommends limiting consumption to 
no more than one a month for fish taken from the East River (NYSDEC 1998). 
 
d. Boating is the most popular activity on the East River from the Whitestone Bridge to the 
Throgs Neck Bridge (~2 miles in length).  This is evident by the number of docks and piers 
along the banks (USGS 1979) as well as the number of yacht clubs in the area.  A number of 
small cruise lines and charter boats offer short scenic cruises along the East River and around 
Manhattan.  There are also several vessels that take schoolchildren and other groups on 
educational tours of the NY Harbor. 
 

4.3.4 UPLAND 
 
a. Only one upland site is under consideration for inclusion in the DMMP as a containment 
facility at this time.  That site is a CDF located at Belford Harbor, in Monmouth County, NJ.  
This site has been used in the past for placement of dredged material from the local area and 
is contemplated for this use again for containment and possibly remediation.  A regional 
dredged material rehandling facility is under consideration along the Hudson River in NY 
State. 
 
b. The Belford Harbor site is currently being developed by the county planning department, 
but may be available as a Federal Disposal site, or as a county site that will be made available 
for dredged material from Federal project sites, including the deepening of Belford Harbor 
itself. 
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c. A dredged material rehandling facility operated by Consolidated Technologies 
Incorporated has begun operation in Jersey City.  Processed dredged material can then be 
transported via railcars to PA for mine reclamation. 
 
d. Since upland resources potentially impacted by management options are highly 
dependent on site-specific conditions, no attempt will be made to develop a generic 
description of resources.  The potential area in which a disposal site and/or treatment or 
remediation site could be located is far too expansive and diverse to support a meaningful or 
comprehensive analysis at this time. 
 
e. The NYD prepared a feasibility report for flood control and shoreline protection for the 
Belford site. In NJ, the State Guidance Manual, entitled “The Management and Regulation of 
Dredging Activities and Dredged Material in New Jersey's Tidal Waters,” provides 
procedures for the evaluation of the potential impact of upland management of dredged 
material to surface water and groundwater.  The manual also sets forth NJ requirements for 
site-specific information in State required documents. 
 
f. What follows below is a generic description of the resources that may have to be 
considered when assessing potential uplands impacts at sites outside the areas already 
discussed. 
 
g. These potential impacts include both surface and groundwater sources including the 
water column, and impacts to plant and animal communities, including wetlands and 
endangered and threatened species. 
 

4.3.4.1 WATER COLUMN 
a. The state of the water column would vary depending on any given upland site chosen.  
Those sites located close to or continuous with, the waters edge would have the most 
potential effect on the water column. 
 
b. The water column contiguous to the Belford, NJ, site fluctuates with the tidal cycle.  
During the stage of the tide when water is present it will contain phyto- and zooplankton of 
various species and densities at different times of the year.  Invertebrates would include 
larval forms of many of the bay fauna including several species of crabs and mollusks. 
 

4.3.4.2 BENTHOS 
a. As is the case with the water column, the benthos close to any upland site would be most 
affected and the biota of the sites would vary depending on the water regime, which could 
range from a salinity of 0 ppt to 30 ppt.  This would affect the species composition present 
along with other factors such as general ambient water quality, and constituency of sediment 
currently at the site. 
 
b. Both potential sites are contiguous to water, therefore the typical forms of species found 
in these waterbodies are addressed.  The area contiguous to the Belford site contains dredged 
material from former dredging efforts.  Just to the northwest of the site is a tidal mud flat 
with a small channel.  Water is present on this flat at high tide, thus it is considered intertidal.  
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A typical mudflat biota consists of alga and bacterial mats, which provide primary 
productivity.  Invertebrates can include various species of mollusks such as clams and snails, 
and marine worms (polychaeta). 
 

4.3.4.3 FISH AND MEGAINVERTEBRATES 
a. Like the benthos, the species of fish and megainvertebrates vary according to the site.  
Salinity would be a very important component driving the species composition. 
 
b. The area contiguous to the site at Belford contains a mud flat that at high tide is likely 
inhabited by killifish, silversides, bay anchovy, and predatory fish such as smaller individuals 
of striped bass, bluefish, and weakfish. 
 

4.3.4.4 AMPHIBIANS AND REPTILES 
a. Amphibians of the area are mainly toads and frogs, although some species of salamanders 
do occur.  The amphibians are especially sensitive to environmental conditions.  Their 
presence in areas will be greatly influenced by the past and current uses of any given site. 
 
b. Amphibians at the Belford site will most likely consist of several species of toad (Bufo 
spp.), and perhaps frogs (Rana spp.).  Reptiles such as turtles and snakes are sensitive to the 
environment and would vary in density and species present depending on the past and current 
uses of the site. 
 
c. The Belford site has been disturbed by humans.  Currently, the Belford site is covered by 
vegetation, mainly Phragmites.  It provides some marginal habitat and as a result, some 
species of reptiles may be found, with the most likely being the garter snake (Thamnophis 
siratalis) and Northern brown snake (Storeria dekayi). 
 

4.3.4.5 BIRDS 
a. Among land vertebrates, birds are the most numerous in terms of potential species that 
might be present at a given site.  Because many of the species in this area are migratory, their 
presence will vary seasonally.  Some species will overwinter in an area, others will breed 
there, while others will use it during their north/south migration for rest and feeding. Actual 
species composition of the bird community, as with the other preceding classes of 
vertebrates, will vary by the habitat present. Urban tolerant species such as starling (Sturnus 
vulgaris), house sparrow (Passer domesticus), house finch (Carpodacus mexicanus), and 
rock dove (Columba livia) are most likely to be encountered.  Areas that have remained 
unused for a long time may have seen the return of some floral diversity.  In these instances 
bird diversity will increase depending upon the recolonizing plants. If a given site is large 
enough and floral diversity great enough, a substantial number of species of birds can utilize 
the area. 
 
b. Because so much Phragmites is present at Belford, the number of species utilizing the 
area is restricted both for nesting and migratory passage species. Besides some urban tolerant 
species, species such as the red-winged blackbird (Agelaius phoeniceus), marsh wren 
(Cistothorus palustris), and common yellowthroat (Geothlypis tricas) may nest there. 
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4.3.4.6 MAMMALS 
a. All species of mammals have certain habitat needs associated with critical life requisites.  
As with other forms of life, species of mammals will be found within their geographic range 
when their preferred habitat conditions are present. 
 
b. At Belford, mammals associated with the marsh and tidal edges are likely present, but in 
low numbers due to the poor vegetative diversity and structure of the area.  These species 
may include, shrew (Sorex sp.), raccoon (Procyon lotor), mustelids such as weasels (Mustela 
sp.), canids such as red fox (Vulpes fulva) and feral dogs, and several types of rodent such as 
meadow vole (Microtus pennsylvanicus), black rat (Rattus rattus), and Norway rat (Rattus 
norvegicus). 
 

4.3.4.7 ENDANGERED SPECIES 
 
4.3.4.7.1 Flora 

a. Sea beach amaranth and sandplain gerardia are two species of vegetation that can occur 
along the NJ shore, but not along the Hudson River in NY.  Since upland sites are disturbed 
by the past or present actions of humans, there is little likelihood of these species being 
affected. 
 

4.3.4.7.2 Fish 
a. The short-nosed sturgeon is less likely to occur in the vicinity of the sites where salinity 
exceeds 3 ppt and where sufficient depths for overwintering are absent such as at Belford.  
The presence of the shortnosed sturgeon is much more likely on the Hudson River in NY; a 
facility sited upstream along the Hudson would require consultation with resources agencies 
and the State of NY. 
 

4.3.4.7.3 Amphibians 
a. No amphibians are known to occur at either site. 
 

4.3.4.7.4 Reptiles, Sea Turtles 
a. The use and distribution of the areas contiguous to the upland study areas would vary 
from site to site.  Estuarine areas contiguous to upland disposal such as at Belford would 
have a moderate likelihood of having sea turtle being occasionally present.  The upstream 
site on the Hudson River would be well out of these turtles range. 
 

4.3.4.7.5 Birds 
 
Peregrine Falcon 
a. The peregrine falcon, recently Federally delisted, does nest within the study area and 
some 15 aeries have been discovered and monitored, primarily on bridges and buildings.  The 
nesting adults stay in the vicinity of the Bight during winter.  Further, the NY/NJ 
metropolitan area is important, in that it is along the migratory route for the highly migratory 
subspecies (tundrius) that nests in Canada and Alaska.  At Belford the most likely occurrence 
would be brief visits by migrating peregrines. 
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Bald Eagle 
a. The bald eagle does not nest in the study area.  Both subspecies of the bald eagle do 
migrate through the area, and the northern subspecies, occasionally overwinters in the Bight 
area, although its most important over wintering site near the study area is along the Hudson 
River and Catskill Reservoirs (USFWS 1997).  The northern subspecies continues to 
rebound. 
 
Piping Plover 
a. The piping plover coastal population is currently listed as Federally threatened.  Piping 
Plovers nest on Sandy Hook and the Rockaway Point peninsula.  This species has not been 
reported in the vicinity of the Belford, NJ, or any potential NY sites. 
 
Roseate Tern 
a. Roseate tern nesting in the study area is rare.  The most likely areas are Sandy Hook and 
at Rockaway Point peninsula. 
 

4.3.4.7.6 Marine Mammals, Whales 
a. Great whales are rarely found landward of the baseline (Sandy Hook Breezy Point 
transect).  No effects on these cetaceans are anticipated for any upland site. 
 

4.3.4.8 ESSENTIAL FISH HABITAT (EFH) 
a. EFH is not applicable to upland areas. 

 
4.3.4.9 CULTURAL RESOURCES 

a. Cultural resource studies have not yet been conducted as part of the DMMP project for 
any of the proposed upland options.  As a potential study area it is far too large, and specific 
sites have not been proposed yet to narrow the investigation to a manageable size.  The 
NY/NJ area has been occupied for approximately 10,000 years and has been subject to 
significant development for centuries.  The remains of this occupation may be encountered in 
many forms throughout the region and may include standing historic structures, prehistoric 
and historic archaeological sites and historic landscapes.  In general, the upland disposal 
areas may contain a variety of potentially significant resources depending upon the historic 
land use of the properties and on current site conditions. The need for a cultural resource 
investigation in connection with each option, and the scope of that survey will have to be 
assessed in more detail as DMMP options and specific sites are determined. 
 
b. The potential for the implementation of Contaminant Reduction methods to encounter 
significant cultural resources is low.  Cultural resources that may be encountered would 
include historic industrial structures and sewer plants.  "Hot spots," proposed to be capped, 
most likely represent disturbed areas that would not contain intact resources. 
 
c. The present site at Belford, NJ, is under consideration for a proposed upland confined 
disposal facility, although the most recent information indicates the site will be used as a 
stockpile area for material to remediate a nearby landfill.  A number of cultural resource 
studies have been undertaken in Belford and the surrounding area. While recent cultural 
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resource studies in this area have failed to recover any prehistoric materials the authors 
Harris and Reyes (1991) have stressed that the shoreline around Raritan Bay is sensitive for 
Native American materials.  An early study of the marsh adjacent to Ware Creek, in the 
vicinity of the proposed disposal area, found the deposits to be heavily disturbed (Kraft 
1977). 
 
d. The fishing community at Belford, on Comptons Creek, was one of the earliest on 
Raritan Bay.  Belford is now one of the last remaining vestiges of "baying," a term applied to 
traditional means of water-related employment and Belford has been determined eligible for 
the NRHP as the Belford Historic District (Harris and Reyes 1991).  The Earle Naval 
Weapon Pier, in the vicinity of the proposed upland site is potentially eligible for the NRHP.  
Other impacts such as to the viewsheds of significant properties will have to be evaluated. 
 

4.3.4.10 SOCIO-ECONOMIC FACTORS 
 
4.3.4.10.1 Shipping 

a. Shipping is not directly affected by this upland disposal, as presently contemplated. 
 

4.3.4.10.2 Commercial and Recreational 
a. Commercial and recreational use would not be directly affected.  Benefits would be 
likely, by keeping nearby marinas and channels at sufficient depth for navigation. 
 

4.3.4.11 WATER QUALITY 
a.  Surface fresh water is an important consideration where it is present on potential upland 
sites.  According to the NJDEP, the most common water quality problems occurring in the 
state's freshwater rivers and streams include total fecal coliform bacteria (in 81% of the 
freshwaters), nutrients (also 81%), depressed dissolved oxygen levels, siltation, road salts, 
and oil and grease.  Other types of known or suspected water quality problems found 
statewide include thermal modifications/elevated stream temperatures, habitat alternations, 
pH fluctuations and rising chloride and sodium levels (NJDEP 1995) (Table 4-12). 
 
b. Areas with higher than recommended levels of PCBs and pesticides include NJ/NY 
interstate waters and rivers in the urbanized northeast part of the state. 
 
c. In general, knowledge of the presence and overall impacts of toxic substances in the state 
waters is limited.  A clear understanding of the presence of heavy metals within the 
environment is clouded by evidence that indicates that a percentage of the historical record 
for metals may contain inflated values. 
 
d. Surface water resources shown on the Sandy Hook quadrangle for the immediate project 
area includes Compton Creek and Ware Creek.  Both creeks flow into the Sandy Hook Bay.  
Pews Creek is 1.5 miles to the northwest and Wagner Creek is about 1 mile to the southeast 
of the site.  No stream specific water quality data could be obtained for these streams, 
however watershed specific water quality data were available through the NJDEP (NJDEP 
1995).  Major watersheds in Monmouth County include the Navesink River watershed and 
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the Atlantic Coastal basin. Table 4-13 presents a water quality index of categories, 
components and criteria for assessing NJ rivers and streams in Monmouth County, NJ 
(Belford Harbor). 
 
e. The Atlantic Coastal Basin is situated in Monmouth County with the Navesink River 
watershed being the largest in this segment, draining an area of 95 square miles.  The 
Shrewsbury River drains an area of 27 square miles and the Shark River an area of 23 square 
miles.  Tributaries to these rivers include the Swimming River, Yellow Brook, Big Brook, 
Mine Brook, and Willow Brook to the Navesink; Parkers Creek, Oceanport Creek, and Little 
Silver to the Shark River (10 miles).  Small tidal streams drain Northern Monmouth County 
directly to Raritan Bay.  There are many small ponds in this area, as well as Swimming River 
Reservoir and the Glendola Reservoir - both major potable water impoundments.  The waters 
in this region have been classified FW-2 Trout Maintenance, FW-2 non-trout, and SE-1. 
 
f. Water column analyses show aluminum, copper, iron, lead and phenol to be parameters 
of concern.  Iron values greater than the assessment criteria occur in all of the samples 
collected, 75% of the lead results exceed the criteria.  Copper values greater than the criteria 
also occur in a high percentage of the samples.  Forty seven percent of the aluminum results 
exceed the criteria.  Phenol values greater than the criteria occurred in 19% of the samples.  
In thirteen volatile halogenated organic samples, none of the results for any of the 27 organic 
substances exceeded the criteria.  Chloroform was detected once, but the level was well 
below the assessment criteria. 
 

4.3.4.12 GROUNDWATER 
a. Groundwater provides approximately 50% of NJ's potable water, with 39% coming from 
public-supply wells and 11% from domestic-supply wells.  In addition, groundwater provides 
baseflow to streams and is closely related to the ecology of the state's wetland systems.  
Groundwater in the state is divided into three classifications in order to protect its designated 
uses.  Class I groundwaters are waters of special ecological significance.  This classification 
includes the groundwaters within FW1 surface watersheds and those within the Pinelands 
area as delineated by the Pinelands Protection Act.  Class II groundwaters represent waters 
for potable water supply.  Class III groundwaters are waters with uses other than water 
supply.  This includes waters that due to natural compositions (such as high chloride levels) 
are not suitable for potable water supplies (NJDEP 1995). 
 
b. Monmouth County and portions of Middlesex County are located in the coastal plain 
physiographic province of NJ.  This is the largest physiographic province in NJ, covering an 
area of 4,689 square miles.  During the formation of the coastal plain, a multi-layered aquifer 
system consisting of one major unconfined aquifer and four major confined aquifer systems 
developed (NJDEP 1995).  The USEPA has designated the NJ Coastal Plain Aquifer System 
underlying Monmouth County as a sole source aquifer (USEPA 1988). 
 
c. The Englishtown aquifer, Wenonah–Mount Laurel aquifer, and confining beds and minor 
aquifers are the principal aquifers found in Monmouth County.  The portion of Middlesex 
County located within the coastal plain is underlain primarily by the Potomac–Raritan–
Magothy aquifer (USGS1999b).  In 1995, Monmouth County had a total water withdrawal of 
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29,966 million gallons of which 9,992 million gallons was derived from groundwater.  In 
Middlesex County the largest quantity of water, 11,754 million gallons, is withdrawn from 
the Potomac–Raritan–Magothy aquifer.  Of that, 7,681 million gallons is derived from the 
upper Potomac–Raritan–Magothy aquifer and 4,073 million gallons is from the lower 
Potomac–Raritan–Magothy aquifer (NJDEP 1995).  Overpumping in some of the coastal 
plain aquifers has resulted in water level declines.  This has impacted the Mount Laurel and 
Englishtown aquifers in Monmouth County and the Old Bridge and Farrington aquifers of 
the Potomac–Raritan–Magothy system in the South River/Raritan Bay area.  These areas are 
characterized by extensive cones of depression in the regional flow field deep enough to 
cause saltwater encroachment from nearby saltwater bodies.  In addition, there is increased 
recharge from adjacent aquifers due to the lower hydraulic head in these areas (NJDEP 
1995). 
 
d. The State of NJ has a Saltwater Monitoring Network that has been in existence since 
1923.  This network is comprised of over 400 wells located along the Atlantic Ocean, Raritan 
Bay, and Delaware Bay.  The network provides an early warning system for saltwater 
intrusion into the groundwater of the state (NJDEP 1995).  Over-pumping of the Coastal 
Plain aquifers has resulted in the development of large regional cones of depression; the most 
extensive of which is in the Potomac–Raritan–Magothy aquifer system.  Within this aquifer 
system the groundwater levels have declined as much as 23 ft from 1978 through 1983.  
Although the overall cones of depression were not as great as in the Potomac–Raritan–
Magothy aquifer system, heads declined as much as 29 ft in the Englishtown aquifer system 
during the same time period.  Declines were as much as 52 ft from 1983 to 1988 for the 
Englishtown system.  Due to the availability and use of the Manasquan (Reservoir) water and 
the state imposed cut back on the use of public supply wells, water levels within the 
Englishtown and Mount Laurel aquifers have risen dramatically during the early 1990's 
(NJDEP 1994). 
 
e. Historically, aquifers in Brooklyn and Queens, NY, have had problems with saltwater 
intrusion.  By 1947 all wells within Kings County, NY, had been shut down due to saltwater 
contamination.  In response, groundwater withdrawal increased in Queens County, until salt-
water intrusion also became a problem in that county.  In 1974 all wells in Queens were shut 
down, with the exception of those belonging to the Jamaica Water Supply Company 
(Cartwright 1998). 
 
f. Typically, the shallow groundwaters of Staten Island proceed seaward, toward the saline 
groundwater that surrounds the island.  With the exception of the shallow wells near the 
shores and wells screened deeper than 40 ft below sea level for each foot of head in the well 
above sea level, all groundwater on Staten Island is good for most of NY City's permitted 
uses.  Groundwater has not been used for public drinking supply since 1970.  A 1953 study 
of 14 wells on the island found that chloride concentration was low to moderate (8 to 70 
mg/l).  These wells were within 1 mile of the shoreline, with most of the wells located within 
1/2 mile of the shoreline.  Twelve of the study wells tapped glacial deposits ranging from 22 
to 180 ft in depth.  Water from a well located 0.2 miles from shore and 180 ft deep contained 
a chloride concentration of 1,550 mg/L (chloride above 250 mg/L is considered excessively 
salty). Two of the wells tap the Raritan formation and are located at depths of 135 ft and 230 
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ft.  These wells contained the lowest chloride concentrations at 10 and 2 mg/L respectively 
(USGS 1988). 
 

4.3.4.13 AIR QUALITY 
a. The land placement portion of the study area (UP-1) is located in Monmouth County, NJ.  
The State of NJ monitors for the six specific air pollutants that are part of the NAAQS as 
well as meteorological parameters:  acid precipitation; smoke shade; TSP; and other trace 
metals (e.g., cadmium, chromium, copper, iron, magnesium, manganese, nickel, and zinc).  
Air quality for Monmouth County NJ has been previously discussed under the NY Bight 
Apex-Ocean, Section 4.3.1.13. 
 

4.3.4.14 NOISE 
a. The Monmouth County site is zoned for industrial uses.  A private airstrip is located in 
the vicinity.  The land to the west of the site is used for light industry and residential uses.  
To the east of the site is a military installation and coastal wetland areas.  Sandy Hook Bay, a 
water treatment pond, a sewage treatment facility, and a potential site for a fertilizer company 
are located to the north of the site.  A small trucking company and residential property are 
located south of the site.  There are no parks, recreational or wildlife areas within a 2-mile 
radius of the site.  Land uses by residential, religious, educational, convalescent, and medical 
facilities are more sensitive to noise than commercial and industrial uses.  Land use to the 
west of the site is residential and light industrial.  Local road maps show that there are no 
hospitals within 2 miles of the site.  Review of the Sandy Hook, NJ–NY USGS quadrangle 
indicates that there is a church and a school within 0.5 miles of the site.  There are two 
churches and one school within 1 mile of the Belford Harbor site. 
 

4.3.4.15 AESTHETICS 
a. Aesthetic resources of the upland study areas can be defined as the perceived view of a 
particular upland disposal site by the surrounding population.  Federal laws that apply to 
aesthetic resources include the Coastal Zone Management Act of 1972 (Sections 302b, 
303b), the NEPA of 1969 (Section 101b), the Water Resources Planning Act of 1965 and the 
"amenities" criteria of the MPRSA of 1972.  NY State laws that apply to aesthetic resources 
include Section 617.21 Appendix B of the NY State Environmental Quality Review Act, 
which can be used to collect relevant visual resource data for impact analysis (NYECL 
1987). 
 
b. The perceived aesthetic viewscape for this study area can be described as the visible 
surrounding land and/or water.  For establishing the aesthetic environment on land, 
consideration may be given to adjacent community facilities such as schools, churches, 
libraries, community centers, parks, designated federal or state wild and scenic rivers, 
historic or recreational facilities, wildlife areas, public foot trails, or other designated open 
spaces.  The viewscape from popular public or designated scenic viewpoints and/or 
attractions may also be considered when establishing the aesthetic surrounding environment.  
Additionally, consideration may be given to residential zones and all roadways or rail 
systems in relation to the project vicinity (Conner et al. 1979, NYECL 1987, and USACE 
1996a).  For upland disposal sites located along a shoreline, the aesthetic view of the 
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shoreline from fishermen and boaters using offshore waterways may also be described and 
considered. 
 
c. The surrounding land use of the Belford Harbor region in Monmouth County supports 
commercial and recreational fishing, commercial businesses, light industrial and residential 
land uses.  Approximately five miles from the site is the Twin Lights of Navesink State 
Historic Site (Jersey Shore Guide 1998).  The public may climb 200 ft to the top of the 
towers to view the surrounding landscape.  The site may be visible from this scenic 
viewpoint and other elevated locations.  There are no parks, recreational or wildlife areas 
within two miles of the site from which to view the site (USACE 1996a).  However, the site 
may be visible across the Sandy Hook Bay from the west shore of the Sandy Hook Gateway 
National Recreation Area. 
 

4.3.4.16 RECREATION 
a. Monmouth County contains many parks and recreation areas that offer a large variety of 
activities for both residents and tourists (Table 4-14).  The county is home to the Sandy Hook 
Unit of the Gateway National Recreation Area, Allaire and Monmouth Battlefield State 
Parks, as well as 34 county parks, and three state wildlife management areas.  Acreage for 
the amount of open space and parks totals over 20,000 acres.  Not included in this total are 
the many beaches maintained by shore towns along Raritan Bay and the Atlantic Ocean. 
 
b. The Sandy Hook Unit of the Gateway National Recreation Area covers 4,169 acres at the 
northernmost point of the NJ shoreline (Scott 1998) and is approximately 4 miles east of the 
Belford site. The National Park Service maintains the park for multiple uses.  Hiking, fishing, 
bird watching, and beach combing are popular activities throughout the year.  In the summer, 
swimming and sunbathing are the most popular activities at swimming areas along the park's 
six miles of ocean beaches.  The public can also visit Historic Fort Hancock with exhibits 
and tours of the historic building including America's oldest lighthouse (National Park 
Service 1998). 
 
c. The State of NJ maintains two parks and three wildlife management areas in Monmouth 
County.  Both parks are historical landmarks that also have facilities for recreational 
activities including camping, hiking, canoeing, biking, hunting, and fishing.  The three 
wildlife management areas are primarily maintained for hunting but allow other uses such as 
hiking and bird watching (NJDEP 1998). 
 
d. Although there are no marinas located in Belford proper, located nearby is the Monmouth 
Cove Marina in the bordering Town of Port Monmouth.  The Leonardo State Marina is 
located to the southeast in Leonardo.  The Monmouth County Marina is a county run marina. 
 
e. Monmouth County maintains a system of 34 parks and recreation areas totaling over 
10,000 acres (Kirkpatrick 1998).  The parks are used year-round and for a variety of 
recreational activities including golfing, hiking, fishing, horseback riding, picnicking, tennis, 
ice skating, cross country skiing, and camping.  Total attendance for Monmouth County 
parks exceeded 3 million for 1997 (Monmouth County Parks Department 1998). 
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5.0 IMPACT ASSESSMENT 
 
5.1 INTRODUCTION 
 
a. The DMMP addresses the management of dredged material in two timeframes:  short-
term needs between the years of 2005 and 2014, and long-term needs between the years of 2015 
and 2065.  The short-term timeframe generally corresponds to the period when new dredging 
associated with channel deepening is occurring and the long-term timeframe is a period 
dominated by maintenance dredging.  In recognition of the uncertainties associated with future 
sources of dredged material, and uncertainties regarding the availability of some of the beneficial 
management options, the Recommended Plan also evaluated environmentally acceptable 
disposal options  (i.e., those that were determined to minimize environmental impacts), which 
could serve as contingencies if the preferred options cannot meet all the Port’s disposal needs. 
 
It has become apparent based on a considerable amount of field data collected and analyzed in 
the Hudson Raritan Estuary since 2000 that an important exception to this general trend in 
improved water, sediment and habitat quality is in the hundreds of anthropomorphic basins, 
marinas and other poorly-flushed dead-end waterways located throughout the HRE but 
concentrated in the inner urban core and Jamaica Bay. Without site-specific human intervention, 
these enclosed and confined waterways seem to be incapable of self-improvement in response to 
estuary-wide water quality improvements.  These isolated areas tend to be recalcitrant to water 
quality based habitat improvement (generally unlike the high-energy open bays of the estuary) 
for at least the following reasons:  
 

• Relatively long residence time in heads-of-tide areas. 
• Relatively high sedimentation rates (primarily fine material) due to the 

predominance of low-energy hydrodynamic regimes. 
• CSO’s and major storm water outfalls common, particularly at the heads of 

DEB’s (anthropogenic waste  from these sources tend to contribute to high 
BOD in sediments and the water column, greater than average contaminant 
concentrations and very fine high water-content sediments, all of which 
contribute to poor or, when extreme, virtually non-existent benthic and demersal 
fish habitat). 

• The prevalent disconnection between localized tidal prisms and enclosed water 
body geometry and volume (i.e., the closer the fit between TP and total basin 
volume, the greater the capacity of the tides to maintain better water quality, 
since down-tide receiving waters are generally considerably cleaner, although in 
some cases (e.g., Flushing Bay) the water quality of the receiving tidal body 
(e.g., the East River) can also be a constraint to improved habitat quality if the 
difference in water quality between the water bodies is small). 

• Predominance of vertical edges due to historic fill and bulkheading, which tend 
to maintain poor water quality in enclosed areas. 
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Thus, in the long term, assuming restoration funding is available, the pro-active rehabilitation of 
these enclosed and confined waterways would tend to both generate a need for HARS-suitable 
(and to a lesser extent, non-HARS-suitable sediment for CAD sub-fill) material for filling 
overdredged areas and capping contaminated (or otherwise inappropriate surficial) sediment, and 
on the other hand, for the generation of additional non-HARS-suitable material which may have 
to be transported to a different site for treatment and/or final disposition. Environmental dredging 
and capping projects could potentially generate much more dredged material than Federal 
maintenance dredging and/or non-Federal berth dredging. At this time, the volumes and types of 
sediments generated and/or consumed by environmental dredging projects is very difficult to 
estimate, in part because they are highly dependent on special Federal and non-Federal public 
funding, although some funding comes from legal settlements and private entities.       
 
b. The Recommended Plan goes beyond dredged material management in that many 
beneficial use options address other environmental problems or use dredged material to create, 
enhance or restore valuable habitats.  In addition, the Recommended Plan recognizes that the 
CARP program might reduce future sediment contaminant levels, which are a limiting factor for 
some management options.  This is consistent with the dual goals of the DMMP planners to 
maintain the Port and protect the estuary.  It is important to recognize that because of the 
approach taken in the DMMP, beneficial impacts become paramount in the impact assessment 
for this PEIS. 
 
c. The feasibility, potential availability, and siting information for the options considered 
for inclusion in the DMMP vary widely, thus the assessments cannot be completed at the same 
level of detail for each option type or site (when applicable).  However, this is a programmatic 
EIS and there is sufficient information to compare the basic option types to develop an 
environmentally acceptable Recommended Plan (see the Implementation Report and Technical 
Appendix for additional information on developing the Recommended Plan).  There is a large 
amount of existing information on dredging and dredged material management that provides 
support for this function.  The Recommended Plan is designed to be flexible in recognition of the 
changing status of options, changing environmental priorities, and the potential for future 
reductions in sediment contaminant levels. 
 
d. Initially, a large number of dredged material management options were evaluated in a 
report prepared by the NYD (USACE 1996a) for their applicability to the needs of Harbor (see 
Sections 1.5 and 1.6 of the DMMP – Implementation Report).  The potential list of options and 
sites was reduced as presented in the NYD DMMP Progress Report (USACE 1997).  The 
Progress Report considered comments from state officials in NY and NJ, the PANY/NJ, and the 
DMMIWG of the HEP through eight public meetings.  A Partners’ Working Group had the task 
of reviewing the remaining options and assigning a preference ranking (see DMMP – 
Implementation Report, Table 2-1) to each option, as well as a status ranking which defined an 
option’s current availability.  The availability of an option was based on its status with respect to 
permits, overall sponsor approval, environmental acceptability status, and technical feasibility.  
Each of these options is separately addressed for its environmental impacts in Section 5.3 of this 
chapter. 
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e. In shaping the DMMP, the various options were grouped into alternatives that were 
potential courses of action for dredged material management.  Grouping of options is needed 
because no single option can accommodate all of the dredged material that will be produced 
during the 60-year planning period.  The alternatives reflect the dual goals of the plan, the need 
for flexibility, and the desire to achieve environmental benefits from the management of dredged 
material.  Four alternative groupings were developed for consideration: 
 

 No Action 
 Recommended Plan 
 Environmentally Preferred Alternative 
 Base Plan (Economically Preferred Alternative)   

 
f. The assessment of these alternatives is presented in the cumulative impact section 
(Section 5.6).  The Recommended Plan alternative addresses near-term (2005–2014) and long-
term (2015–2065) time periods, which generally reflect the period in which substantial new 
navigation work may occur in the Harbor (near-term), as well as maintenance dredging (near-
term), and a period when the majority of dredged material is provided from maintenance of 
facilities (long-term). 
 
g. This PEIS is not the final step in the environmental review process for implementing 
dredged material management options.  The DMMP provides a guide to options and sites where 
implementation could occur in an environmentally sensitive manner.  Site-specific applications 
of selected options might include permitting at Federal, state, and local levels (as required) with 
an associated environmental review.  Reviews would include information developed from site-
specific surveys and analyses, as appropriate for the magnitude of anticipated impacts, and 
would be presented in subsequent NEPA documents.  The NEPA review process and all required 
permitting would have to be completed before any options identified in the DMMP would be 
implemented. 
 
h. The DMMP is a comprehensive, long-term plan that evaluates short term and long-term 
options over a broad potential impact area.  With its emphasis on beneficial use, it is anticipated 
that the DMMP will become a focal point for environmental management in the Harbor. 
 
i. Section 5.2 begins with a discussion of general impact considerations that are common to 
the options and provides perspective on the assessments that follow.  The potential impacts of the 
option types are addressed successively in the same order they are presented in this PEIS 
(Chapter 3).  Section 5.5 presents environmental justice issues.  The assessment includes options 
that are in the “not preferred” category to provide a complete comparison of impacts and to show 
the basis for this status designation. 
 
j. The DMMP has an overall planning horizon of 60 years, with a near-term horizon of 10 
years (2005-2015).  The availability associated with options varies from existing and permitted 
options to others for which feasibility is still under study.  For those options in a pilot study 
stage, results will be available within the near-term horizon.  For the sediment contaminant 
reduction option, a long-term program of pollution reduction spanning the 60-year planning 
horizon is anticipated.  With the successful implementation of a long-term contaminant reduction 
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program, initiated through the CARP, significant reductions in contaminant levels are anticipated 
within the DMMP planning horizon. 
 
k. The plan has been formulated to identify sufficient capacity to allow shifting among the 
options as sites reach capacity and new options become available, as new options fail to become 
operational as planned, or as they are determined to be infeasible.  The disposal-only 
contingency options provide a fallback position that can be applied on an as needed basis if 
beneficial use cannot meet placement capacity needs.  In summary, the temporal boundary for 
impacts can only be described in broad terms, with the timing of specific activities dependent 
upon the pace of Harbor dredging activities and the changing availability and cost of 
management options. 
 
l. The spatial boundary for the assessment spans the potential location of all possible option 
sites.  Figure 5-1 shows the study area and major aquatic subareas that were the basis for 
planning evaluations and the descriptions of the affected environment.  The upland subarea 
boundaries are indefinite in that individual sites are spread across a broad area and could include 
a number of distant sites if the mine remediation option proves to be feasible and practical.  
There are many potential candidate sites in the upland section that may develop within the near-
term horizon.  Figure 5-1 shows the Seaboard and Bayonne land remediation sites because they 
are currently permitted sites in this category. 
 
m. Temporal and spatial boundaries are not critical to this assessment because options would 
not be implemented until they are shown to be feasible and environmentally acceptable at a 
specific site.  All applicable permits, NEPA requirements, and responses to contemporaneous 
public comments would have to be completed before any option would be implemented.  For 
many of the beneficial use applications, a site would be selected on the basis of the need for 
remediation, thus the spatial boundary would be dictated by the needs of the site.  Where siting 
considerations could be important with regard to potential environmental impacts, they are 
discussed with each option type. 
 
5.2 GENERAL IMPACT CONSIDERATIONS 
 
a. Large areas of aquatic habitat in the Harbor have been dedicated to navigation facilities 
for many years.  Sedimentation in channels and berthing areas results in the need for regular 
dredging to maintain these facilities.  Much of the sediment contains contaminants from various 
past and present sources in the Harbor watershed.  Despite the repeated physical disruption of 
habitat associated with dredging, and the presence of contaminants, the Harbor maintains 
important aquatic resources, which have increased in abundance and expanded their distributions 
in response to improved water quality conditions in the past several decades.  There is a general 
trend of decreasing contaminant levels and less habitat disruption in the Harbor on a gradient 
from the Upper Bay Complex, to the Lower Bay Complex and to the NY Bight Apex.  The 
effects of habitat disturbance and contaminants are generally widespread in the Upper Bay 
Complex and localized in the Lower Bay Complex and NY Bight Apex.  These observations 
have important implications for the selection of a Recommended Plan and sites from among the 
available choices. 
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b. The approach taken in the DMMP is to minimize new impacts to the aquatic resources of 
the Harbor by utilizing dredged material in beneficial applications, primarily the remediation of 
degraded aquatic and upland sites.  The major sites in the recommended course of action (i.e., 
HARS, brownfields, and landfills) are sources of contaminants that are adversely affecting the 
aquatic environment, and in the case of the upland sites, they are of concern with regard to 
human health and other ecological receptors.  Thus, the DMMP approach has the dual purpose of 
managing dredged material and remediating existing degraded habitats.  The DMMP minimizes 
the spread of contaminants to unimpacted areas and confines the habitat disturbance associated 
with dredged material management to already disturbed areas.  This is considered to be sound 
environmental planning that produces general ecological benefits. 
 
5.3 ASSESSMENT OF OPTION TYPES 
 
a. The options to be evaluated are presented in the Implementation Report (see DMMP – 
Implementation Report, Table 2-1), and are briefly summarized in Chapter 3 of this PEIS.  They 
include general option types and a large number of sites involving a variety of activities 
depending on the basic option type under consideration.  Because this is a programmatic EIS, 
this document’s goal is to provide a comparison among the different types of options.  It is not a 
site-specific assessment of a given type.  As a consequence this assessment will address only the 
option types with some consideration of individual sites in the case of existing facilities or where 
substantial data and analyses are available. 
 
b. Among the option types, the depth of the assessment will vary depending on the level of 
development and the availability of information.  The depth of assessment will range from a 
qualitative discussion to an assessment of specific environmental issues that are relevant to the 
option type.  There will, however, be a sufficient level of evaluation to compare the various 
options with respect to option impacts and overall impacts of the alternative plans, which consist 
of various combinations of options. 
 
c. Because there is a large number of option types and sites, tabular summaries of the 
potential impacts of option types have been prepared to permit comparisons among related 
options and to condense the information for convenient reference (Tables 5-1, 5-2, and 5-3).  
Summary tables were prepared for Contaminant and Sediment Control (Table 5-1), Beneficial 
use (Table 5-2), and CDFs, including CAD Facilities (Table 5-3).  The groupings of option types 
in these summary tables generally follow the major groupings in the Implementation Report.  
Within Beneficial use, ocean remediation, habitat creation, enhancement, restoration, and land 
and mine remediation are the option types summarized. 
 
d. In the CDF summary (Table 5-3), CAD facilities different from a CDF are included with 
island, nearshore and upland CDFs because of their similarity to these option types and uses 
(disposal) and the value of comparing them. 
 
e. Further studies will be required in the several areas listed below for site-specific projects. 
The list is meant to be representative rather than comprehensive, and not all listed activities are 
necessarily applicable to all options. 
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• Agency Coordination (state and Federal) – Clean Water Act permits, Coastal Zone 
Management consistency determination. 

• Living Resources Investigations – Aquatic:  Species composition, time of occurrence 
in area, life-stage usage for fish and invertebrates, essential fish habitat for fish; 
benthic investigations; site investigations and archival research related to wetlands.  
Terrestrial:  Species, time of occurrence in area, life-stage usage for vertebrates and 
invertebrates; Federal and state threatened and endangered Species. 

• Sediment Investigations – Grain-size analysis, contaminant characterization, bioassay 
as appropriate. 

• Air Quality – Air permits from USEPA and states; emissions and impact 
investigations for dredged material; on-road and off-road mobile sources, including 
marine vessels and locomotives; analyses related to assessment of general conformity 
of actions; analysis of transportation conformity in actions involving transportation; 
identification of emissions associated with specific actions. 

• Water Quality – Groundwater:  well surveys, trends in groundwater levels, 
drawdowns, chemical constituents.  Surface water:  data from USEPA, USGS, states 
on physical and chemical properties; state designations for potentially affected 
waterbodies. 

• Water Circulation – Circulation patterns in aquatic settings. 
• Cultural Resources – Records searches related to prehistoric and historic resources. 
• Noise – Current ambient noise levels; trends in noise; assessment of impacts from 

implementation, both temporary and permanent. 
• Aesthetics – Current setting; trends in new development; assessment of impacts from 

implementation, both temporary and permanent. 
• Risk Analysis – Environmental risk, human health risk. 
• Environmental Justice. 
• Socio-economic Considerations – Commerce and recreation. 

 
f. In the process of outlining this assessment and in the development of the summary tables, 
it became evident that there was little or no potential impact for some of the environmental 
parameters typically addressed in an EIS.  Cultural resources, noise, and aesthetics will be 
discussed as a group for each option type and any potential site-specific concerns will be 
presented in that discussion.  Site-specific NEPA documents will address concerns related to 
these subject areas as needed.  With respect to air quality, for options that would involve a 
transportation component, there would be an evaluation of compliance with State 
Implementation Plans under USEPA’s transportation conformity rule (40 CFR 93.150 et seq.). 
 
g. Socio-economics is discussed for the DMMP as a whole because all option types share 
the common goal of maintaining a viable Port, in an environmentally sound and complementary 
manner, in keeping with the dual goals of the DMMP.  Where there are option types with 
specific socio-economic impacts they will be discussed separately in the section for that option 
type. 
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5.3.1 SEDIMENT REDUCTION 
 

a. The goal of this option is to reduce the need for dredging to the maximum extent 
possible.  A primary factor in dredged material management is the large volume of sediment 
that eventually consumes beneficial use options or disposal sites, requiring the development 
of new sites on a continuous basis.  Reduction in sedimentation in the navigation channels 
has the direct benefit of diminishing the dredged material management problem as well as 
reducing the frequency of dredging (Table 5-1). 
 
b. The methods available for sediment reduction, as outlined in the Implementation Report 
and described in Chapter 3 of this PEIS (Section 3.3.1), include watershed sediment 
management control, channel design optimization, advanced maintenance dredging and 
structural modifications.  These methods would be applied almost exclusively in the Upper 
Bay Complex subarea.  The application of the methods could involve large areas of Harbor 
substrate (channel design optimization, advanced maintenance dredging, sedimentation 
basins) or small areas, primarily at berthing facilities (pneumatic barriers).  The area over 
which a specific method would be employed and the number of applications within the 
Harbor would be significant factors in the level of impacts. 
 
c. Some of these methods are being evaluated for use in the Harbor now.  The 
NJDOT/OMR evaluated a pneumatic suspension system at a site in NJ and found that 
although the system appeared to reduce sedimentation, the costs associated with design, 
installation and operation may be prohibitive (Chapman and Douglas 2002).  CITGO 
Petroleum is currently performing a demonstration of a turbo scour system on the Arthur 
Kill.   The current NY & NJ Harbor Navigation Study (USACE 1999a) is taking into 
consideration channel design optimization and other sediment control methods in the areas 
that past modeling has suggested may benefit from their application. 
 
d. With the exception of the proposed projects discussed above for berthing areas, sites for 
the potential application of the available methodologies cannot be identified at this time.  The 
following discussion addresses only the potential generic impacts of this option type. 

 
5.3.1.1 GENERAL CONDITIONS 

a. This option type would entail both beneficial and adverse impacts distributed over a wide 
area and an extensive timeframe if the methodologies being considered attained widespread 
use.  Benefits accrue from the elimination of or reduction in the frequency of dredging and 
the disruption of the benthos and water column that it causes, and the associated reduction in 
dredged material disposal needs.  Adverse impacts, if any, would occur primarily through 
substrate disturbances or changes in substrate type, which could occur from options that alter 
existing physical conditions, such as channel optimization, barriers and sedimentation basins.  
These changes could translate into adverse effects on benthos and possibly fish that feed on 
the benthos.  These changes could also enhance conditions where the existing condition is 
degraded or the frequency of dredging degraded the habitat. 
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b. With regard to the reduction in the need to dredge, there is the potential that in shifting 
sedimentation away from selected locations (berthing areas primarily) there would be an 
increase in the need to dredge other areas.  For example, if a series of berths along a channel 
were utilizing a scour method to maintain a desired depth, the adjacent channel may fill more 
quickly.  In such a case the need to dredge may not be reduced and could possibly be 
increased depending on local sedimentation patterns in the channels.  This emphasizes the 
need to model or otherwise assess the nearfield and farfield effects of these options on a site-
specific basis before implementing them on a large scale. 
 

5.3.1.1.1 Water Quality 
a. Water quality impacts of this option will generally be very small because the proposed 
activities would not add or remove chemical constituents and the change in sedimentation 
rate would be a very slow process in most cases.  The initial use of scour methods in an area 
containing accumulated sediments could create a short-term resuspension of fine-grained 
material containing contaminants.  This effect, however, would be limited in duration and 
aerial effect, essentially keeping material already in suspension moving for the brief time 
period needed to carry the suspended particles beyond the area being protected.  Pneumatic 
devices for sediment suspension may also increase dissolved oxygen in the water column. 
 
b. An important perspective regarding water quality effects is the fact that the sediments and 
any associated contaminants that would be influenced by the methodologies in this option are 
already in the aquatic habitat of the Harbor.  The proposed methodologies would cause a 
redistribution of sediment in areas where sedimentation is generally high and contaminants 
are widespread.  Under these circumstances, there would be no incremental significant 
adverse impacts. 

 
5.3.1.1.2 Benthos 

a. Benthic invertebrates, both infauna and epibenthos, would experience primarily indirect 
effects from sediment reduction activities.  Wherever sedimentation patterns are changed, a 
substrate change can be expected in both the treated area and sites receiving increased or 
reduced sedimentation.  A change in substrate (including grain size, depth, current regimes) 
would be followed by site-specific changes in the benthic community because these factors 
have a major influence on community structure.  Whether such changes would be beneficial, 
adverse or neutral depends on the type of change and the size of the affected area.  These are 
site-specific questions that would be addressed in site-specific NEPA documents.  However, 
existing information on Harbor benthos can provide perspective on this question. 
 
b. Fine-grained sediments are widespread in the Harbor and generally contain a benthic 
community that is low in diversity but relatively high in productivity.  The community is 
dynamic in response to natural and human-induced changes that disturb the substrate.  The 
community has been found to recover quickly from disturbances (Iocco et al. 2000).  Low 
levels of contaminants are widespread in the Harbor, thus the benthic community is 
constantly exposed to these contaminants.  Based on these considerations a redistribution of 
sediments caused by dredging reduction options would not have a significant adverse impact 
on benthos, possibly allowing for the expansion of communities living in fine-grained 
material to areas that do not have to be dredged. 
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5.3.1.1.3 Other Living Resources 

a. This subsection addresses living resources other than benthos.  The potential for impacts 
on these resources is limited by the types of changes potentially induced by the 
methodologies in this option type.  The redistribution of sediments would mimic natural 
processes and existing disturbances such as dredging and the propwash of ships.  These 
factors have been a feature of the harbor environment for many years and the existing aquatic 
community has adjusted to their presence.  This option type does not introduce a new factor 
that would significantly alter harbor habitats.  The placement of physical structures in the 
water (dikes, sills, detention basins) would represent a small area of habitat loss, which limits 
any adverse effects.  However, if structures were applied on a widespread basis or to large 
channels or anchorage areas, or if substantial channel optimization occurred, the impacts 
associated with construction and operation would have to be evaluated on both a project 
specific basis as well as cumulatively, because of the large area of habitat potentially 
affected. 
 

5.3.1.1.4 Essential Fish Habitat (EFH) 
a. The potential impact on EFH is limited because the application of these methodologies is 
restricted to areas that were disturbed when the facilities were developed.  The Upper Bay 
Complex is the only area that would be affected by this option.  Some channels and berthing 
areas may have important seasonal uses, such as wintering habitat for fish, crabs, and 
spawning by winter flounder.  Habitat value could be reduced or enhanced depending on the 
direction of the change associated with the activity.  EFH is not expected to be adversely 
affected by several of the techniques that could be employed, such as silt screens at berths. 
 
b. An exception to the limited adverse effects to EFH is the potential for impacts from 
turbo-scour type systems.  These potential impacts include both entrainment and 
impingement.  Studies are currently underway at sites in Georgia and North Carolina.  Use of 
a turbo-scour system in NJ would require both entrainment and impingement fisheries 
studies.  Another system, the ‘air guard’ system is expected to have only minimal potential 
adverse impacts. 
 
c. Adverse effects to EFH species could occur with other sediment-reduction techniques 
such as channel straightening. Channel straightening could directly affect eggs or larvae of 
species such as winter flounder or windowpane.  The loss of feeding habitat for juveniles and 
adult fishes could occur on the side slopes that were lost due to the straightening.  These 
impacts could at least partially be offset by other sections of the former channel that would 
be filled and eventually become feeding sites, but in these instances at least some temporary 
impact would be expected until stabilization and recolonization of the filled site occurs.  
Regardless, substantial adverse impacts are not expected because the sites that might be 
straightened are not expected to be extensive.  Maintaining deep water in berthing areas 
(interpier basins) may enhance habitat for juvenile striped bass, and shifting substrate from 
silt to sand may enhance wintering habitat for crabs.  Habitat changes that went in an 
opposite direction (loss of depth and a shift to silt substrate) would represent an adverse 
effect for these species.  As with benthos, the actual effect on fish habitat would depend on 
the spatial extent of the changes. 
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5.3.1.1.5 Summary 

a. Sediment reduction incorporates a wide range of physical modifications to reduce the 
build-up of sediments in selected areas.  Applications of these techniques in a small number 
of berthing areas would have little impact on aquatic resources.  However, as the number of 
applications increased, or if there was an attempt to control sedimentation in a large area, 
site-specific evaluations, including cumulative impact assessments, would be needed.  The 
planned small-scale projects will provide a baseline of information on applications of scour 
techniques to berthing areas.  Additional studies would be needed for any large-scale 
applications of sediment reduction options that might be recommended. These options have 
little or no potential for adverse effects related to cultural resources, air quality, noise levels 
or aesthetics, with the exception of channel modifications.  Compressors providing air for 
bubbler systems could be a stationary source of air emissions.  Large-scale changes would 
modify the aquatic habitats on the channel slopes and possibly disturb buried cultural 
resources. 

 
5.3.2 CONTAMINANT REDUCTION 

 
a. The presence of contaminants in Port sediments was a major factor in the decision to 
develop a DMMP.  Contaminant reduction is included as an option in the 2005 
Implementation Report because future dredged material management choices will depend, in 
part, on the contaminant status of the sediments.  The adverse environmental effects of 
contaminants and the added costs associated with managing contaminated sediments is a 
strong incentive to control sources.  Because the estuary and near-shore ocean waters are the 
collecting points for an urbanized and industrialized area, the sediments in these waters 
contain a variety of contaminants with the potential for adverse effects on living resources.  
Under these circumstances, it is appropriate to use dredged material management as a focal 
point for programs to reduce contaminants at their source (Table 5-1).  A more detailed 
summary of this approach and the options is presented in Section 3.2.2 of this PEIS, and 
additional detailed descriptions are provided in the Implementation Report and the Technical 
Appendix.  CARP is an ongoing multi-agency and stakeholder effort to locate and control 
sources of chemical contamination throughout the Harbor watershed. 
 
b. The Implementation Report addresses the uncertainties associated with predictions of 
future contaminant levels in Harbor sediments.  Reliable predictions of trends in contaminant 
levels would be valuable for the ongoing management of dredged material, but such 
predictions are not needed to assess the general impact of contaminant reductions. 
 
c. While upland source control is the primary approach to reducing contaminant levels, the 
management of existing in-water contaminants is a companion part of the program.  The 
dynamic nature of estuarine sediments causes the redistribution of in-place contaminants 
throughout the Harbor.  Maintenance dredging and some of the proposed new channel work 
represents a removal mechanism, which, in combination with the proposed beneficial use 
options, will lower contaminant levels in the short-term.  In the case of HARS, and 
remediation of brownfields and landfills, some control of the in-water and upland sources of 
contamination will be achieved.  With source control gradually reducing inputs and long-
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term maintenance dredging successively removing in-place contaminants, there should be a 
long-term trend toward cleaner sediments. 
 
d. An additional companion to contaminant reduction from among the DMMP options is the 
development of decontamination technologies.  A method of applying decontamination could 
be to treat the sediments from in-water sites with very high contaminant levels (“hot spots”).  
These sites, while containing relatively small volumes of sediment, represent major sources 
of contaminants for the Harbor.  Decontamination would be an important component of a 
coordinated regional program for contaminant reduction. 

 
e. The contaminant reduction option is exclusively a beneficial impact with regard to the 
contaminant reduction planning function.  All resource categories benefit from, or are 
unaffected by, contaminant reduction.  The activities associated with the control of sources or 
remediation of specific sites could involve important issues related to the safe handling of 
contaminants and other site-specific factors.  This PEIS does not evaluate site-specific 
remediation plans because they are not yet available for most sites.  The site-specific 
assessment of impacts would occur as part of a permitting process.  It is assumed that the 
site-specific assessments would identify and provide for management of any potential local 
adverse effects related to control of source inputs.  This process has already occurred with 
regard to the Bayonne site, the completed Jersey Gardens Mall site, and the 
Koppers/Seaboard site.  Remediation plans were reviewed by state and Federal 
environmental agencies and mitigation requirements were applied to these sites for impacts 
related to wetlands. 
 
f. A significant benefit of this option is the reduction in future dredging costs.  A successful 
contaminant reduction program could result in a cumulative potential cost savings of $1.5 to 
$2.2 billion over the next 60 years.  Site-specific/option-specific technical analysis and 
NEPA documents would identify and evaluate effects, both adverse and beneficial, 
associated with specific actions.  This PEIS is intended only to highlight general information 
and impacts that may result from this type of option. 
 

5.3.3 BENEFICIAL USE 
 
a. Table 5-2 summarizes the major option types in the beneficial use category and contains 
a concise statement of the approach and a brief description of the option types.  A more 
detailed summary of this approach and the options is presented in Section 3.2.3 of this PEIS, 
and additional detailed descriptions are provided in the Implementation Report and its 
Technical Appendix.  The potential impacts on selected environmental areas of concern are 
presented in a comparison format.  Beneficial use contains the options that are preferred 
based on the progressive approach taken in the DMMP.  In a report to the NYD, USACE 
(2001a) discussed beneficial use of dredged material for habitat creation, enhancement and 
restoration in the Harbor. 
 
b. With regard to EFH, the goal of the program seeking beneficial use of dredged material is 
to do no harm and most techniques would be designed to improve habitat. Adverse impacts 
to EFH from employment of beneficial use are generally not expected for applications such 
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as ocean remediation, creation of shellfish habitat, and creation of reefs.  Sites would 
generally be selected based in part to support the goals of EFH.  Once sites are identified, 
EFH impacts would then be specifically addressed under a site-specific NEPA review. 
 
c. While the following applications are categorized as beneficial use, some could have 
adverse impacts, although the net effect is expected to be positive.  The following 
assessments are generic except where specific site or environmental issues are clearly defined 
by existing information. 

 
5.3.3.1 OCEAN REMEDIATION 

a. This option type is presently limited to the HARS.  The criteria for dredged material 
placement at the HARS are site-specific.  The history of the use of this site for dredged 
material disposal, documentation of existing contaminants, the decision to close and 
redesignate the site, and a site management plan along with analysis of impacts are reported 
in a Supplemental Environmental Impact Statement (SEIS) (USEPA 1997a).  USEPA 
concluded that the benthic habitat could be restored and the loss of contaminants controlled 
by capping the site with HARS-suitable material as defined by the placement criteria.  The 
information on this site is voluminous, but as a USEPA designed site, it represents the 
primary location for placement of dredged material that meets the criteria for ocean 
placement.  It is anticipated that full remediation will require millions of cubic yards more 
than the 22.5 MCY already placed there; therefore, this site will be an important element for 
the DMMP during the long-term.  Capping of dredged material is a procedure that has been 
used successfully at a number of sites, and monitoring has shown that the material was 
contained.  Lessons learned from the first placement and capping at Boston Harbor, for 
instance, helped to make the second and third placements successful.  These lessons can be 
used to great advantage in the Port to ensure that caps and the material below them remain 
where placed. 
 
b. The beneficial impact of remediating the site was established in the SEIS, and monitoring 
is in progress to document changes in substrate conditions and the aquatic life community as 
remediation progresses.  The management plan contains provisions to control remediation to 
avoid placement of inappropriate dredged material.  The management plan in conjunction 
with the monitoring would allow refinements to the remediation program should monitoring 
reveal unexpected problems. 
 
c. HARS is the first attempt at ocean habitat remediation in the United States, thus it has 
value as a test of this concept.  There are other waste dumping sites in the Bight Apex that 
could be remediated in a manner similar to HARS.  The monitoring at HARS would 
contribute to the evaluation of these other potential ocean remediation sites.  HARS 
monitoring would also provide useful information on the potential habitat recovery if existing 
degraded areas in the Lower Bay subarea were considered for restoration (note:  there are no 
current plans to consider them for restoration).  Although the filling of a pit or other 
restoration option may be a somewhat different concept for managing dredged material, the 
information on the recovery of benthic habitat at an open water site would be applicable. 
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5.3.3.2 HABITAT CREATION, ENHANCEMENT, AND RESTORATION 
a. This option type includes a wide variety of approaches with a common goal of creating 
desirable habitats or improving habitat conditions in degraded areas (Table 5-2). Dredged 
material would be used to modify physical conditions of selected sites so that the site can be 
developed for a specific habitat type.  The dredged material may be used as the final cover or 
as a base to which additional covering would be added depending on the site objectives.  
Sites selected would generally be of low habitat value in their existing condition, but siting 
could incorporate functioning habitats that would be converted into rare habitats or other 
habitats more valuable than the existing conditions.  A recent study conducted in support of 
the DMMP provides a summary of information on this option type, including descriptions of 
selected applications, evaluation of potential sites for some applications and the potential 
benefits and impacts associated with each application (USACE 2001a).  See the DMMP – 
Technical Appendix, Section A.3.2, for a more detailed discussion. 
 
b. This option achieves the dual goals of the DMMP directly in that it accommodates 
dredged material disposal and restoration of harbor habitats at the same time.  Land 
remediation provides a comparable approach for upland areas.  However, the use of dredged 
material for aquatic habitat restoration is untested in the Harbor.  A phased test program 
would be undertaken at select sites and results evaluated before there is widespread 
application of this approach.  The testing would involve before, during, and after sampling of 
physical, chemical, and biological parameters to establish the current use and value of the 
site, and its best restoration potential.  Among the factors likely to be studied would be 
depths, currents, water quality, sediment chemistry, benthic communities and fish.  Modeling 
could be used to evaluate potential changes, followed by field data acquisition to verify the 
models.  This type of sampling and analysis would provide a basis for using models along 
with field sampling for assessing impacts of larger applications of this option.  BMPs would 
be used to control potential problems associated with the use of these alternatives. 
 
c. Applications of this option type would be targeted primarily at aquatic sites in the study 
area, but upland applications for bird or other wildlife habitats are among the possibilities 
under consideration.  Much of the restoration work would be at sites that have been 
previously identified as being degraded, of low value, or of a common habitat type in order to 
justify conversion to more valuable or less common habitat types.  Creation and enhancement 
sites have been evaluated on a preliminary level for some options, but a site selection process 
would be needed to refine these and identify sites for other options. 
 
d. Because of the industrialization of the Harbor complex over the last 200+ years, little of 
the Harbor sediments other than glacial clay or deeply buried silt are fully void of 
contaminants.  Use of materials that contain contaminants can result in transfer of the 
contaminant to the biota during placement.  Also during placement there may be temporary 
odor from the mud/silt.  Contaminants, however, tend not to bind to sands and other large-
grained dredged material.  Consequently their use as fill would have minimum to no impacts 
due to contaminant transfer.  It may be feasible to use non-HARS material as initial fill to 
adjust the site elevations before it is capped and isolated from the biota.  The initial 
placement would cause temporary and very limited exposure to contaminants during 
construction, and the end product would be a higher value habitat in an area that was 
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previously degraded and perhaps contributing to the degradation of other areas.  However, all 
potential habitat creation, enhancement, and restoration projects involving dredged material 
will be evaluated with respect to potential contaminant impacts as required by NEPA. 

 
e. All habitat restoration projects would be designed to create an improved environment, 
thus by definition they will not cause significant adverse impact on the environment.  Some 
options may have some short-term negative environmental impacts, but if the overall benefits 
exceed the negative impacts, they may still be justified.  Created or restored habitats that are 
in limited supply in the study area or those that could support species of concern would 
increase the probability of a net habitat improvement.  If it could not be reasonably 
demonstrated that habitat improvement would result, a project would not be justified. 
 
f. Habitat improvements are not restricted to this option type.  At sites where land 
remediation is the primary objective, the future use of a remediated site could include habitat 
creation for selected species or habitat types.  Landfill capping in the Meadowlands or 
elsewhere may be part of a habitat creation program.  Mine land reclamation has the potential 
to restore habitat over large areas.  An ocean island and/or nearshore confined disposal 
facilities could also be sites for habitat development when the fill is completed, but this 
would be a form of mitigation, not restoration.  This mitigation would not be expected to 
offset the loss.  Because the habitat created would be terrestrial and the loss would involve 
ocean or bay bottom, it would not be ‘in kind’.  Further, ocean/bay bottom would be 
permanently lost and the relatively shallow water (less than 80 feet deep) is considered of 
high value.  Therefore, the creation of terrestrial habitat, while it would have value, would 
not produce benefits that would be comparable to or offset the aquatic habitat loss. 
 
g. The following subsections address the generic impacts of habitat creation, enhancement 
and restoration.  Section 5.3.3.3 is specific to habitat restoration at existing degraded aquatic 
sites because of the potential significance of this option for managing large volumes of 
dredged material and restoring large areas of habitat in Lower Bay and Jamaica Bay. 
 

5.3.3.2.1 Surface Water and Groundwater Quality 
a. Impacts associated with habitat creation, enhancement or restoration would be site 
specific, but would share the common goals of providing adequate water quality for the 
selected habitat function.  Some temporary, localized adverse impacts would occur during the 
placement of dredged material, primarily increases in turbidity.  Where stabilized dredged 
material is used, the loss of contaminants would be very small because the contaminants are 
chemically bound in the production of the fill material.  Where untreated material is used it 
would be capped to contain and isolate contaminants from biota.  Construction effects on 
water quality are controllable through various techniques, such as silt curtains, berms and 
management practices that limit placement to specific tide stages or other conditions that 
minimize the spread of material.  The presumption is that habitat projects would include 
water quality protection as a condition in their permitting.  Linings of plastic or earthen 
material would be considered on a case-by-case basis.  Where wetlands are constructed, they 
should provide a water quality benefit due to their tendency to filter suspended solids from 
overland runoff. 
 



FINAL Programmatic Environmental Impact Statement IMPACT ASSESSMENT 
 

 

 

Dredged Material Management Plan for the Port of New York and New Jersey  5-15 

b. Where dredged material is used to fill existing degraded aquatic sites, there would be a 
long-term improvement in water quality in the project areas.  These sites may utilize 
stabilized dredged material to accomplish the fill or untreated non-HARS material that is 
capped.  Capping of the fill with clean material could be used to isolate the fill material from 
the surrounding surface water and groundwater, as necessary. 

 
5.3.3.2.2 Benthos 

a. Many in-water habitat options would involve aquatic sites where benthic communities 
are present.  The community would be surveyed to establish its functional value. Fill would 
be used to create a new benthic habitat only if the existing benthic community was shown to 
be of limited value and could be improved by filling.  Surveys could include sediment profile 
imagery, benthic grabs, and overhead (plan view) photographs to verify findings.  Water 
chemistry and turbidity could also be measured.  Surveys would be performed before, during, 
and after placement of dredged material.  The substrate characteristics would be chosen to 
create a new community that would be of higher functional value than the original, although 
it may be of a substantially different type and substrate.  The new benthic community would 
be characteristic of the habitat type that was selected to replace the existing community 
because of its higher value or greater rarity, (enhanced or restored).  For example, a reef 
constructed of rock in an area of sandy substrate would eliminate the benthic community in 
the sand and replace it with a benthic community adapted to attachment on hard surfaces and 
to living in the interstices (spaces) of the reef. 
 
b. The new benthic community would be appropriate for the new habitat and the fish 
expected to utilize the reef.  This same process would apply to such habitat options as 
shellfish beds, oyster habitat, wetlands and mud flats.  The sites selected for habitat 
applications would be evaluated to ensure that they are not currently high functional value 
benthic communities. 

 
5.3.3.2.3 Fish and Megainvertebrates 

a. All of the aquatic habitat options would have a beneficial impact on fish and 
megainvertebrates if site development creates a net improvement in habitat functional value.  
The type and magnitude of beneficial effect will vary among the options and could be life 
stage specific.  Wetland creation would benefit primarily juvenile fish, while reefs would 
benefit many life stages depending on species.  Some options could include elements that 
favor selected species, such as the design of reef elements to favor species that prefer small 
interstices in the rock. 
 
b. Temporary, localized adverse impacts would be associated with construction at the 
habitat improvement sites.  Existing habitat value would be lost and eventually replaced by 
higher functional value habitats.  Turbidity levels may exhibit some localized increases.  
Some of the options have been applied with success (reefs and wetlands) in the local area. 
Others have been demonstrated elsewhere (shellfish beds, oyster habitat, mudflats) or are in a 
developmental stage.  One concern regarding shellfish bed creation is that some areas of the 
Harbor are not certified for harvesting.  Shellfish bed creation in these areas could become a 
nuisance if the shellfish were illegally harvested.  For all of the options that are not a proven 
technique for habitat improvement, proper site selection and use of a trial site test would 
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precede any widespread applications.  The selection process would be important to ensure 
that sites with high existing value are avoided and those with a high potential for successful 
conversion are used.  Monitoring after treatment would provide information for possible 
refinements to avoid adverse effects, to maximize functional value, and to plan for additional 
restoration. 

 
5.3.3.2.4 Terrestrial Wildlife 

a. Applications involving shorebird habitat and wetland developments could influence 
terrestrial wildlife.  Birds would make use of most habitat sites to some extent, while 
terrestrial habitat use by other wildlife could be limited by the surrounding land uses.  The 
magnitude of beneficial impact would be highly site specific and may be controlled to some 
extent by the project objectives.  Habitats designed to enhance the needs of species of 
concern would attain high functional value if they were successful.  As with all options in 
this category, projects would not be undertaken unless there was a reasonable probability that 
the project would produce increased habitat functional values. 
 

5.3.3.2.5 Endangered and Threatened Species 
a. Habitat creation, enhancement, and restoration have a greater potential for beneficial 
impacts on selected species in the study area than adverse impacts.  There is a substantial 
database on the occurrence of, and habitat use by, endangered and threatened species in the 
study area.  Habitat development projects would be sited to avoid existing habitats for these 
species and construction work would be scheduled, as needed, to avoid seasonal species 
occurrences or breeding activity.  Transient species such as migratory birds, marine 
mammals and sea turtles generally occur for short periods of time at any given location.  
Their potential for interaction with a habitat development project would be very small. 
 
b. Projects would avoid known habitat for endangered and threatened species unless the 
projects were designed specifically to enhance or restore that habitat.  Piping plover nest in 
sandy areas such as Sandy Hook and Rockaway Point, and roseate terns occasionally nest at 
Rockaway Point and possibly could nest at Sandy Hook.  There is potential to expand 
breeding areas for these species through habitat development at Hoffman-Swinburne islands, 
Floyd Bennett Field and other areas. 
 
c. The peregrine falcon has been removed from the Endangered Species List but the 
USFWS plans to continue monitoring their populations until at least 2010. The peregrine 
nests in urban areas and utilizes open spaces for feeding such as in the Hackensack 
Meadowlands.  Because this species is found in the subarea that has the highest 
concentrations of contaminants in the water and on adjacent land areas (Upper Bay 
Complex), habitat improvements which also reduced potential contaminant exposure may be 
beneficial.  Capping landfills in the Meadowlands and other sites in the study area (Penn and 
Fountain Avenue in Brooklyn) could reduce exposure, while providing habitat for other 
species.  Because the peregrine is a predator it could be attracted to these new habitats to feed 
on an expanding wild bird population.  Landfill capping, which includes future habitat 
development, should include provisions to isolate existing contaminants. 
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5.3.3.2.6 Essential Fish Habitat (EFH) 
a. Changes to EFH for life stages of several species of fish are possible as a result of 
implementation of beneficial use applications.  Generally, change would, in the long-term, be 
beneficial although some short-term disturbance such as an increase in turbidity could occur.  
In other instances, certain species of bottom-dwelling EFH species would lose habitat to 
promote a vertical structure community or a different sediment type.  Site- specific analyses 
would be needed to evaluate the advantages and disadvantages of in-water habitat 
enhancement in relation to EFH. 
 
b. Areas of rock placement would be at state (NY or NJ) designated zones where reef sites 
have been permitted because these zones have been found to be relatively low in species 
diversity.  Thus, the establishment or expansion of a rock reef community would provide net 
benefit to the area. 
 
c. Another example would be the creation of an oyster reef.  Deposit of material would 
displace species at the site, and change habitat.  The new habitat would eventually provide 
conditions that produce greater diversity and provide a net benefit to EFH species and reflect 
historic usage. 

 
5.3.3.2.7 Cultural Resources 

a. Wetland creation, enhancement and restoration proposed for areas around Jamaica Bay 
are of concern.  This area is considered sensitive because it is likely to have prehistoric 
resources and an archaeological survey may be required.  A geomorphologic study may be 
necessary to determine the potential for sites in locations now inundated or filled.  A survey 
for historic resources such as piers, bulkheads and wharves may also be required.  The scope 
of cultural resource investigations in connection with each technique will have to be 
assessed, as wetland creation, enhancement and restoration locations are determined. 
 
b. The implementation of oyster reef and shellfish bed creation techniques, possibly in 
Raritan Bay, may require a remote sensing survey to ascertain if any historic resources, such 
as shipwrecks, may be impacted by a proposed project.  The need and scope of a cultural 
resource survey will be determined as project locations are defined. 
 
c. Mudflat, bird habitat, and wetland developments are possible at sites in the Upper Bay.  
These could affect cultural resources in the area and studies would be needed as part of the 
planning process for specific sites. 
 
d. No further cultural resource surveys will be needed for borrow pit restoration if project 
actions are limited to the already disturbed borrow pit itself.  Cultural resource tasks would 
be subject to coordination with the appropriate State Historic Preservation Office.  If 
undisturbed areas around the pit will be affected by the proposed actions, then additional 
cultural resource work will be required.  This work may include remote sensing and geomor-
phologic studies. 
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e. Facilities such as piers and wharves lining the shores and derelict vessels of the Upper 
Bay will have to be evaluated within any project areas proposed.  Many studies have been 
undertaken along these shores for the NYD and these studies may provide sufficient data to 
preclude further cultural resource work or may serve as a basis for determining what 
additional studies need to be undertaken. 

 
5.3.3.2.8 Other Impact Issues 

a. Habitat improvement projects would have little or no negative impact on aesthetics, air 
quality or noise levels.  Habitat development could entail increased noise and air emissions 
associated with construction, but these effects would be temporary and insignificant.  
Wetland and upland habitats would generally improve local aesthetics compared to the 
existing degraded condition. 

 
5.3.3.3 HABITAT RESTORATION AT EXISTING DEGRADED AQUATIC SITES 

a. Existing excavated pits in Jamaica Bay and several in Lower Bay may have degraded 
conditions due to poor water quality resulting from poor water circulation, CSOs, and non-
point source pollution loading, as well as, fine-grained sediment accumulation.   All of these 
pits came about as a result of their initial construction 30–60 feet below the natural bay 
bottom causing them to act as sinks for deposition outside the normal bay bottom flow 
patterns.  Conditions in these pits may improve seasonally during winter, but preliminary 
surveys (USACE 2001b, 2001c) show that bacterial mats and a very limited benthic 
community occur for extended periods during relatively high water temperatures when 
circulation in the pits is stratified.  Recent sampling at Norton Basin and Little Bay confirm 
their degraded condition. 
 
b. An EIS on the use of existing pits in the Jamaica Bay and Lower Bay (USACE 1991) 
provides a detailed evaluation of impacts associated with pit use as a disposal site.  The 
generic potential impacts of using dredged material to restore degraded pits are somewhat 
different depending on how they would be filled. 
 
c. The NYD and the NYSDEC are currently engaged in a three-phased demonstration 
project at the Norton Basin and Little Bay pits.  The purpose of Phase 1 of this demonstration 
project is to collect data to determine if the habitat within the pits is degraded.  The decision 
making process will involve a public participation component, including the review of all 
documents generated by the interagency team of experts, and extensive public input.  At the 
completion of the public participation process, a final decision will be made by the NYD and 
the NYSDEC as to whether it is in the public interest to proceed to Phase 2 of the 
demonstration project.  In October 2004, the NYSDEC issued a findings statement on a 
recently completed evaluation of the habitat function of Norton Basin and Little Bay as part 
of Phase I.  The NYSDEC concluded that both sites suffered significant impairments and 
could be characterized as degraded. As a result of these findings, the Interagency Technical 
Committee has recommended that the NYSDEC and the NYD proceed with hydrodynamic 
and water quality modeling to evaluate the potential net environmental benefits from 
recontouring the pits to various depths using HARS suitable dredged material.  Phase 2 
would involve filling (or partially filling) the Little Bay pits with HARS-suitable dredged 
material, followed by extensive monitoring to determine the success of the restoration project 
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(including the establishment of a well oxygenated, high-quality benthic habitat and 
associated benthic community).  Only after the monitoring results are fully evaluated, and 
can substantiate that such an operation can be accomplished in an environmentally safe and 
beneficial manner, would proposals be considered for application to other Jamaica Bay and 
potentially some of the Lower Bay Pits as well. 
 
d. An issue of concern for the use of existing pits is the potential loss of dredged material 
during and after placement due to erosion.  This issue would be studied as part of the project 
(see Section 5.3.3.3.1, below).  Modeling studies show that there would be very little loss of 
material during and after placement and after a site is capped.  The Jamaica Bay Borrow Pit 
Evaluation Project would provide for testing of assumptions associated with the modeling 
and yield empirical data for a very contained and controlled environment to minimize the 
chance of sediment reaching the larger bay itself. 

 
e. The Newark Bay CDF (NBCDF) has been operating since 1997 and is approximately 
70% full.  This is actually a subaqueous (CAD) site dug in a relatively shallow water part of 
the bay with a short connecting channel to the adjacent navigation channel.  Monitoring of 
disposal operations in this facility has shown no loss of material outside the site when 
dredged material is released from scows.  Monitoring at this facility will continue and 
provide real-time and long-term information on the dispersal of material during placement 
(PANY/NJ 1998). 

 
5.3.3.3.1 Surface Water and Groundwater Quality 

a. There would be a significant beneficial impact from filling pits that have degraded water 
quality.  Filling would reestablish bottom contours similar to the surrounding bottom, 
eliminating depressions that created poor water circulation.  There would be a temporary, 
localized adverse impact to the area surrounding the pit during filling due to increases in 
turbidity.  Because the pit would be filled slowly, there would be a gradual improvement in 
water quality as the decreasing depth of the pit would permit better circulation with the 
overlying water. 
 
b. The placement of contaminated sediments in the pits would have the potential to cause 
short-term, local increases in contaminant levels.  BMPs, such as limiting disposal events to 
selected tidal conditions and positioning of the dump scow to maximize settling time over a 
pit, would minimize the loss of material during placement.  Another technique to retain 
sediments is to limit the fill level in a pit to maintain a basin that helps retain suspended 
materials, or to create a berm around a shallow water pit to serve the same purpose.  When 
completed the berm could be removed and its material used to cap the site.  Studies of the 
fate of dredged material discharged from barges has shown the vast majority of material 
remains as a well defined mass with little dispersion of the material as it descends in the 
water column (Schroeder in prep.).  A pit would confine the material when it reaches the 
bottom.  As the pit fills, the potential for loss of material would increase.  This loss could be 
minimized by not filling the pit to capacity, which is likely to be the case because there has to 
be room left for a cap several feet thick to cover the contaminated sediments and isolate them 
from water column and burrowing organisms. 
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c. A generic water quality concern for pits is the release of pore water as the placed material 
consolidates in a pit.  Experiments conducted by WES (USACE 1987a, b) show that the pore 
water contains few contaminants.  This is because contaminants that may be present remain 
tightly bound to the sediment particles in an anaerobic environment that precludes chemical 
reactions that might release the contaminants. 
 
d. Groundwater is not likely to be adversely affected by the use of pits in the Lower Bay.  
However, pits located near the shore in Jamaica Bay would need to be evaluated because 
they may be close to groundwater resources.  Many of these pits are adjacent to landfills that 
could be leaching contaminants into the pits and then into the rest of the bay via water in the 
pits.   Filling these pits could help to reduce or eliminate this avenue at contaminants 
reaching the environment 
 

5.3.3.3.2 Benthos 
a. For restoration to be a viable goal, a pit would have to be shown to have low habitat 
functional value under existing conditions so that filling would have minimal adverse 
impacts on benthos and ultimately would have a beneficial impact through the development 
of a healthy community.  Results of Phase I of the Jamaica Bay Borrow Pit Evaluation 
Project have shown that degraded conditions exist in the Norton Basin and Little Bay pits.  
The type of habitat that would develop on the surface would depend on the material used for 
capping, local hydrographic conditions, and the surrounding benthic community.  The 
establishment of an environment that more closely resembles the historic environment 
especially in the general area around a pit should result in a higher functional value benthic 
community. 
 
b. Restoring existing pits in Jamaica Bay would involve an additional benthic habitat impact 
in that access channels to accommodate the dredge scows may be needed.  The dredging 
associated with deepening these channels would cause a local adverse impact.  The channels 
created may be maintained at or near the dredged depth to maintain flushing.  Hydraulic 
modeling and field sampling would need to be conducted to evaluate the need to maintain 
these channels.  Recovery of the benthic community in these channels would be expected, 
especially given the potential for water quality improvement from filling adjacent pits. 
 

5.3.3.3.3 Fish and Megainvertebrates 
a. Impacts on fish and megainvertebrates would involve temporary localized adverse effects 
associated with the filling of existing degraded pits.  Increased turbidity and contaminant loss 
into the water column would be the effects associated with filling.  If the benthic and water 
column habitats are degraded, fish use of habitat near and at the bottom would be low, thus 
minimizing adverse effects related to the filling operations.  A healthy community would 
replace the poor habitat quality in pits selected for restoration after filling and capping was 
completed.  Filling would return the elevations in the pits to approximately the historic 
depths before the pits were excavated providing improved water circulation.  Recovery of the 
benthic community in degraded pits would be followed by increased use by benthic fish and 
megainvertebrates, with concurrent reduction in the level of contaminant uptake and 
magnification through the food chain. 
 



FINAL Programmatic Environmental Impact Statement IMPACT ASSESSMENT 
 

 

 

Dredged Material Management Plan for the Port of New York and New Jersey  5-21 

b. An alternative approach would be to fill selected pits only to an elevation that created 
improved water quality and benthic conditions.  Some existing pits have been shown to 
provide enhanced habitat, which may be related to the greater depth in relation to the 
surrounding depths.  Partial filling of a degraded pit could replicate the conditions that occur 
at pits with enhanced habitat. 
 
c. Filling existing pits already containing year-long high functional value habitat could lead 
to a long-term adverse impact because the new habitat may not be as high quality.  For this 
reason, existing pits of high functional value habitat are not under consideration for being 
filled.  Currently this includes the large and small East Bank Pits and possibly the CAC pit.  
The value at the remaining pits in Lower Bay continues to be uncertain and would have to be 
surveyed to establish the quality of the existing habitat before any further consideration of the 
need to fill is considered. As recommended in the DMMP this would not occur unless the 
demonstration in Jamaica Bay (Norton Basin/Little Bay) shows the operation could be 
accomplished safely and effectively. 
 
d. Fish and megainvertebrates may be exposed to contaminants if they feed in a pit filled 
with dredged material that contains different levels of contaminants.  The dredged material 
may contain food organisms from the dredging location and rapid recolonization adjacent to 
undisturbed areas, or the pit itself if it is filled over an extended time-frame, could provide 
sufficient food resources to attract fish.  If a pit were filled slowly there could be time for 
food resources to develop and possibly accumulate contaminants from the fill material.  The 
significance of this impact would depend on the contaminant types and concentration in the 
dredged material and the food pathways that may develop.  The exposure of fish and 
megainvertebrates could be reduced or avoided by using interim caps or by planning the 
disposal operation so that a pit is filled and capped in a continuous operation, after allowing 
sufficient time for consolidation of the material so it can support a cap. 

 
5.3.3.3.4 Other Living Resources 

a. Although there are no current plans to use dredged material as fill for the Lower Bay pits, 
the potential impacts from such an action on other related aquatic living resources would 
likely be minimal in the open-water areas of Lower Bay.  The open waters of Lower Bay are 
not known to have high numbers of organisms such as diamondback terrapins and birds that 
could be adversely impacted by the filling operations.  Jamaica Bay on the other hand has 
concentrations of birds and diamondback terrapins that may be close to some pits.  
Additional information would be needed in this area in relation to site-specific pit locations.  
Special management practices may be needed to protect the wildlife of Jamaica Bay, 
including seasonal restrictions or avoidance of areas important to wildlife use.  If a pit were 
characterized as good aquatic habitat it would not be used for restoration. 
 

5.3.3.3.5 Endangered and Threatened Species 
a. Sea turtles are among the endangered and threatened species that may be found in the 
study area, and could be exposed to the sediments and overlaying water of the pits in Lower 
Bay and Jamaica Bay.  Adverse effects on sea turtles could potentially develop from 
contaminant exposure during the filling operations if contaminants are present in the fill 
material.  The extent to which sea turtles may feed in an open pit is difficult to predict, and 
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would need to be evaluated (in coordination with NOAA-Fisheries) in any pre-fill 
characterization of pit use.  In any event food resources would be limited during any fill, 
unless the facility remained open and unused for an extended period of time. 
 
b. The peregrine falcon, now off the Federal endangered species list, uses portions of 
Jamaica Bay for hunting prey, which may include shorebirds.  Coordination with the USFWS 
would need to be maintained in order to obtain recommendations to offset potential impacts 
to this species.  While there is the possibility of food web transfers of contaminants from 
dredged material placement in pits in Jamaica Bay, it is not likely to occur because once a pit 
in Jamaica Bay was capped (including the potential use of interim caps), the contaminants 
would be isolated and would not represent a source for food chain transfers. 
 

5.3.3.3.6 Essential Fish Habitat (EFH) and Other Special Habitats 
a. The Lower Bay includes EFH for many designated species (see Section 4.3.2.8) and 
Jamaica Bay contains the Jamaica Bay Wildlife Refuge.  EFH is designated for selected 
species over broad areas of coastal and estuarine habitat.  It does not indicate the importance 
of specific areas within the much larger general grid area designations.  Site-specific 
sampling is needed to evaluate the potential for a filled pit to significantly affect habitat for a 
species and life stage.  Therefore, existing pits would be investigated to determine their 
current level of use and value to EFH designated species prior to use for dredged material 
disposal.  A showing of a high use level for EFH species would establish that restoration is 
not needed and filling would not be undertaken. 
 
b. In the Jamaica Bay Wildlife Refuge, the use of contaminated sediments in existing pits 
has the potential for adverse impacts associated with habitat disturbance.  This concern 
would not exist where HARS suitable material is used.  Contaminants are the primary issue 
of concern because if habitat restoration were accomplished using contaminated sediments, 
the benefits of habitat restoration could be outweighed by the adverse impacts associated 
with the contaminants.  However, if it can be shown that the contaminants can be adequately 
contained during placement and isolated in the long-term filling, the pits would not represent 
a significant adverse impact to these special habitats, and the restored pit would be expected 
to be significant improvement to the system as a whole. 
 

5.3.3.4 LAND REMEDIATION 
a. Land remediation would use HARS suitable dredged material or processed non-HARS 
suitable dredged material that is stabilized by adding Portland cement, fly ash, or other 
additives that bind contaminants to the sediment so they are not moved off-site and taken-up 
by local biota.  In general, sites chosen or under consideration for land remediation have been 
developed for human use activity.  They include landfills, former industrial facilities, mine 
lands, and abandoned quarries.  These sites have been adversely impacted by their former use 
and hence provide little habitat value at the present time.  A common problem involving 
mine lands is acid mine drainage.  Landfills and former industrial sites may be major sources 
of contaminants.  When they are present, contaminants often spread into adjacent areas by 
surface or groundwater flow.  The objective of remediation is to contain the existing site 
contaminants to benefit adjacent aquatic resources and to prepare the site for future 
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development.  Remediated site could be developed for commercial use, recreational use, or 
establishing habitat. 
 
b. Generally, impacts on aquatic resources from site remediation work would be short-term 
and end with the remediation of the site, providing a net positive impact.  Adverse impacts to 
aquatic resources could include: loss of dredged material during off-loading, loss of material 
stockpiled at a remediation site, effluent from dewatering, and leachate of contaminants from 
stockpiled material with contaminants.  If the dredged material were stabilized before 
movement to the site, any potential impacts associated with contaminant migration would be 
greatly reduced or eliminated.  Each site would be the subject of a remediation plan that 
would seek to minimize adverse impacts associated with the remediation activities, while 
addressing existing problems. 
 
c. In NJ, amended dredged material is subject to leachate testing designed to predict 
potential impacts to surface and groundwater.  Dredged material would not be permitted to 
be placed on a given site unless other controls, such as groundwater isolation, leachate 
collection and monitoring, are in place.  It should be further noted that all the NJ land 
remediation sites permitted to accept dredged material have included these engineering 
controls as part of the overall remediation strategy for the sites.  In Pennsylvania, the mine 
reclamation demonstration project at the Bark Camp Mine included extensive surface water 
and groundwater monitoring to ensure that the placement of amended dredged material at 
this site would not adversely affect water quality. 
 
d. There would be substantial beneficial impacts from land remediation in that sources of 
contamination would be controlled.  Existing landfills and industrial sites are significant 
sources of contaminants and cumulatively represent a major factor in the widespread 
occurrence of contaminants in the waters of the study area.  Control of these sites would 
minimize human exposure concerns and protect many ecological receptors that are currently 
exposed directly or through food web transfers and biomagnification.  In addition this option 
removes existing contaminants from the aquatic ecosystem, thereby contributing to Harbor 
restoration. 
 
e. The sites proposed for land remediation (see DMMP – Implementation Report, Table 2-
1) are all in the upland subarea. 

 
5.3.3.4.1 Surface Water and Groundwater Quality 

a. Temporary, localized adverse impacts may occur during the transport and processing of 
dredged material.  Processing sites handle large volumes of dredged material with a variety 
of techniques, including in-barge and landside processing.  Dewatering of sediments and 
stockpiling of material may be needed as part of the processing.  Siting considerations and 
BMPs applied to a processing operation should minimize any water quality effects.  The 
practices may include impermeable linings for raw material storage areas, covers over 
storage areas to prevent runoff and settling basins to collect runoff before it enters adjacent 
waterbodies.  Permitting of the processing facilities would include requirements for these 
facilities to meet water quality standards. 
 



FINAL Programmatic Environmental Impact Statement IMPACT ASSESSMENT 
 

 

 

Dredged Material Management Plan for the Port of New York and New Jersey  5-24 

b. The placement of stabilized dredged material requires time for the material to cure and 
site development may require a gradual build-up of material to meet site stability criteria.  
Although the stabilized material is highly impermeable, some surface erosion may occur 
while the material is exposed.  Sediment runoff control would be applied to minimize any 
loss to adjacent waterbodies.  After the initial cover layer is completed, sites would receive a 
final covering cap of clean material and then vegetated, as appropriate, related to the 
proposed use of the site.  Cover may be physical structures (building, parking lots, etc.) or 
various vegetative covers depending on the habitat objectives.  These final covers would 
prevent erosion and runoff from the stabilized dredged material after filling is completed.  
Vegetation planting would consist of species whose root systems would not exceed the cap 
depth and penetrate the processed dredged material. 
 
c. There would be a significant beneficial impact on water quality from the control of runoff 
from the sites selected for remediation.  Stabilized dredged material would be used primarily 
to create a relatively impermeable cover over remediation sites to isolate the in-place 
contaminants from precipitation.  The use of dredged material at these sites would be as part 
of a comprehensive site remediation program, which could include other techniques such as 
slurry walls and leachate collection systems.  The cumulative effect of remediating sites in 
such areas as the Hackensack Meadowlands and at NY City landfills would be a substantial 
reduction at the source of the contaminants that are currently in the Harbor sediments.  This 
would be a major step in dealing with the long-term contaminant problems that plague the 
Port.  There would also be beneficial impacts for terrestrial wildlife through reductions in 
exposure to contaminants.  Additionally, benefits to wildlife could occur if rare habitat types 
(e.g., grasslands) are established and managed on the remediated sites.  In the case of mine 
reclamation, the stabilized material may be used to seal deep shaft mines as well as cover 
strip-mined areas, eliminating acid mine drainage and establishing naturalized upland 
habitats. 
 

5.3.3.4.2 Aquatic Resources 
a. There would be a significant indirect beneficial impact on aquatic resources throughout 
the study area from the remediation of upland sites.  Depending on the site, the control of 
contaminants would contribute to the long-term improvement in water and sediment quality 
in the study area.  This improvement would reduce the levels of contaminants in aquatic biota 
and the human exposure that occurs when aquatic life is consumed for food.  Food web 
transfers and subsequent biomagnification would be lessened by a general decline in 
contaminant levels.  The potential improvement is a cumulative effect that increases in 
significance as more sites are remediated.  A direct beneficial impact may occur in localized 
areas where contaminated discharges from land sources are causing toxic effects on biota in 
the near vicinity of these sites.  Acid mine drainage, for example, can cause direct adverse 
effects on biota in receiving waters, and in some cases for substantial distances downstream.  
Remediation at such sites would eliminate these toxic effects.  The loss of material into areas 
not intended for remediation could occur during handling and transfer that would be part of 
land remediation operations.  However, those losses can be controlled and kept to a minimum 
through BMPs, particularly runoff control. 
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5.3.3.4.3 Upland Resources 
a. There would be significant beneficial impacts on upland resources from the remediation 
of contaminated sites, depending on the current and future use of each site.  Human and 
ecological receptors would no longer be exposed and the movement of contaminants off-site 
would be prevented by a surface cover.  Upland sites that contain contaminants are generally 
degraded in terms of wildlife habitat value, but because many of these sites have been 
abandoned for long periods, new habitats attractive to wildlife may have developed.  The 
remediation of sites requiring an extensive cap would generally result in the loss of any 
existing habitat.  This loss of habitat may be a temporary adverse impact if the sites are 
redeveloped as habitat following remediation.  If the site were not redeveloped as habitat, the 
loss of existing habitat would be permanent.  However, such loss would generally be a small 
incremental adverse impact because these sites were highly degraded before and any new 
habitats developed.  The new habitats are likely to still contain exposure pathways for 
contaminants. The significance of such a loss should be balanced against the substantial 
beneficial effect of eliminating direct human and wildlife exposure, and the indirect benefits 
of eliminating off-site effects and avoiding impacts to more valuable sites.  Where the 
existing on-site habitat value is relatively high, mitigation for the loss would be appropriate.  
However, these sites typically have poorly developed biotic communities due to previous 
land use effects and thus would require little or no mitigation to compensate for losses of 
habitat. 
 

5.3.3.4.4 Endangered and Threatened Species 
a. Endangered and threatened species and other species of concern would generally benefit 
from remediation of contaminated upland sites.  The significance of these beneficial effects 
would depend on the potential interaction of these species with the sites under remediation.  
These species would not be expected to be found at degraded sites, but exceptions, such as 
foraging by the formerly listed peregrine falcon in urban areas, can occur.  In such a 
situation, the cumulative effect of the remediation of many contaminated sites could be 
significant and beneficial.  Remediated landfills that are returned to wildlife habitat could be 
used as feeding areas for peregrines. 
 
b. There would be no significant impact on these species from the stabilized dredged 
material while it is in place at the remediation site.  This material is a poor medium for the 
development of vegetation, and a diverse biotic community would not be expected to develop 
prior to the placement of a final clean cover. 
 

5.3.3.4.5 Essential Fish Habitat (EFH) 
a. Little or no direct impact is expected as a result of the implementation of this alternative, 
since it is a land-based initiative.  EFH would benefit indirectly from the general 
improvement in water and sediment quality through a reduction in contaminant sources.  Use 
of best engineering practices would be utilized to help insure that the material to be placed at 
any given site would not enter surrounding waterways causing adverse effects to EFH. 
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5.3.3.4.6 Air Quality 
a. Volatilization of contaminants from dredged material has become an issue of concern.  
Volatilization is the process whereby a compound passes into the air from a solid or liquid 
surface. For dredged material from the Harbor, volatile contaminants of concern include 
PAHs, PCBs, dioxin, and some metals.  Contaminants may volatilize at varying degrees 
during each step of a dredging operation: dredging, barge transport, storage, 
dewatering/processing, and during and after placement. 
 
b. The WES and Louisiana State University have developed laboratory procedures to obtain 
experimental data on the volatile emissions from exposed sediment (WES 1997, 1998a-c).  
These investigations are being used to develop and validate predictive volatile emissions 
models.  In one study composite sediment samples from the Harbor (WES, 1998b) were 
tested in a flux chamber to measure volatile emissions of PCBs, PAHs, pesticides, and 
dioxins from the samples.  Rewetting sediment was also tested for its effects on volatile 
losses.  Preliminary results showed very low emission rates for all the parameters tested.  
Flux rates were typically highest during initial sediment placement (up to 1–2 days) and 
dropped sharply thereafter. 
 
c. A series of controlled tests have been conducted to evaluate volatilization from 
contaminated dredged sediment.  Table 5-1 summarizes the major findings of tests conducted 
between 1996 and 2000. Major functions that can influence the rate of volatilization include 
sediment characteristics, moisture content, porosity, percentage of oil and grease present, 
humidity and temperature.  Re-wetting of dried sediments will cause a renewed release of 
contaminants.  Among the contaminants tested, PCB’s are known to travel long distances in 
the atmosphere before being redeposited. 
 
d. During handling and before the solidification/stabilization process is completed, some 
loss of contaminants such as semi-volatile organic compounds (SVOCs) may occur.  The 
solidification/stabilization process would immobilize many of the contaminants and thereby 
reduce volatilization.  Once all sediment placement is completed and the site is capped with 
clean material, further volatile loss from the sediment would be contained.  Ongoing and 
future studies will monitor volatilization at active and completed land remediation sites. 
 
e. Air concentrations resulting from sediment contaminant fluxes are site specific and are 
affected by factors such as wind speed and the location of the receptor.  To illustrate the 
impact of sediment contaminant fluxes upon air concentrations, WES calculated air 
concentrations of a cubic meter of enclosed air overlying a square meter of exposed 
sediment.  These calculated air concentrations are likely orders of magnitude higher than 
would be expected in the field, due to the conservative assumptions associated with the 
calculation.  Even so, they still show the relatively low impact of sediment SVOC fluxes on 
air concentrations (WES 1999a). 
 
f. Several measures can be undertaken to reduce volatile emissions from dredged material.  
During dredging and transport, maintenance of a water cover on the dredged material in a 
barge will minimize volatilization.  For land remediation, the key factor in minimizing 
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volatile emissions is the efficacy of the solidification/stabilization process and minimization 
of reworking prior to capping with clean fill. 
 
g. Air quality impacts may arise due to transport of contaminants associated with particulate 
emission and volatilization between staging and placement sites.  NJDOT/OMR has funded a 
modeling study to predict volatilization of dredged material and is currently funding research 
on air emissions (fugitive dust) from dredged material processing at the OENJ Bayonne Site.  
The field study data from OENJ Bayonne was collected during July of 2001.  The modeling 
study predicts no significant impacts from volatilization (Korfiatis et al. 2003).  Any impacts 
predicted would be minimized by proper handling and management techniques during 
operation.  Long-term impacts would be minimized by capping the dredged material with 
clean material. 

 
5.3.3.4.7 Cultural Resources 

a. There is the potential for significant cultural resources at land remediation sites, 
specifically historic industrial structures and abandoned mine facilities.  Cultural resources 
studies will need to be undertaken as sites are proposed for further work.  Results will be 
coordinated with the SHPO offices of the respective states in which the facility and 
placement would occur. 

 
5.3.3.4.8 Socio-Economic Factors 

a. There would be significant direct and indirect beneficial impacts associated with land 
remediation through the generation of jobs and tax revenues depending on the use of the 
remediated site (e.g., commercial, residential, recreational, etc).  These beneficial impacts 
would be cumulative as more sites are remediated in the study area.  The socio-economic 
benefits also include the elimination of costs associated with the adverse effects of 
contaminants, as well as the economic gains associated with the redevelopment of land into 
viable commercial sites.  The costs related to human health effects of the environmental 
contaminants are difficult to estimate and are not addressed in detail in this document.  
However, these costs are generally believed to be significant.  There are additional costs 
associated with the loss of the availability of resources (fishing closures) and the need to 
monitor and protect contaminated sites that could be reduced by an extensive remediation 
program. 
 
b. The revenue generated from the fee charged for dredged material disposal provides an 
economic incentive to remediate contaminated sites.  This has environmental benefits in that 
more sites will be remediated more quickly than if this incentive were lacking.  Many of the 
potential brownfields and landfill remediations in the study area are also contributing 
contaminants to the Harbor.  The spreading of contaminants in the environment can be 
curtailed if major sources can be eliminated as quickly as possible, resulting in the long-term 
reduction in costs of dredging and managing sediment. 
 
c. If remediation of these sites is delayed, more contaminants will continue to accumulate in 
the Harbor.  The costs for dredged material disposal would decrease as sediments become 
cleaner.  Thus, there is also an economic benefit from remediating these sites as soon as 
possible. 
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5.3.3.4.9 Other Impact Issues 

a. Land and mine remediation options may have temporary localized adverse impacts on 
noise levels.  The equipment associated with dredged material processing (if done at the 
remediation site) and heavy equipment for the transport and placement of material may 
generate relatively high noise levels beyond the site boundary.  These effects would be site 
specific and management of adverse effects would require site planning.  Most mines and 
many landfills are sufficiently far from residential areas to have no effect on local residential 
noise levels.  The permitting for individual sites closer to residential areas would need to 
address this issue. 
 
b. There would generally be beneficial impacts with regard to aesthetics.  A remediated site 
can be expected to be more attractive than an environmentally degraded site, even if the site 
becomes a commercial development in the future.  Commercial redevelopments would 
generally occur in existing commercial zones, but the redeveloped site would be subject to 
the current siting standards, which generally exceed those of the past.  Local zoning 
ordinances would play a major role in the aesthetics of a commercial redevelopment. 
 

5.3.3.5 PUBLIC PROCESSING FACILITY 
a. As discussed in 3.2.3.4, the NYD and its Port Partners are considering the construction of 
a public processing facility to aid in the management of maintenance dredging operations. 
The facility would be operational after the Harbor Deepening Project is complete in 2014. 
Currently this project is in the reconnaissance phase and plans are underway to determine if 
the feasibility phase is warranted. As part of the any feasibility phase, a NEPA document 
would be promulgated for the proposed action. Because the current study is in a preliminary 
stage, the analysis of impacts will be addressed in a subsequent NYD document. 
 

5.3.3.6 OTHER BENEFICIAL USE 
a. Two additional options for using dredged material beneficially are construction aggregate 
and for beach nourishment.  As a construction material, sand and processed non-HARS 
suitable dredged material may be used as fill or as a marketable aggregate product for use in 
manufacturing foundation blocks, tiles, and bricks. In construction applications, non-HARS 
dredged material is stabilized with various additives like coal fly ash and incinerator ash to 
sequester contaminants and to achieve specific geotechnical properties (see DMMP – 
Implementation Report, Section 2.3.5).  Dredged sand is currently being mined from 
Ambrose Channel and used as a construction aggregate.  Recent studies have been performed 
to evaluate the use of stabilized dredged material as fill for roadway embankments (SAI 
2001) and roadway sub-base, embankment earth fill, retaining wall backfill, pipe trench 
bedding, and general earth fill (CAIT 2005). Construction aggregate facilities and land 
remediation facilities have common impacts (see Section 5.3.3.4 for a discussion on 
impacts). 
 
b. Beach nourishment involves the placement of sand dredged from the Harbor to replenish 
eroded areas of existing beaches.  Sand placement impacts (e.g., burial and alteration of the 
physical substrate) on beach community organisms have been demonstrated to be minor and 
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temporary.  Beach nourishment has been used for many years to maintain area beaches with 
no observable long-term impacts on natural resources (Burlas et al 2001). 
 
c. The advantages of using dredged material as construction aggregate and for beach 
nourishment are a reduction in cost to obtain the material from other sources, and the 
elimination of the adverse environmental impacts associated with dredging the material from 
other areas of the estuary. 
 

5.3.4 DECONTAMINATION TECHNOLOGIES 
 
a. Section 405 of the WRDA of 1992, as amended, authorized USEPA Region 2 and the 
NYD to develop and implement the NY/NJ Harbor Sediment Decontamination Technologies 
Demonstration Program that demonstrates the feasibility of decontaminating dredged 
material from the Harbor to produce high value, environmentally acceptable beneficial use 
products.  Working with Brookhaven National Laboratory, the WRDA Section 405 program 
has progressed through demonstrations of various technologies at bench and pilot scales and 
is now moving forward towards full and commercial scale demonstrations and 
implementation.  The step-up procedure has resulted in the reduction in the number of 
participants based on technical performance, demonstration costs, cost sharing, and the 
availability of beneficial use for the processed material.  To date, under the USEPA program, 
seven bench-scale, five pilot-scale, and up to three full/commercial-scale demonstrations are 
in construction and implementation for 2005 and 2006.  The NJDOT/OMR is working in 
partnership with the USEPA program in developing commercial scale applications of these 
technologies with beneficial use applications.  NJDOT/OMR has conducted four pilot-scale 
tests and will be overlapping with the USEPA in demonstrating over 2005–2006 up to three 
full/commercial scale technologies with high-value beneficial use applications. 
 
b. Decontamination is a land-based option with sites generally expected to be adjacent to 
the shoreline.  Sites for land remediation may be suitable for siting decontamination 
facilities.  This assessment addresses impacts from the decontamination process and facility, 
including potential generic impacts to aquatic resources. 
 
c. Site selection for a decontamination facility is important because of the potential impacts 
from the relatively high level of contaminants that may be present in the dredged material to 
be treated.  Because these facilities will be upland, material processing could be close to 
human populations.  In addition, these facilities may require stockpiling of sediments for 
efficient operation, and they could produce air emissions and effluents to an adjacent 
waterbody. These impacts can be managed using best available technology, including carbon 
activators and scrubbers, as appropriate. 
 
d. The sites selected would be expected to be between 10–40 acres.  Potential sites thus far 
identified have been impacted by human activity, and include landfills, brownfields, or 
currently used industrial sites. As such, these areas they have little habitat value for plants 
and animals.  Abandoned sites not yet identified that have not been redeveloped may provide 
some wildlife value.  Unless actively managed, however, these sites provide only minimal 
capacity for wildlife as compared to natural settings. 
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e. Full-scale decontamination facilities are similar to industrial facilities in that they process 
raw contaminated dredged material into a marketable product or a product that could be used 
beneficially in restoring the environment.  The dredged material would be brought to a decon 
facility in raw form, which would require careful handling to prevent spills during off-
loading and processing.  Permitting of these facilities would need to address the specifics of 
each process. 
 
f. The use of brownfields sites combined with process specific control techniques would 
substantially reduce the potential for adverse impacts.  The following subsections address 
specific impact issues that are relevant to decontamination. 

 
5.3.4.1 AQUATIC RESOURCES AND SURFACE WATER QUALITY 

a. The potential impact of decontamination technologies on aquatic resources is limited to 
the effects of the processing facilities.  Spills from dredged material handling, spills of 
processing chemicals (if used), runoff from storage piles (raw dredged material or finished 
product) and effluent to the waterbody are potential sources of adverse effects on aquatic 
resources.  Spills and runoff are controllable through BMPs and on-site treatment systems, 
which would be stipulated in site permits.  Based on the current and projected volumes of 
dredged material to be processed at these facilities, if spills were to occur, effects would 
generally be localized.  Any chemicals used in the processing would need to be evaluated for 
their potential effect on aquatic life, as part of the permit process including their potential to 
leach from the finished product. 
 
b. Effluent entering the water could produce adverse effects well beyond an individual 
facility.  Any potentially harmful material in the effluents could be widely distributed by tidal 
currents.  Effluents must meet existing water quality standards and it is presumed that 
monitoring would be required with appropriate controls and treatment as needed.  The 
controls and treatment for the overall operation of decontamination facilities would be 
specified in each permit.  With these controls, the potential for adverse impacts on aquatic 
resources would be reduced. 
 

5.3.4.2 ESSENTIAL FISH HABITAT (EFH) 
a. No adverse effects to EFH are expected from the implementation of the decontamination 
option.  The use of control technologies and careful management and handling at facilities 
will help ensure against impacts to EFH. 

 
5.3.4.3 UPLAND RESOURCES 
 
5.3.4.3.1 Groundwater Quality 

a. A stockpile of dredged material for a processing facility has the potential to adversely 
impact groundwater because contaminant levels in the material could be relatively high.  
Potential effects would be site-specific and depend on many factors.  Where such an effect 
could occur, an impermeable liner under the stockpile area, a stockpile cover and a runoff 
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collection system could be employed to protect the groundwater, as determined by each site-
specific permitting action. 
 

5.3.4.3.2 Biota 
a. The potential for exposure of upland biota to a decontamination facility is considered to 
be very limited because the facility and any accompanying stockpiles would be contained.  
Raw dredged material could attract foraging birds, such as gulls or doves, which may in turn 
attract predators such as peregrine falcon.  The dredged material may contain relatively high 
levels of contaminants so that a protective covering over the stockpile may be needed.  Given 
the reported processing rate of dredged material, it should be feasible to cover the stored 
material.  Cover would also control water runoff from the stockpile. 
 

5.3.4.3.3 Endangered Species 
a. The potential for the interaction of endangered and threatened species with a 
decontamination facility is very small.  With the exception of peregrine falcon as mentioned 
above, conditions at these facilities would not be attractive to protected species.  Siting is 
likely to be in a developed area, which is a factor in limiting the exposure of endangered and 
threatened species.  Because these facilities may process sediments with relatively high 
levels of contaminants, they should probably not be sited in undeveloped areas where 
unexpected problems could release contaminants to non-human habitats. 
 

5.3.4.3.4 Air Quality 
a. Air quality impacts would be variable depending on the decontamination technology 
employed. Volatilization of contaminants in the dredged material can occur in stockpile 
areas.  Effluents from thermal processing where fuel is burned in the process can also pose 
problems.  Volatilization is addressed in Section 5.3.3.4.6 and is believed to be of low-risk, 
but site-specific studies would be undertaken and controls imposed, as needed.  Air 
emissions from fuel burning would be subject to air quality standards and it is assumed that a 
facility would be built with appropriate air emission control devices, as required by a site 
permit.  Decontamination facilities would be regulated based on expected potential impacts 
to include emission controls and limits.  Impacts can be controlled through the use of BMPs. 
 

5.3.4.3.5 Other Impact Issues 
a. Siting decisions for decontamination facilities would be critical with regard to other 
potential effects.  Siting of these facilities in previously impacted areas would minimize 
potential adverse effects on cultural resources, noise impacts and aesthetics.  Noise levels 
may be a problem but would be of less concern if facilities were sited in areas now used for 
shipping and other industrial purposes.  There is currently no information on noise levels at 
the demonstration facilities, which have all been of smaller than projected full-use size.  
Cultural resources and aesthetics would be issues if a facility were sited in a relatively 
undeveloped area. 
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5.3.5 CONFINED AQUATIC DISPOSAL (CAD) FACILITIES 
 
a. This is an in-water disposal-only option involving the placement of dredged material in 
new or existing pits or cells below the level of the surrounding bottom.  The placed material 
may be HARS suitable or non-HARS suitable, but the most valuable use of this option type 
would be for dredged material containing contaminants because the facilities can provide 
long-term, secure confinement.  The secure confinement would be achieved by capping the 
site with suitable material to minimize loss of contaminants.  The new cap surface would be, 
in many cases, cleaner than the former bottom area and have the potential to support a more 
diverse biotic community.  The Newark Bay Confined Disposal Facility (NBCDF) is the only 
operational  CAD facility in the study area.  The permit authorizing this facility allows the 
construction of two other pits in designated areas of Newark Bay, if they are needed and 
meet regulatory constraints.  Additional new facilities have been considered for construction 
in open water sites or in the bottom of existing navigation channels and berthing areas (Table 
5-3), though none are permitted or have been submitted for permits. 
 
b. Potential new CAD sites have been identified in the Lower Bay and the Upper Bay 
Complex (Figures 3-3 and 3-4).  Subchannel CAD facilities would be located exclusively in 
the Upper Bay.  The following assessment of this option type is limited primarily to new 
CAD facilities in open water, and new subchannel facilities.  Existing pits are being 
considered as restoration options where appropriate, and are covered in more detail in 
Section 5.3.3.3, because they are not under consideration as disposal-only sites. 
 
c. The potential impacts of CADs are summarized in Table 5-3 with other approaches to the 
confinement of non-HARS suitable dredged material (islands and nearshore fills).  Because 
of the in-water locations of CADs, the disturbance of the substrate associated with their 
construction and impacts on benthic habitats and associated aquatic food web effects are the 
primary impacts of concern.  The use of these facilities for contaminated materials raises 
concern for the potential redistribution of contaminants in the aquatic environment during 
and after placement, and on potential effects on living resources.  The use of caps would 
create a new surface that would be, in many cases, cleaner and allow enhanced biotic 
communities to develop in an environment where they are separated from contaminants. 
 
d. Pits have received substantial attention in the development of the DMMP because of their 
potential placement capacity.  In recognition of the importance of effects on benthic habitats, 
the NYD has undertaken major habitat surveys and mapping of the Lower Bay Complex and 
portions of the Upper Bay Complex (Iocco et al. 2000) to aid in the siting of new pits. 
 
e. For each of these CAD types there is a different emphasis with regard to impacts on 
benthic resources. No existing pit is being considered as a disposal only option.  For new 
open water facilities, the selection of sites from among areas with different habitat types is 
important for minimizing impacts.  Subchannel facilities would be located in areas that were 
previously disturbed and receive recurring disturbance during maintenance dredging.  
Although the channels are disturbed areas, some may have important habitat values such as 
wintering areas for fish and crabs.  For all CAD types, the recovery of benthic habitat is an 
important impact consideration. 
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5.3.5.1 NEW CAD FACILITIES 

a. The following assessments address open-water CAD facilities in the Upper and Lower 
Bays.  The evaluations address issues specific to these areas, but do not repeat the individual 
impact issues addressed in Section 5.3.3.3 on existing pits.  A significant advantage for new 
CAD facilities would be siting to minimize impacts and designs specifically to contain 
dredged material. In addition, in the process of constructing new facilities, particularly in 
Upper Bay, contaminated surficial sediments may be excavated and confined (by beneficial 
use or aquatic confinement, effectively removing a relatively small quantity of contaminants 
from exposure to the environment).  Capping of new CAD facilities would promote the 
recovery of benthic habitat in the project area, because natural sedimentation rates may be 
very low.  The cap would also isolate any underlying contaminants because the anaerobic 
conditions beneath the cap promote sorption of contaminants to the sediment, thus 
minimizing contaminant migration to the surface.  The cap would also reestablish preexisting 
conditions or enhance the conditions if the original superficial sediments were degraded. 
 
b. In general, new CAD facilities would have a temporary adverse impact on EFH because 
they would disrupt the bottom during construction and placement.  Because the facility 
would be capped and the bottom returned to a similar substrate after use, full recovery would 
be expected, with the added benefit (in selected cases) of cleaner surface material. 
 

5.3.5.1.1 Upper Bay 
a. New CAD facilities could be placed at shoal areas on the east side of Newark Bay and at 
Constable Hook. 
 
b. Remaining shoal areas of Upper Bay have been adversely affected by contaminants, but 
they have not been disturbed by channel construction and maintenance dredging.  CAD 
construction in these areas would disturb previously undisturbed habitat (or habitat 
undisturbed for long periods of time), which may contain substantial quantities of 
contaminants that have accumulated throughout the past century.  Such sediments would be 
removed during pit construction and treated offsite or disposed of in the bottom of the pit, 
leaving a cleaner sediment cap in its place. 
 
c. An in-depth assessment of contaminants at shoal sites is needed to determine the 
constituents and volumes of dredged material present to evaluate the desirability of 
disturbing these areas for CAD construction. 
 
d. Shoal areas would generally require the construction of an access channel to the facility 
that would enlarge the area of habitat disturbance.  The extent of this impact would depend 
on the proximity to existing channels.  For instance, the NBCDF required a very small access 
channel. 
 
e. CAD facilities in shoal areas have the advantage of providing a more complete enclosing 
structure that would tend to minimize the loss of sediment during disposal compared to 
facilities in deep water.  For shallow water CAD facilities, dispersion of material as it falls 
through the water column during a disposal event is relatively small due to the short distance 
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between the water surface and the pit.  For CADs in deeper water (as much as 40 ft between 
the water surface and the pit), dispersion of material during a disposal event is greater due to 
the greater water column depth. Monitoring at the NBCDF (a shallow water pit) has shown 
virtually no loss of sediment from the facility (PANY/NJ 1998).  Temporary localized 
adverse impacts may occur during transport and placement of dredged material. However, 
the amount of material lost during placement can be minimized by placing material during 
low-flow, low tide conditions. 
 
f. The effects on biota of new CAD facilities in Upper Bay would be limited by the spatial 
and temporal extent of the facility.  Construction activity would temporarily eliminate the 
existing benthic community in the footprint of the facility and thus the area would be lost as a 
feeding area for fish.  However, Upper Bay habitats generally have higher levels of 
contaminants and have experienced more disturbance than the other portions of the DMMP 
study area, often resulting in less diverse benthic communities with high potential for uptake 
and bioaccumulation of contaminants.  When a facility is full, the site would be restored to 
existing contours and recolonization would restore the benthic community, but under less 
contaminated conditions.  Hydrographic conditions in the vicinity of the facility would be the 
same as before facility construction so that habitat conditions should return to pre-project 
conditions.  Capping with sand would produce a new clean substrate, but natural 
sedimentation could bring contaminants back to the CAD footprint. 
 
g. Among the sites considered for CADs in shoal areas are Bay Ridge flats and Constable 
Hook flats.  Limited sediment profile imagery and grab sampling indicate that the western 
side of the Bay Ridge flats has high functional value benthic habitat, and Constable Hook and 
the east side of Bay Ridge has lower functional value.  The functional values and 
measurements established are discussed in Iocco et al. 2000.  Site selection for new CAD 
facilities in the Upper Bay would consider the relative habitat value and contaminant levels if 
this disposal option were selected for implementation.  Use of areas of low value and higher 
contaminant levels would serve to both lessen impacts to benthic organisms and provide 
greater clean-up potential. 
 

5.3.5.1.2 Lower Bay Complex 
a. The primary impact issue for new CAD facilities in Lower Bay depends upon siting the 
facility to minimize adverse effects on benthic communities. Contaminant levels tend to be 
lower and less widespread than in the Upper Bay, so attention is focused on benthic habitat 
value.  Benthic habitat mapping (Iocco et al. 2000) provides a basis for placing new facilities 
in areas with relatively low habitat value (see Section 4.3.2).  Ampelisca mats and shellfish 
beds provide high quality habitat, while sandy substrates without shellfish beds have 
intermediate benthic functional habitat value.  Silty sediments with bacterial mats or low 
number of benthic organisms have been determined to have the lowest functional habitat 
value (Iocco et al. 2000).  Based on the habitat mapping and other factors related to depth of 
sand and the potential for shoreline erosion and flooding, Zone 2 in Lower Bay was 
identified as the most likely area for new pits (see Figure 3-3).  The selection process for the 
potential placement of CADs in the Lower Bay as reported in the DMMP – Implementation 
Report, Table 2-1, designated these facilities in the Lower Bay as not preferred options that 
are not under consideration for implementation under the DMMP. 
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b. Habitat loss in the footprint of a new pit facility would be followed by habitat recovery 
after closure. This recovery can be expedited by digging small pits that would be filled after 
one season allowing the area to begin recovery quickly by recruiting organisms from the 
nearby areas.  This would also ensure that only a small portion of the community would be 
disturbed at a time.  New CAD facilities in Lower Bay have the disadvantage of introducing 
contaminated sediments from the inner Harbor into an area where contaminant levels are 
generally low.  Although CAD facilities can be designed to isolate the contaminated 
sediments, their movement from Upper Bay to Lower Bay would need to be done cautiously 
and only after studies have shown that CADs can successfully confine the placed material.  
For these reasons CADs in Lower Bay are relegated to a least preferred option status (see 
DMMP – Implementation Report, Table 2-1). 
 

5.3.5.2 SUBCHANNEL CAD FACILITIES 
a. Subchannel CAD facilities use existing navigation channels for the placement of dredged 
material below the elevation of the channel bottom.  Sedimentation occurs continuously in 
the channels, thus there is a need for maintenance dredging which creates a recurring habitat 
disturbance.  Capping and/or natural sedimentation would bring the bottom elevation back to 
the original channel depth.  Site-specific studies of sedimentation would need to be 
conducted to evaluate the need to cap in addition to the natural sedimentation.  Channel 
deepening is underway in some areas and being evaluated for others.  Subchannel CAD 
facility design would have to take channel deepening into account to avoid disturbing placed 
material in the future.  This option is limited to the Upper Bay Complex, with potential sites 
in Newark Bay, Port Jersey and Bay Ridge/Red Hook Channel. 
 
b. Locating CAD facilities in navigational channels has the advantage of keeping 
contaminated sediments in areas of previous and ongoing disturbance.  The construction and 
filling of these facilities would be similar to action at other CAD facilities, but there are some 
impact issues unique to subchannel locations. 
 
c. The propwash from ships operating in channels could disturb sediments and cause their 
redistribution beyond the CAD facility.  This potential problem could become more acute 
with the introduction of larger ships to the Harbor, although deepening of channels to 
accommodate these ships may offset their larger size.  This potential adverse impact could be 
mitigated by putting a cap on the placed material, by site selection that does not place 
facilities in areas where ships are under full power, and by maintaining the pit surface lower 
than the bottom of the adjacent channel. 
 
d. The placement of material in a subchannel CAD facility requires that the material pass 
through a greater depth of the water column in the channel before entering the confining 
walls of the facility than is the case with a CAD facility built in shallow water.  The passage 
through the water column would provide more opportunity for material to disperse.  Studies 
of dredged material discharge from a scow show that the material stays in a discreet mass 
with a small loss of material as it descends (Schroeder in prep.).  Currents can deflect the 
mass, but the vast majority of material will contact the bottom.  Once within the confining 
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walls of the facility, the loss of material from the channel would be minimal (PANY/NJ 
1998). 
 
e. Modeling of Harbor sediments by WES (Schroeder in prep.) has shown a loss rate of 
1.5% or less of the dredged material under worst case conditions.  However, where the 
material is fine-grained it could contain a larger portion of contaminants than coarser, sandy 
sediments.  Positioning of a scow and adjusting the timing of release relative to tidal currents 
are techniques that can be employed to minimize losses of sediment during disposal.  The use 
of physical control devices such as tremie tubes, diffusers, and silt curtains would not 
generally be applicable to deep channel areas with ship traffic, but the use of physical 
controls should be evaluated for each potential CAD site to determine if they would be 
feasible and offer a more practical approach than limitations on the timing of disposal 
operations to minimize sediment loss. 
 
f. The construction of subchannel CAD facilities would have a temporary, local adverse 
impact on benthic life and associated fauna similar to impacts with other types of CADs.  
The existing community would be lost during construction and eventually replaced by a 
recolonizing community after CAD closure.  The community would be expected to be the 
same as before facility construction because sedimentation would reconstitute the same 
substrate type.  The adverse impact of constructing a CAD facility would be no worse than 
maintenance dredging except that the bottom would be disturbed longer than during the 
maintenance work.  The construction of a subchannel CAD facility would, in fact, include for 
maintenance dredging in that the accumulated sediments above the elevation of the 
authorized channel would be removed as part of the facility construction.  In contrast with 
new CAD facilities in shoal areas and Lower Bay, subchannel CAD facilities would confine 
benthic impacts to areas where disturbances are a repeating pattern for the habitat. 
 
g. Subchannel CAD facilities could have an adverse impact on habitat use by fish and 
megainvertebrates during the winter.  Channel sampling in Newark Bay (Wilk 1997) 
revealed an abundance of striped bass juveniles and winter flounder.  In addition, blue crabs 
are abundant in the channel at times, although recent unpublished data suggests that this area 
is not an important wintering area for them.  Since CAD facility construction and use could 
span a full seasonal cycle some short-term disruption of winter habitat could occur, although 
the timing of construction could be such to avoid winter concentrations of fish. 
 
h. The significance of habitat disruption would be limited by the extent of the area occupied 
by the CAD facility in relation to the total channel habitat.  CAD facilities would be 
constructed on an as needed basis.  It is unlikely that more than two facilities would be in 
operation at one time.  After facility closure, the habitat should recover rapidly providing 
available habitat in the channel before more facilities (if needed) are constructed.  Siting 
surveys to avoid prime wintering areas for fish and blue crabs would be important to 
minimize this adverse impact. 
 
 
 



FINAL Programmatic Environmental Impact Statement IMPACT ASSESSMENT 
 

 

 

Dredged Material Management Plan for the Port of New York and New Jersey  5-37 

i. Sub-channel CAD facilities would affect EFH, but in most instances the habitat is 
currently adversely impacted by ship traffic and its associated prop wash, especially in 
channels most in need of dredging.  Thus, while excavating the channel will cause disruption, 
the effects to EFH would be expected to be temporary. 

 
5.3.5.3 OTHER IMPACT ISSUES RELATED TO CAD FACILITIES 

a. The potential for adverse impacts related to air quality, noise and aesthetics are minimal.  
The potential sites are away from shore and the construction and operation of these facilities 
does not require any equipment that is not commonly used in harbor dredging and 
maintenance operations.  New dredging would require site-specific assessment of general 
conformity with regional air quality standards.  This assessment would be conducted as part 
of a permit application for a specific dredging project, which would be using a pit for 
placement.  Since construction in rock would not be economical, drilling and blasting 
operations and their associated impacts would not occur.  The air quality and noise impacts 
of equipment could represent intrusion in the local area, but where the facility is away from 
shore or where the site is an industrial area, there would not be a significant impact. 
 
b. Surveys conducted for the DMMP show that CAD facilities may impact both prehistoric 
and historic resources (LaPorta, Sohl, and Brewer 1999; Cox 1998).  The potential for 
submerged cultural resources in the Harbor would require site-specific surveys of any area 
that has not been surveyed.  A recent survey of the potential for buried cultural resources 
undertaken by the Corps can provide guidance for sensitive areas of the study area. 

 
5.3.6 CONFINED DISPOSAL FACILITIES (CDFS) 

 
a. A CDF uses dikes or other retention structures to contain dredged material.  The three 
types of CDFs that were considered in this DMMP were upland, nearshore, and island CDFs, 
which are created by building dikes on land, in water adjacent to land, or in open water, 
respectively.  Once filled, a CDF is typically capped with clean material to permanently 
isolate dredged material from the environment. The capped CDF can then be used to create 
habitat for wildlife or for other beneficial use.  All three types of CDFs have been used 
successfully in the U.S. and other countries for the disposal of dredged material.  Similar to 
the CAD option type, the CDF option type can accept material either suitable or unsuitable 
for ocean placement.  However, the most valuable use of this option in this region would be 
for non-HARS material because CDFs are designed to provide long-term, secure 
confinement of the disposed material.  Table 5-3 summarizes the potential impacts of CDFs 
and includes CAD pits for comparison. 
 
b. Upland and island CDF options are no longer under consideration (non-preferred, DMMP 
– Implementation Report, Table 2-1) as they offer little opportunity for beneficial use and 
may have greater impact to the environment than many CAD facilities.  For nearshore CDFs 
several potential sites exist in the Upper Bay, but site screening is not complete.  Because the 
nearshore CDF would be located in an aquatic environment, the major effects of concern 
include loss of benthic and aquatic habitat where the structure would be physically located. 
Also of concern are alterations to the current and sedimentation patterns in the vicinity of the 
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structure that could adversely impact shorelines by creating changes in erosions and accretion 
patterns. 

 
5.3.6.1 UPLAND CDFS 

a. The site at Belford, NJ (N61), has historically been used for disposal of dredged material 
from the local area and for dewatering, with subsequent transfer to other adjacent locations 
such as a nearby landfill.  At the request of State and County officials, the site may 
potentially be used for the future disposal of dredged material generated only from 
navigational projects in the waters of Monmouth County.  However, at this time the 
likelihood of future use of the site for temporary or permanent placement of dredged material 
from Monmouth County waters is unknown.  No other specific sites for upland CDFs have 
been identified for further consideration. 

 
5.3.6.1.1 Surface Water and Groundwater Quality 

a. Upland CDFs could adversely affect surface and groundwater quality through runoff 
from the placed material and the movement of water containing contaminants from the 
placed material.  An upland CDF would require special facilities to contain the dredged 
material and provision to collect and treat water from the dredged material and from 
precipitation collecting on the facility.  The discharge of treated water would require 
permitting and limitations on the discharge.  An impermeable liner in the facility may be 
needed to isolate the sediments from contact with the native soil to prevent infiltration.  With 
well-maintained facilities it should be possible to minimize the impacts to surface and 
groundwater.  After the site is filled, a permanent protective cover of clean material would be 
placed to prevent runoff.  The States would require geological investigations, and 
implementation of a groundwater protection plan (based on the geological investigation) 
before an upland CDF is approved. 
 

5.3.6.1.2 Aquatic Resources 
a. Other than the potential for runoff from an upland CDF to an adjacent waterbody there 
would be no effects on aquatic resources.  This impact would be addressed by installation of 
appropriate controls, as outlined above, to meet permit standards. 
 

5.3.6.1.3 Upland Wildlife 
a. It is expected that an upland CDF would be constructed in an area where the existing 
upland habitat had low value because loss of high value habitat due to facility construction 
could probably not be compensated for by habitat restoration after the facility was completed.  
If, in fact, the existing habitat value was low, habitat enhancement/ restoration after facility 
completion could result in a net gain in habitat value. 
 
b. During the placement of dredged material at an upland CDF, terrestrial wildlife may be 
attracted to the site with the potential for wildlife exposure to contaminants.  A CDF could 
take a substantial time to complete, thus a vegetative community may develop on the dredged 
material that may be attractive to wildlife.  Interim covers of clean material fencing and other 
measures to preclude site use may be needed to minimize the exposure of wildlife to the 
dredged material. 
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5.3.6.1.4 Endangered and Threatened Species 

a. It is assumed that known habitats for endangered and threatened species would be 
avoided in siting an upland CDF.  Transient species, which would be almost exclusively 
birds, may be attracted to feed at an upland CDF if a vegetative community developed.  
Protecting an upland CDF to prevent exposure of wildlife should provide the protection 
needed for endangered and threatened species. 
 

5.3.6.1.5 Special Habitats 
a. It is assumed that special upland habitats would be avoided in the siting of upland CDFs.  
Siting considerations should include the habitats adjacent to an upland CDF to minimize the 
potential for adjacent high quality habitat to become a source of individuals attempting to use 
whatever habitats develop in the CDF on an interim basis. 
 

5.3.6.1.6 Air Quality 
a. The placement of raw or treated dredged material has the potential for adverse impacts on 
air quality.  Raw dredged material could be the source of odors to surrounding areas and a 
source of contaminants due to volatilization (see Section 5.3.3.4.6 for a discussion of the 
potential impacts due to volatilization).  The control of unpleasant odors could be a problem 
because relatively large quantities of dredged material would have to be exposed to the air 
during transport, handling, and placement prior to installation of a final clean cover.  The 
most practical approach may be to site upland CDFs a sufficient distance from humans to 
avoid odor problems.  Once the site were covered and closed this potential problem would no 
longer be a concern. 
 

5.3.6.1.7 Other Impact Issues 
a. Upland CDFs would be a potential source of high noise levels from the heavy equipment 
needed to handle the dredged material.  Depending on its location, an upland CDF may 
create traffic problems if material is hauled to the site by truck.  Upland CDFs are not likely 
to impact cultural resources if the sites selected were previously disturbed.  If an 
undeveloped site were proposed for an upland CDF, a cultural resources survey would be 
needed prior to development. 
 

5.3.6.2 NEARSHORE CDFS 
a. A nearshore CDF can be located at a number of sites of varying sizes throughout the 
Upper Bay.  If any of the potential Port expansion sites utilize dredged material, or if any 
new CDFs are proposed specifically for dredged material disposal, these would have to 
undergo a NEPA review to consider a site-specific assessment of the impacts identified in 
this section.  This is similar to the requirement that most of the options identified in this 
report would have to follow before implementation. 
 
b. Creation of a nearshore CDF entails certain recognizable permanent impacts to the 
coastal environment.  One impact that is particularly clear-cut is that there will be a 
permanent loss of existing Upper Bay bottom within the footprint of the CDF and the loss of 
the water column above it. 
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5.3.6.2.1 Surface Water and Groundwater Quality 

a. Resuspension of contaminants during placement of dredged material would be a potential 
adverse effect associated with a nearshore CDF option.  However, dispersal from the dredged 
material would be prevented by the exterior dikes (or other enclosing mechanism) of the 
CDF. 
 
b. Dredged material placed in a confined disposal facility undergoes sedimentation with a 
resultant effluent (dewatering).  This effluent may contain suspended solids that did not settle 
out and to a lesser extent contaminants.  This effluent could impact the water column 
surrounding a CDF.  Therefore, effluent would need to be tested and treated as necessary to 
meet applicable standards before release into the adjacent water column. 
 
c. With regard to groundwater quality, a nearshore fill, which would extend from slightly 
above sea level to well below sea level would only affect local groundwater if the flow 
gradient of the groundwater would be toward the sea.  If site-specific studies showed a 
potential for localized effects, lining of the CDF with low permeability material would 
address this concern. 
 

5.3.6.2.2 Benthos 
a. Impacts to benthos would be related to the specific sites where a nearshore CDF would 
be constructed.  For instance, a CDF in a highly polluted dead-end basin that has been found 
to contain little habitat for most benthic species would have little direct or indirect impacts on 
the ecosystem as a whole.    However, a near shore CDF would permanently eliminate the 
area for future benthic habitat after remediation. 
 
b. If a nearshore CDF were proposed for waters where data show the potential for use by 
benthic fauna, direct impacts to the benthos are associated with the permanent loss of the area 
within the footprint of the near shore CDF, as discussed above.  Species that are not mobile 
and occupy the area of the footprint would be directly lost due to construction of a nearshore 
CDF The effect of the permanent loss would depend on the value of the population and its 
size relative to the remaining population.  Efforts to minimize the facility’s size and locate it 
in areas already disturbed or degraded would reduce the significance of loss. 
 

5.3.6.2.3 Fish and Megainvertebrates 
a. The use of nearshore areas by fish and megainvertebrates is site specific depending on 
existing habitat quality.  The shoreline areas proposed for nearshore fill have been highly 
modified for shipping or other uses, which generally entails bulkheading, pier construction 
and dredging.  In addition, these areas may have poor water circulation or receive combined 
sewer overflows that create localized poor water quality.  Generally, the landward ends of the 
pier areas exhibit lower water quality than next to channels. Despite these habitat limitations, 
interpier basins and other modified shoreline areas have been found to provide seasonally 
important habitat for such species as striped bass and winter flounder.  Underpier habitat has 
been studied in the Hudson and East Rivers.  These studies have shown that fish use this 
specialized habitat, but the significance of this use is not clear.  Woodhead et al. (1999) 
studied benthos at underpier and interpier sites in the Harbor.  The benthic in-faunal 
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community beneath piers was approximately five times greater in density and biomass than 
in the open seabed between piers.  Epifauna on piles averaged more than 30 times greater in 
biomass than the seabed biomass adjacent to the piles.  The researchers found no difference 
in the abundance of epifauna on the piles of shipping piers at the periphery compared to piles 
in the interior of the piers.  They found a distinct community of demersal fish living in 
association with the shipping piers, primarily juveniles.  Many of the in-faunal and epifaunal 
forms were important fish food organisms.   
 
b. The use of nearshore areas for dredged material disposal would eliminate aquatic habitat.  
Little potential for in-kind mitigation of the loss has been identified.  Given the extensive loss 
of shoreline habitats that have occurred in the Harbor over the long-term, additional losses 
could be viewed as significant adverse impacts, particularly where there is a potential for an 
improvement in habitat conditions in the future.  For sites where studies show the habitat is 
highly degraded and has little potential for recovery in the future, filling for dredged material 
disposal would be less detrimental, particularly if the fill eliminated a source of pollution.  As 
with the benthos, the degree of impact varies with the site’s use and the percentage of that 
habitat type affected. 
 

5.3.6.2.4 Other Living Resources 
a. The potential sites for nearshore fills are located in the Upper Bay Complex in industrial 
areas or among existing shipping facilities.  The potential for interaction with terrestrial 
wildlife is minimal and the aquatic habitat would not be attractive to species other than the 
commonly occurring aquatic life in the Harbor. 
 

5.3.6.2.5 Endangered Species 
a. There is very little potential for the interaction of endangered species with the potential 
sites for nearshore fills.  The aquatic species of concern originating in ocean waters, sea 
turtles, and whales, are seldom seen in the Upper Bay and the shallow, structure dominated 
habitat would not be inviting to these species.  Atlantic and shortnose sturgeon occur in the 
Hudson River, and are species of concern or are endangered in NY and NJ.  Neither of these 
species has been collected in the extensive sampling of interpier basins or shoreline areas 
around the Harbor. 
 

5.3.6.2.6 Essential Fish Habitat (EFH) 
a. A number of species have EFH ranges that include the Upper Bay Complex (see Table 4-
5).  The nearshore areas that would be used for fills are very small and are generally low 
quality habitat within the larger overall habitat grids that are used to define EFH ranges.  The 
loss of this habitat would not be expected to be substantial with regard to EFH, but as 
discussed above the existing habitats may have important value for non-EFH species and 
other aquatic life.  Site-specific assessments to further document this impact would need to 
be completed if this option were used. 
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5.3.6.2.7 Other Impact Issues 
a. The use of nearshore fills for dredged material disposal has little potential for direct 
impacts on air quality, noise levels, and aesthetics, and would be minimal for the sites 
removed from residential areas.  This potential impact on air quality from placement at a 
nearshore CDF would be addressed in site-specific environmental documentation.  Noise 
levels would only be affected while heavy equipment is operating at the fill site.  The 
potential for impacts to cultural resources of significance can be high due to the presence of 
historic industrial structures potentially eligible for the National Register of Historic Places.  
Future redevelopment of a nearshore fill area may actually improve local aesthetics if, for 
instance, the existing site is an abandoned shipping facility that is deteriorating. 
 

5.3.6.3 ISLAND CDFS 
a. This option is not preferred (preference 5), either in the NY Bight Apex or within the 
Lower Bay Complex because this option offers little opportunity for beneficial use and could 
have long-term impacts on the aquatic system.  The analysis that follows is provided so that 
the document might assess impacts of all potential options as part of a comprehensive 
alternatives analysis. 
 
b. Construction of an island CDF creates permanent impacts to the marine environment.  
One certain impact is the permanent loss of existing ocean bottom within the footprint of a 
CDF.  Preliminary design showed that an island CDF would range from 300–750 acres 
depending on its proposed capacity.  The island would have been designed so that the area 
lost would be minimized.  Because of its smaller overall size the Lower Bay habitat would 
suffer greater impacts from an island than an ocean site.  The size of the impact area can be 
controlled by using areas of lower habitat value and unavoidable habitat loss can be 
minimized.  However, there is no direct mitigation (replacement) for the habitat loss and 
because there are lower impact options, island CDFs are not included in the DMMP – 
Implementation Report Recommended Plan. 
 
c. An island CDF would eliminate the water column displaced by the island.  This loss, 
while permanent, represents only a minimal loss to the entire water column of the bay or 
ocean.  The loss, while adverse, is not considered substantial, but would be proportional to 
the size of the island and inversely proportional to the size of the waterbody in which it 
would be placed. 
 
d. Modeling (WES 1998d) has determined that the placement of an island CDF in the NY 
Bight Apex (Zone 3) more than 3 miles from the coast would not adversely impact the 
shoreline.  The placement of an island CDF in the Lower Bay Complex would cause changes 
in wavefields, and thus may affect shoreline littoral movement.  This was one of the factors 
used in selecting Zone 2, because it was determined that the effects of coastal storms would 
be reduced in this zone.  Before this option could ever be implemented, more site-specific 
modeling to determine local effects and methods to offset erosion would be needed. 
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5.3.6.3.1 Surface Water and Groundwater Quality 
a. Resuspension of material unsuitable for ocean disposal during placement inside an island 
CDF is a potential effect associated with this option.  However, dredged material would not 
be placed in an island CDF until the dikes were completed so as to prevent its spread to other 
areas of the bay or ocean. 
 
b. During dewatering, dredged material placed in a confined disposal facility undergoes 
consolidation with a resultant effluent.  This effluent could impact the water column 
surrounding a CDF.  Therefore, an effluent would be tested, and treated as needed prior to its 
release to the water column. 
 
c. Based on the data on existing groundwater resources at island CDF siting zones 
(Cartwright 1998) and the flow gradient within the NY Bight Apex and Lower Bay study 
areas, no long-term impacts to groundwater from the placement of material would be 
expected. 
 
d. The potential for major storms to damage a confining dike has been investigated through 
modeling.  The preliminary design of the dikes and the siting of the structure was done to 
determine if this potential adverse impact could be avoided.  The modeling shows that an 
island could be developed to resist any expected storm event. 
 

5.3.6.3.2 Benthos 
a. Direct impacts to the benthos are associated with the permanent loss of the area as habitat 
and the loss of organisms living within the footprint of an island CDF, as discussed above.  
The projected size of an island CDF represents only a small portion of the overall habitat 
available in the Lower Bay Complex and an even smaller portion in the NY Bight Apex.  
However, given the historical loss of habitat in the Harbor, the loss due to an island would 
likely have cumulative effects beyond the area lost, especially in Lower Bay.  Offsetting a 
loss of this type, would be the creation of vertical structural habitat at the submerged 
periphery of the island CDF, which would create a benthic community different from what 
currently exists on the bottom.  The new benthic community would provide habitat for 
benthic invertebrates and fish, but could not replace the existing benthic community. 
 
b. Loss could be minimized to the greatest extent practicable by excavating an interior pit to 
increase the capacity and reduce the overall size of an island CDF in the bay.  This would 
reduce the direct loss of benthic habitat.  The sheltering effect of an island on wave action 
and currents may affect the benthic communities in the waters in the surrounding an island 
CDF.  This effect would need to be further evaluated in the event this option ever received 
further consideration. 
 
c. A benthic survey conducted in the Lower and Raritan Bays (Section 4.3.2.2.1) was used 
as part of a comprehensive screening process that led to the selection of Zone 2 as the most 
appropriate location for an island CDF in the bay (USACE 1998b).  The main feature of this 
zone was sandy sediment characterized by lower abundance and biomass of benthic 
organisms than is present in the more sheltered areas to the south (Iocco et al. 2000).  
Placement of an island CDF in Zone 2 would have potentially less adverse effects on the 
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more productive and potentially valuable Ampelisca and shellfish habitat.  Regarding the 
ocean placement of an island CDF, the nature of the substrate and benthic fauna suggests that 
the ocean zone (Zone 3) in which the potential island CDF could be built is not unique and 
does not currently contain substantial vertical structure. 
 

5.3.6.3.3 Fish and Megainvertebrates 
a. Fish and mobile megainvertebrates would evacuate a construction area during building of 
an island CDF, thus minimizing direct loss to these species.  However, direct impacts would 
be expected for the species that are immobile or slow moving.  Indirect impacts to fish and 
megainvertebrates would also occur due to a permanent loss of water column habitat that 
would be physically displaced by the facility, as well as the loss of benthic feeding areas.  
Although these impacts would be permanent, it would not involve a substantial portion of the 
water column compared to the overall habitat area of the Lower Bay Complex and even less 
of the NY Bight Apex.  Therefore, this loss, while adverse, is not considered substantial and 
would be proportional in size to the CDF. 
 
b. The existing habitat in the footprint area of a proposed island CDF would be permanently 
lost.  Invertebrate species affected would include various species of bivalves.  Fish species 
that would be adversely affected include flatfish such as summer flounder (fluke), winter 
flounder, and windowpane (sundial) as well as scup (porgy) which utilize the “flats” at 
various times of the year, although not in as concentrated groups as when using the channel.  
To minimize the direct and indirect losses, the zones selected for potential placement of any 
island CDF were chosen in part to avoid areas of highest fish abundance based upon data 
from Wilk (1998).  However, some loss would be unavoidable. 
 
c. Similar to the benthic analysis above, a small amount of vertical habitat would be gained 
in the hard structure associated with the periphery of the CDF.  This structure would create a 
different macrobenthic community that may be characterized by barnacles, sea anemone, 
hard mussels and perhaps American lobster.  Some fish species that are attracted to hard 
structures and thus would populate the border of the facility include tautog (blackfish), black 
sea bass, and cunner (bergal). 
 

5.3.6.3.4 Other Living Resources 
a. In the Lower Bay, the diamondback terrapin could be affected by an island CDF, 
although terrapins generally are found closer to marsh and creek areas at the edge of the 
Lower Bay Complex where they nest and feed.  Terrapin populations are considered stable at 
present (USFWS 1997).  No other (non-endangered) or threatened reptiles are expected to be 
affected by an island CDF. 
 
b. Direct and indirect effects on passerine birds (e.g., land birds) would not be expected 
either because these birds would not frequent an island CDF or would spend only a brief 
period of time there.  For example, during migration, weather might push birds offshore and 
they may seek refuge on the first landmass available, but would resume their migration as 
soon as rested, especially if no vegetation/food were available.  Most water birds such as 
ducks, grebes and loons would also avoid a site that would not provide for their needs.  If a 
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CDF island were considered further, the site design and final closure could be planned to 
provide habitat for the needs of some birds. 
 
c. Members of the order Charadriiformes (gulls, terns and shorebirds) are potentially at 
risk.  Shorebirds pose a concern because many pass through the area on their north and 
southbound migrations.  Migrating shorebird’s use of barrier beaches has been observed as a 
common behavior, especially during storms. Therefore it is possible that they would use the 
island CDF while migrating.  This presents the problem of potential contamination while the 
site is used for refuge during construction when contaminated sediments would be exposed.  
Further, if muddy sediment is present on the CDF, they may attempt to feed, because many 
species normally use this substrate when feeding.  In addition, several species of shorebirds 
are known to nest in the study area vicinity, including American oystercatcher, willet, 
killdeer, piping plover, and spotted sandpiper.  Therefore, it is possible that these species 
might attempt to nest on an island CDF while dredged material is being placed.  Gulls and 
terns may also roost on an island CDF, and over-wintering by gulls of several species is also 
possible. 
 
d. The extent of food and amount of disturbance would determine if and what kind of bird 
species might attempt to nest and feed on an island CDF.  Precautions to prevent feeding and 
nesting during operation of the facility may be required to prevent uptake of any 
contaminants by these birds.  Such steps could include the use of netting and maintaining the 
majority of the site at water depths greater than 12 inches.  Capping and other management 
measures could be used to isolate contaminants in selected areas and provide useful habitat, 
positively affecting these species.  Use after the island CDF or cell of the island CDF were 
completed and capped would not have an adverse effect on birds. 
 
e. The only types of mammals that would potentially be affected by an island CDF are 
marine mammals.  In the ocean (NY Bight Apex), marine mammals potentially affected 
include great whales (covered below in Section 5.3.6.3.5), small cetaceans, and seals.  Seals 
are usually found close to land, but the small cetaceans such as the bottlenose dolphin, 
common dolphin, and the harbor porpoise may be transients and feed in the area.  In the 
Lower Bay Complex, potentially affected marine mammals include the harbor seal, harp seal, 
hooded seal, and, to a lesser extent, the gray seal and harbor porpoise.  Direct effects of a 
CDF on marine mammals would likely be minimal since they could easily flee the area of 
construction.  Indirect effects could include the permanent loss of potential feeding habitat 
for these species, but the loss would be expected to have minimal effects given the size of the 
waterbody left undisturbed and the relative infrequency that these areas are utilized by these 
species.  Furthermore, it is possible that species such as seals could use the structure of an 
island CDF for hauling out, thus providing additional resting area for these species. 
 

5.3.6.3.5 Endangered Species 
a. Among the endangered species that live in the areas that were being considered for an 
island CDF, sea turtles could be exposed to adverse effects associated with this option.  Four 
species of sea turtles occupy the area, mainly during the warmer months.  They are the 
Federally listed endangered Kemp’s Ridley, and leatherback sea turtle, and the threatened 
green and loggerhead sea turtles.  The main concern is that during construction of the CDF 
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the turtles could be killed or injured by machinery operations.  However, such direct impacts 
are unlikely since these species can flee the area during construction.  Studies have shown 
that only hopper dredges have been associated with mortality to sea turtles.  Monitoring of a 
hopper dredge operation off NJ found very few turtles taken in by the dredge.  Indirect 
impacts would include the potential loss of feeding areas where an island CDF is constructed, 
although such a loss would be small in relation to the total feeding area available to these 
turtles.  The aerial extent of such a loss could be expected to be minimized where the zones 
for possible new island CDFs were chosen based on the lower biological productivity of 
these areas, including a lower number of crabs that the Kemp’s Ridley and loggerhead sea 
turtles feed on. 
 
b. Peregrine falcons, now recently delisted but still monitored by USFWS, also nest in the 
study area.  Currently, at least three nests are within 10 miles of the center of Zone 2 of the 
Lower Bay Complex.  One of these, at the Verrazano Bridge, is 5 miles from the center of 
Zone 2.  In the NY Bight Apex (Zone 3), only one nest site exists within 5 miles of the 
proposed location for an island CDF.  The next closest nest is located 11 miles away. 
 
c. The use of an island CDF by local peregrine falcons, especially those nesting closer to the 
proposed sites, would be possible because these birds will travel some distance to capture 
prey, especially to feed their young.  Peregrine falcons could be exposed to contaminants via 
ingestion of shorebirds that use the site during operation and ingest contaminated prey during 
feeding.  Additionally, migrating peregrines could be attracted to the site if shorebirds were 
present in the area.  Measures exist that could be employed to avoid/minimize use of the 
island CDF by these prey species before it is capped which would eliminate this contaminant 
pathway. 
 
d. The bald eagle does not nest in the study area, but both subspecies do migrate through the 
area.  Eagles’ most important over-wintering site near the study area is along the Hudson 
River and Catskill Reservoirs (USFWS, 1997).  Occasionally, several individuals of the 
northern subspecies over-winters in the Bight area.  In the Lower Bay Complex, the closest 
likely roost site is at Sandy Hook about four miles from the center of Zone 2.  Bald eagles 
could potentially be exposed to contaminants associated with an island CDF via ingestion of 
contaminated fish and waterfowl.  The probability of this would be low for a variety of 
reasons.  First, contaminants would be confined by a cap that would be placed over the 
dredged material after each cell is full.  Second, the sites that were proposed for construction 
of an island CDF were located in relatively deep water where fishing by bald eagles would be 
expected to be very limited.  Third, the number of individuals that would likely occupy the 
area is low, and last, the presence of bald eagles would likely be of short duration.  All of 
these factors would limit potential uptake of contaminants by bald eagles, thus limiting 
potential impact to this species associated with construction and operation of an island CDF. 
 
e. The piping plover and roseate tern also inhabit the areas surrounding the sites that were 
under consideration for placement of an island CDF.  No direct impacts would be expected to 
occur to these species, but migrating birds could stop at the island CDF during their traverse 
of the area.  The roseate tern consumes fish but the secure confinement of contaminants 
would preclude fish from becoming contaminated, thus avoiding exposure to contaminants 
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via ingestion.  In addition both of these species could potentially nest on an island CDF and 
thus be exposed to contaminated sediment and prey.  The island could provide habitat for 
these species after it was capped to isolate any contamination.  Precautions to prevent feeding 
and nesting during operation of the facility would be required to prevent uptake of any 
contaminants by these birds.  Coordination with USFWS would need to continue were this 
option considered further.  Use after the island CDF is capped would not have an adverse 
effect on these birds, and measures could be used to provide useful habitat, thus positively 
affecting these species. 
 
f. No whale species are expected to be present in the Lower Bay Complex.  However, some 
species may frequent the NY Bight Apex.  No direct impacts to whales would be expected 
since they can easily avoid the construction area.  Indirect effects on migration patterns of 
these species are not fully documented, but the likelihood of adverse effects would be low 
since whales are capable of adjusting for localized changes. 
 

5.3.6.3.6 Essential Fish Habitat (EFH) 
a. An island facility in the ocean (NY Bight Apex) would have adverse impacts on EFH 
since 35 species of fish and invertebrates with EFH designation are located in the grids of the 
Bight study area.  An island CDF in the Lower Bay Complex would also have adverse 
impacts on EFH.  Permanent loss of bottom habitat, and thus EFH, would occur in both the 
ocean and bay areas.  Careful placement of the facility could reduce some impacts on some 
species, but avoidance of impacts on all life stages of all species would not be possible.  
Thus, mitigation would need to be ‘out of kind’ for most species, although some species such 
as black sea bass would have habitat created around the periphery of the facility (large 
boulder rip rap) that is similar or of greater habitat potential than some currently used reef 
material. 
 

5.3.6.3.7 Other Impact Issues 
a. An island CDF would affect aesthetics in off-shore areas, particularly while the facility 
was under construction and in operation.  A CDF would be a low profile structure that would 
become a naturalized shoreline and island habitat over time.  An island CDF that was 
considered was well off shore from the nearest populated areas and because of its low profile 
would have little influence on aesthetics as viewed from existing shorelines. 
 
b. Air quality associated with the construction of an island CDF would be addressed as part 
of an environmental review of a specific proposal.  Such a project would involve marine 
based construction equipment that would require an assessment of general conformity with 
regional air quality standards. 
 
c. Recent surveys conducted for the DMMP indicate that island CDFs may impact both 
prehistoric and historic resources (LaPorta, Sohl, and Brewer 1999; Cox 1998).  Any impact 
potential would be reduced with a location in the NY Bight Apex compared to a location in 
Lower Bay. 
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5.4 RISK ASSESSMENT 
 
a. A screening-level ecological and human health risk assessment was performed on 
selected dredged material disposal options (WES 1999b).  This assessment used ‘worst case’ 
assumptions for the levels of contaminants, the exposure pathways and potential receptor 
organisms.  The options selected for evaluation included several that are no longer under 
consideration in the DMMP, or are options that are not in the preferred category in the 
recommended DMMP.  Because this risk assessment does not apply to the preferred options in 
the DMMP, a detailed summary of the results of the assessment is not presented here.  Risk 
evaluations on selected preferred options have been and are being performed to better 
characterize the pathway risks of those options.  As results of these studies become available, 
they will be used by regulatory agencies in relation to any permit determinations and by 
implementing organizations to address concerns raised by the public.  As appropriate, risk 
assessments will be included in the NEPA documents for individual DMMP options. 
 
5.5 ENVIRONMENTAL JUSTICE 
 
5.5.1 INTRODUCTION TO ENVIRONMENTAL JUSTICE 
 

a. On February 11,1994, President Clinton issued Executive Order 12898 “Federal Actions 
to Address Environmental Justice in Minority Populations and Low-Income Populations.”  
The Executive Order requires each agency to identify and address, as appropriate, 
“disproportionately high and adverse human health or environmental effects of its programs, 
policies, and activities on minority populations and low-income populations.”  Attached to 
the Executive Order was a Memorandum to the heads of departments and agencies within the 
Federal government that specifically recognized the importance of procedures under the 
National Environmental Policy Act (NEPA) for identifying and addressing environmental 
justice concerns.   The Memorandum emphasized the importance of public participation in 
the NEPA process and stated that potential effects and mitigation measures should be 
identified in consultation with affected communities.  To understand how Executive Order 
12898 relates to NEPA, a basic understanding of the principles of NEPA is necessary.  The 
principal goals of NEPA include: 
 

 To assure for all residents safe, healthful, productive, and aesthetically and culturally 
pleasing surroundings. 
 

 To attain the widest range of beneficial use of the environment without degradation, 
risk to health or safety or other undesirable and unintended consequences. 
 

 To preserve important historic, cultural and natural aspects of our natural heritage, 
and maintain, wherever possible, an environment which supports diversity and variety 
of individual choice. 
 

 To achieve a balance between population and resource use that will permit high 
standards of living and a wide sharing of life’s amenities. 
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b. The Council on Environmental Quality (CEQ) has developed a guidance document to 
assist agencies in identifying and addressing environmental justice concerns.  The guidance 
document was used for the DMMP study to address environmental justice issues.  According 
to the CEQ guidance, the Executive Order emphasized four issues that are pertinent to the 
NEPA process.  Two of these issues are particularly applicable to the DMMP study:  1) 
collection, maintenance, and analysis of information on patterns of subsistence consumption 
of fish, vegetation, or wildlife, and 2) ensuring effective public participation and access to 
information. 
 
c. The CEQ identifies six general principles that should be followed in addressing 
environmental justice concerns.  In summary, these principles are: 
 

• Consider the composition of the affected area to determine whether minority 
populations, low-income populations, or Indian tribes are present in the area affected 
by the proposed action.  If present, determine whether the action disproportionately 
affects these populations. 

• Consider relevant public health and industry data related to the potential for multiple 
or cumulative exposure, and historical patterns of exposure. 

• Recognize the interrelated cultural, social, occupational, historical, or economic 
factors that might amplify effects of the proposed actions. 

• Develop effective public participation strategies. 
• Assure meaningful community representation. 
• Seek tribal representation, if applicable. 

 
5.5.2 PUBLIC MEETINGS 
 

a. Public participation in the NEPA process is addressed throughout the CEQ guidance for 
NEPA (40 CFR 1500).  Agencies are required, to the fullest extent possible, to encourage and 
facilitate public participation in agency decisions that affect the quality of the human 
environment.  Agencies must also request comments from the public on environmental 
impact statements before a final decision is made and must make diligent efforts to involve 
the public in preparing and implementing NEPA procedures.  
 
b. The EIS for the DMMP is being prepared in accordance with those guidelines, including 
those sections related to public participation.  Public meetings were held throughout the 
planning process beginning early in 1997 to inform the public about the status of the project 
and to solicit input regarding the alternatives, strategies, and options that are being 
considered for the management of dredged material.  The NYD held public scoping sessions 
in April 1998.  Then meetings on the DMMP and Draft PEIS were held during November 
1999.  As site-specific NEPA documents are developed additional public meetings will be 
held.  Extensive mailing lists of interested individuals and public organizations have been 
complied during the DMMP formulation.  These lists continue to be used to transmit 
information and meeting notices directly to the public, in addition to the more formal Federal 
Register Announcements.  Public input received during these meetings will be taken into 
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consideration when making a final decision regarding the management of dredged material.  
Additional information about public involvement can be found in Chapter 6. 

 
5.5.3 ENVIRONMENTAL JUSTICE ISSUES SPECIFIC TO EACH DREDGED 

MATERIAL MANAGEMENT OPTION TYPE 
 
5.5.3.1 CONTAMINANT REDUCTION AND SEDIMENT REDUCTION 

a. Contaminant reduction and sediment reduction management strategies are not likely to 
raise environmental justice issues.  These strategies are watershed-based management 
approaches and are not associated with specific facilities or locations.  Furthermore, since 
these strategies comprise management goals that are applicable across large landscapes (i.e., 
watersheds), the geographic locations associated with these strategies are likely to encompass 
many different socioeconomic classes, including low, middle, and high-income groups, 
minorities, and non-minorities.  Therefore, the breadth of socioeconomic classes affected 
show that these options are unlikely to raise issues of environmental justice. 

 
5.5.3.2 BENEFICIAL USE 

a. The beneficial use strategy encompasses three options:  1) remediating the HARS, 2) land 
remediation, and 3) habitat creation, enhancement, and restoration.  These options are 
discussed below with respect to environmental justice issues. 

 
5.5.3.2.1 HARS Remediation 

a. Similar to the Contaminant Reduction and Sediment Reduction discussed above, using 
dredged sediment to remediate the HARS is not likely to raise environmental justice issues 
because the HARS is located in an open water environment and thus is not associated with or 
adjacent to areas inhabited by humans. 
 

5.5.3.2.2 Land Remediation 
a. The land remediation option encompasses use of dredged material not suitable for ocean 
placement to remediate degraded lands, including landfills, brownfields, quarry sites, and 
abandoned mines. Currently permitted sites are located at Jersey City, Elizabeth, Bayonne, 
and Kearny.  The Bark Camp Mine Reclamation Laboratory was an abandoned mine in 
Clearfield County, PA, and was the site of demonstration project for this type of remediation 
technology.  The Lehigh Anthracite Mine in Pennsylvania has also been identified as a 
potential candidate for mine reclamation using dredged material. These and similar 
remediation sites are generally located in areas with disproportionately high numbers of 
minorities and low-income families.  The likelihood of exposure to contaminants in the 
dredged material by populations residing near these facilities is low because the dredged 
material would undergo a solidification/stabilization process during which contaminants 
would be immobilized.  Facilities may also be located in areas that require transportation of 
treated and/or untreated dredged material through communities that comprise primarily low-
income or minority families.  The likelihood that low-income and minority communities 
would be adversely affected by the transportation of dredged material through these 
communities is difficult to predict and depends, to a large extent, on the type of transport 
used.  Truck use is usually the least economic, but sometimes the only means of conveyance 
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available.  The land remediation alternative would probably be accompanied by one or more 
dredged material processing and rehandling facilities.  As this type of facility could be 
located in close proximity to the remediation site, it too could potentially be located near or 
among communities with disproportionately high numbers of low-income families or 
minorities.   
 
b. The siting and permitting of individual processing facilities would include an 
environmental review, with consideration of environmental justice.  Upland remediation sites 
are not selected in relation to socioeconomic factors, but are locations where there is a 
recognized need to control pollution.  The use of processed dredged material to remediate 
contaminated sites has substantial environmental benefits for both the local area and the 
Harbor in general.  Using the site design and operational controls described in Section 5.3.4 
can protect the surrounding areas during site remediation. 
 
c. Land remediation is expected to decrease the amount of contamination associated with 
abandoned mines and landfills.  Acid mine drainage is expected to decline at abandoned 
coalmines that are remediated with stabilized dredged material.  For landfills, the use of 
stabilized dredged material as a low permeability cap reduces the infiltration of rainwater 
into the historic fill thereby significantly reducing the leaching of contaminants from these 
facilities.  After abandoned lands are filled with dredged material, they will be covered with 
clean material that can be colonized by vegetation or used for development.  The reduction in 
contaminants leaching from these facilities, the increase in aesthetic value, and the 
restoration of these lands to beneficial use are outcomes that are expected to improve the 
adjacent areas.  To the extent that these areas are inhabited by low-income or minority 
families, this option would have a positive impact on public health and the local economy. 
 

5.5.3.2.3 Habitat Creation, Enhancement, and Restoration 
a. This option includes using dredged material in a variety of ways:  as fill for existing 
borrow pits or dead-end basins that exhibit degraded conditions; for upland habitat 
enhancement; for wetland/mudflat habitat creation or treatment; for oyster/clam habitat 
restoration; as landfill cover for creation of upland habitat; or to create wetlands for leachate 
infiltration.  It should be noted that contaminated material would not be used for habitat 
creation, enhancement, and restoration unless treated and/or capped, since the contaminants 
in the sediment could potentially degrade wildlife habitat and thus be counterproductive.  
Because ocean suitable material would be used for this option in most cases, environmental 
justice is not an issue because exposure to contaminants would not occur and thus there 
would not be a disparity in exposure to contaminants between different socioeconomic 
groups.  The use of processed dredged material for these options would need to utilize a 
secure cap to isolate contaminants. 
 
b. Some of the habitat creation, enhancement, and restoration applications would occur in 
open water areas and thus would not likely be associated with environmental justice issues.  
Examples of this are oyster and clam bed restoration and use of suitable dredged material to 
recontour existing borrow pits.  However, recontouring the pits in Jamaica Bay would take 
place near areas where incomes are relatively low. 
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c. Specific locations have been proposed for application of dredged material to aquatic sites 
that are near mainland areas.  For example, for the upland habitat enhancement application, 
sites that have been proposed in the Beneficial Use Report (USACE 2001a) include Hoffman 
Island, Swinburne Island, Prall’s Island, Shooter’s Island, and south Brother Island.  None of 
the areas are residential and thus would not have environmental justice issues associated with 
them.  Floyd Bennett Field, which is part of the Gateway National Recreation Area, is a 
potential upland site that is used by a variety of people, including visitors to the recreation 
area that could potentially be adversely affected if this area were used for dredged material 
disposal.  Information about the socioeconomic classes of individuals who visit this park on a 
regular basis is not currently available.  Therefore, environmental justice concerns would be 
difficult to evaluate with respect to this location.  Nevertheless, as discussed above, material 
unsuitable for the HARS is unlikely to be used for this type of habitat enhancement.  
Therefore, negative impacts to low-income or minority groups who may use this park on a 
regular basis would most likely be outweighed by the benefits of improving the aesthetic and 
ecological value of these lands. 
 
d. Three dead-end basins have been identified that could potentially benefit from being 
filled:  Newtown Creek, the Gowanus Canal, and Bowery Bay.  Four locations have been 
proposed for wetlands/mudflats habitat creation or treatment:  Jamaica Bay, the Arthur Kill, 
Newark Bay, and the Raritan River.  Norton Basin and Little Bay borrow pits are currently 
being evaluated for the potential to use HARS-suitable dredged material in their to 
restoration. These proposed locations are in areas that may contain a disproportionate number 
of low-income families and minorities.  As discussed previously, it is expected that only 
HARS suitable dredged material would be used for these applications initially.  Any use of 
non-HARS material would include capping with appropriate material that would block 
exposure routes to neighboring communities (there are no plans to use non-HARS material in 
Jamaica Bay pit restoration).  Furthermore, since these applications are in aquatic 
environments, they would not require ground transportation of dredged material and thus 
would not impact communities through which dredged material would otherwise be 
transported.  Any minor negative impacts to low-income or minority communities that are 
near sites where dredged material will be used to create or restore habitat are outweighed by 
the benefits of improving the aesthetic and ecological value of these areas.  In addition, this 
habitat enhancement would reduce the fish and shellfish exposure to contaminants so that 
subsistence fishing would represent a lower risk to the health of persons living and fishing in 
these areas. 
 
e. No specific locations have been proposed for the creation of wetlands to filter leachate, 
although it is possible that this option could be established in areas with a disproportionately 
high number of low-income or minority communities.  However, because non-HARS 
material is not likely to be used for these applications, or if used will be covered by 
appropriate cap material, minimal to no impacts to minority or low-income populations 
would be expected. 
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5.5.3.3 DECONTAMINATION 
a. A variety of decontamination technologies have been proposed that treat contaminants in 
dredged material using chemical, thermal, biological and/or physical methods.  These 
technologies include both low- and high-end processes.  The low-end processes typically 
include solidification/stabilization, and manufactured topsoil production that binds 
contaminants rather than removing them from the dredged material.  High-end processes 
include solvent extraction, sediment washing, and thermal processing. 
 
b. An environmental justice issue could arise if a decontamination facility were located in 
an industrial zoned area dominated by minorities or low-income populations.  Analysis of 
specific environmental justice issues associated with such an issue would be undertaken in 
the next tier of the NEPA process.  In general, communities surrounding such a facility could 
potentially be exposed to contaminated sediment that is lost during transport or loading/off-
loading of dredged material.  In addition, ground transportation may be required to haul 
dredged material and other supplies and processing chemicals to the facility and clean 
materials and waste products from the facility.  Trucking routes could potentially go through 
low-income or minority communities that might be adversely impacted by truck noise, 
emissions, and traffic volume, as well as potential spills.  Careful material handling and 
control would be necessary to ensure that disproportionate adverse impacts from 
contaminants or air-borne emissions would not occur to these populations. 
 
c. Another issue associated with decontamination is the waste product that would be 
generated as a result.  In some cases, especially for the high-end processes such as sediment 
washing and solvent extraction, a highly concentrated toxic byproduct is expected.  This 
byproduct will require disposal at a facility that could also potentially be located in a 
minority or low-income community.  Furthermore, the trucking routes to transport the 
byproduct from the decontamination facility to a disposal facility could potentially be 
through minority or low-income communities, resulting in potential adverse impacts to these 
communities similar to those mentioned above.  All of these considerations indicate that 
environmental justice is an issue of concern with regard to the decontamination strategy and 
thus should be analyzed in more detail when specific sites are considered for each of these 
technologies. 
 

5.5.3.4 CONFINED AQUATIC DISPOSAL (CAD) 
a. This strategy is not likely to be associated with environmental justice issues.  Due to the 
location of this type of facility in open water, it is not expected to be associated with or 
adjacent to areas of human habitation.   This strategy also would not require ground 
transportation of dredged material and thus would not impact communities through which 
dredged material would otherwise be transported.  The confinement of existing sediments 
that contain contaminants would have a net positive impact on aquatic resources by lowering 
the exposure of fish and crabs to contaminants, which could ultimately be consumed by 
humans.  Further analysis in the next tier of NEPA documentation should be conducted to 
evaluate the benefits and adverse effects of CADs. 
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5.5.3.5 CONFINED DISPOSAL FACILITIES (CDFS) 
 
5.5.3.5.1 Island CDF 

a. Since an island CDF would be located in an open water environment, it is not expected to 
be associated with environmental justice issues since it would not be located in areas of 
human habitation. 
 

5.5.3.5.2 Upland CDF 
a. No new specific sites are currently under consideration for the upland CDF option, so 
discussion of specific environmental justice issues associated with this option is not 
addressed in this document.  However, if an upland CDF were sited in or near a community 
with a disproportionately high number of low-income families or minorities, these groups 
may be adversely impacted by a decrease in land values, as well as the potential to be 
exposed to contamination in the sediments being placed.  The probability of significant 
volumes of dredged material being lost during off-loading would be low where controlled 
management and operation of a CDF would minimize such losses.  An upland CDF may also 
require ground transportation of dredged material to the facility.  Such transportation could 
potentially be through low-income or minority communities that might be adversely 
impacted by truck noise, air emissions, and traffic volume, as well as potential spills. 
 

5.5.3.5.3 Nearshore CDF 
a. Several potential sites for construction of a nearshore CDF have been identified 
throughout the NY/NJ Harbor.  These include Long Slip Canal, Hoboken, NJ, River 
Terminals, Kearny, NJ, and South Brooklyn Piers, Brooklyn, NY.  These and many other 
near-shore environments located in the Harbor are often in industrial/commercial areas that 
are located in or near low-income or minority-dominated communities.  If a near-shore CDF 
were situated in or near such a community, low-income families or minorities may be 
adversely impacted by this option, although the likelihood of this is low.  Land values would 
likely change depending on the current condition of the site (prior to construction of the 
facility) and especially the planned end use of the facility.  Improved land values are more 
likely because formerly degraded areas would be generally improved through the use of this 
option.  These communities may be exposed to contaminants in the sediment due to losses of 
sediment during off-loading operations.  Fish that are exposed to sediment can also 
accumulate contaminants and thus expose humans consuming contaminated fish.  The 
confinement of contaminated sediments would also reduce aquatic life exposure and the 
potential transfer to humans if fish and crabs are consumed.  Effects would need to be 
evaluated during the next tier of NEPA review, particularly the balancing of contaminant loss 
during operation with the confinement of contaminants and an overall beneficial impact of 
cleaner harbor sediments.   
 

5.5.3.6 NO-ACTION 
a. The selection of the No-Action Alternative would likely result in the Harbor continuing 
to be dredged, but the dredged material would not be handled according to an established 
management plan.  Such an uncoordinated effort could result in the use of dredged material 
disposal alternatives for which environmental justice issues were not considered.  Prediction 
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of whether low-income or minority communities would be disproportionately and adversely 
affected by the No-Action Alternative is problematic.  However, since fewer controls would 
be placed on the use of disposal alternatives that would adversely impact low-income and 
minority communities, it is very possible that the No-Action Alternative could potentially 
have negative impacts on low-income and minority communities. 
 

5.6 CUMULATIVE IMPACTS OF ALTERNATIVE PLANS 
 
a. The impacts of the various dredged material management options types were discussed in 
Section 5.3.  No single option type will be able to meet all the needs of the Port.  In addition, 
many uncertainties exist with regard to actual dredging needs, the future quality of sediment 
from different parts of the Harbor, and the cost effectiveness of a number of newer management 
options.  The challenge is then how best to combine the various options to meet the short and 
long-term needs of the Port, while balancing the economic and environmental advantages and 
disadvantages associated with each option type.  The traditional approach would be to select an 
alternative based on proven solutions and lowest cost.  However, this traditional approach would 
not sufficiently consider the environmental benefits associated with the options and thus would 
not meet the dual goals of the DMMP.  In addition, the plan must be flexible enough to adapt to 
changes in the future.  The time frame agreed upon by stakeholders for this DMMP is 60 years.  
This allows significant time for the development and demonstration of evolving technologies that 
are not currently feasible, but could be considered in the future. 
 
b. Four alternatives are considered for the comprehensive DMMP:  1) the No-Action 
Alternative, 2) the Recommended Plan, 3) the Environmentally Preferred Alternative, and 4) the 
Base Plan (Economically Preferred Alternative).  Each of these alternatives is described below, 
together with their associated cumulative impacts.  With the exception of the No-Action plan, the 
alternatives are combinations of options that together would produce the desired outcome.  Thus, 
the impacts of each alternative are the sum of the impacts of the option types that are included 
with that alternative and any cumulative effects that accrue from combining the option types.  
For the three alternatives other than No-Action, the impacts associated with the options 
combined to form each alternative were described previously for each option type (Section 5.3).  
The cumulative impacts for each alternative are summarized here to provide a comparison of the 
impacts of the four alternatives under consideration. 
 
5.6.1 NO-ACTION ALTERNATIVE 
 

a. The No-Action Alternative is defined as a lack of a comprehensive plan for dredged 
material management in the Harbor.  The lack of a plan would leave in place the current 
process in which dredging and disposal takes place on a project-by-project basis with the 
USACE and states reviewing projects or permit applications for consistency with existing 
environmental regulations.  Each project sponsor (including Federal agencies) presents a plan 
for dredging and disposal based on the most economical disposal option available that meets 
environmental requirements.  Existing options (HARS for ocean suitable material; land 
remediation for non-HARS material) provide limited alternatives for dredged material and no 
long-term options are under consideration to replace existing options when their placement 
capacities are exhausted.  While other sites are on the horizon, they may not be developed if 
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there is uncertainty regarding the future of the Port for waterborne commerce.  This is 
especially true for some of the more costly but desirable beneficial use options. 
 
b. The DMMP, in addition to the coordinated planning it provides, is a statement that a 
commitment has been made by the stakeholders that the Harbor will be maintained as a 
competitive location for waterborne commerce, as well as a viable habitat for fish and 
wildlife, and as a recreational resource.  The lack of a DMMP (No-Action Alternative) will 
lead to increased uncertainty in the future management of dredged material.  In addition, 
planning for future navigation improvements is largely dependent upon the DMMP because 
the improvements will generate large volumes of dredged material for the placement sites.  
The lack of a DMMP could result in increasing costs for consumer goods, increased potential 
for environmental damage from accidents and spills, and delay in contaminated site cleanup 
with an associated loss of jobs and tax revenue because brownfields are not redeveloped into 
productive land uses.  There would also be a delay in estuary-wide restoration efforts because 
contaminants would remain as a limiting factor for site-specific habitat restoration.  Without 
navigation improvements there would still be a need for maintenance dredging for existing 
facilities.  In the long term, if, through lack of a DMMP, few or no navigation improvements 
were made, the result might be an increase in cost of waterborne commerce with an 
associated reduction in the need for dredging and disposal.  Waterborne commerce that 
remained in the Harbor would continue to use lightering to move cargo within the Harbor.   
 
c. A decline in the need for dredging and disposal would have both adverse and beneficial 
impacts on environmental resources.  The DMMP emphasizes the development of beneficial 
use options by viewing dredged material as a resource.  A decline in dredging would limit the 
availability of the resource and increase the cost of environmentally beneficial actions such 
as land remediation, landfill capping, and habitat creation, enhancement and restoration.  
This occurs because these actions require large volumes of specialized soils for capping and 
land cover, which are very costly compared to dredged material.  The beneficial effects of 
these option types are cumulative in that as more sites are remediated, enhanced, and 
restored, the combined effects represent far-reaching comprehensive improvements to the 
Harbor environment.  Thus, although dredging and disposal are generally regarded as 
activities with potential adverse impacts, in this case where dredged material is a resource for 
environmentally beneficial use, the lack of a DMMP would result in a reduced opportunity 
for beneficial impacts. 
 
d. The lack of a DMMP and the potential for a decline in dredging and disposal for 
navigation improvements would result in a reduction in the adverse effects associated with 
dredging.  However, waterborne commerce would remain at facilities that use existing 
channels, which would still require maintenance dredging. The environmental benefit from a 
decline in dredging would be difficult to estimate, because dredged channel areas recover 
their habitat value relatively quickly.  The habitat disturbance associated with deepening 
channels may be eliminated or reduced, but maintenance dredging would continue.  The 
beneficial effect of reduced disturbance due to dredging would likely be small.  In addition, 
any reduction in dredging would reduce the rate of removal of contaminated sediments, 
which would be managed in a coordinated way with a DMMP. 
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e. The lack of a DMMP and its implied lack of commitment to maintaining the Port could 
result in an adverse economic impact to the region served by the Harbor.  There could be 
negative impacts both direct and indirect on jobs associated with shipping.  In addition, a 
decline in shipping could result in an increase in the price of consumer goods that would no 
longer come directly through the local harbor, but rather would have to be transported to the 
region from other ports.  This could also result in increased truck traffic leading to increased 
impacts on roadway, air emissions, traffic congestion, and overall lack of coordinated Port 
and regional planning. 
 
f. The lack of a DMMP may also inhibit the development of long-term and innovative 
programs for dredged material management and those programs that are currently in a 
demonstration phase may not be advanced to full-scale facilities.  Dredging represents an 
opportunity for the removal of in-place contaminants, or the confinement of contaminants 
depending on the option type implemented over time.  Reduced dredging levels would reduce 
this benefit.  Decontamination techniques may provide an opportunity to remediate in-water 
sites (hot spots) that have very high levels of contaminants.  Removal and confinement in 
combination with sediment contaminant reduction should result in cleaner sediments that 
would have long-term cumulative beneficial impacts for aquatic life and human exposure to 
contaminants.  Again, while dredging is generally regarded as an activity having adverse 
impacts, when dredging of contaminated sediments occurs in the context of a comprehensive 
plan for dredged material management it can result in cumulative beneficial impacts.  The No 
Action Alternative would minimize the opportunity to implement option types that can 
provide cumulative benefits, thus No Action has adverse impacts on environmental 
resources. 

 
5.6.2 RECOMMENDED PLAN 
 

a. The recommended course of action was developed to meet the dual goals of the DMMP, 
which is to keep the Port open to meet the new generation of waterborne commerce (50-foot 
draft vessels) and to restore the environment of the estuary.  These goals would be 
accomplished by cleaning up existing and future sediments and finding beneficial use for 
dredged material, minimizing long-term adverse impacts, and producing positive benefits for 
the estuary as a whole.  The plan is broken down into two time periods, short term (2005–
2014) and long term (2015–2065).  The plan for the next 10 years takes into consideration all 
planned and existing deepening projects as well as the anticipated maintenance volumes of 
dredged material to keep the existing or improved channels/berthing areas open.  The 10-year 
plan relies exclusively on preferred options (see DMMP – Implementation Report, Table 2-1, 
for volumes of dredged material and duration of option use).  The selection process stressed 
beneficial use of dredged material, especially those with environmental restoration potential. 
 
b. The short-term plan uses environmentally acceptable disposal only options as a 
contingency.  The contingency options are confined aquatic disposal facilities at various 
locations.  While the contingency options will continue to be developed, they would only be 
implemented if a more beneficial use option is not available.  The options selected for the 
Recommended Plan in the short term are: 
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 HARS-Suitable Material 
 Ocean Remediation  

Habitat Creation, Enhancement and Restoration 
Land Remediation (untreated) 
Beach Nourishment 

 Rock Material 
 Fish Reefs, breakwaters, and shoreline protection 
 Non-HARS Material 

 Habitat Creation, Enhancement and Restoration 
 Land Remediation:  Landfills, Brownfield and Mine Remediation 
 Sediment Processing for Beneficial Use 
 Decontamination 

 
c. The long-term plan covers the Port’s needs for the 50 years following completion of the 
majority of the channel/deepening and other Port improvements.  It is primarily aimed at 
managing the maintenance-related dredged material.  This plan assumes that contaminant 
reduction programs will have been implemented, reducing the volume of non-HARS material 
produced from maintenance dredging.  Similar to the short-term plan, the long-term plan 
relies heavily on beneficial use such as land remediation, decontamination methods, and 
remediation of the HARS.   Implementation of contaminant and sediment reduction programs 
is anticipated to increase the percentage of dredged material suitable for HARS placement in 
the long-term.  However, it is also anticipated that the HARS will continue to be utilized 
throughout the long-term due to its potential high capacity. If HARS remediation continues 
to be successful, the concept may be considered for expansion to other degraded ocean sites.  
The options selected for the long-term plan are: 
 

 HARS-Suitable Material 
 Ocean Remediation 
 Habitat Creation, Enhancement, and Restoration 
 Land Remediation 
 Beach Nourishment 
 Non-HARS Material 

 Land Remediation:  Mine Remediation, Landfills, and Brownfields 
 Sediment Processing for Beneficial Use 
 Decontamination 
 Habitat Creation, Enhancement, and Restoration 

 
d. Mined land reclamation, has the potential to be implemented because evaluation of the 
initial phase of study confirmed that processed dredged material could achieve remediation 
objectives.  The beneficial use involving habitat restoration/creation would only be 
undertaken at sites that are permitted for the chosen activity (e.g., HARS, fishing reefs), or at 
sites where studies confirmed the presence of degraded habitats and the consensus of 
stakeholders and resource agencies supports habitat restoration. 
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e. Because the primary options of the recommended course of action rely exclusively on 
beneficial use options, the cumulative impacts of the recommended course-of-action are 
expected to be beneficial.  Remediation of the HARS is expected to isolate existing 
contaminants from the surrounding water column and restore or maintain healthy benthic 
habitat conditions.  After the site is restored to a productive benthic habitat, associated food 
web benefits are expected to occur, including the colonization of the area by fish and a 
decrease in contaminants accumulating in the food chain.  Similarly, the use of HARS-
suitable dredged material, to cap the Newark Bay CDF would also isolate contaminated 
material from the water column and return the facility footprint to productive benthic and fish 
habitat. 
 
f. Environmental benefits would also be attained from the creation, restoration, and 
enhancement of degraded habitats.  Filling and capping degraded pits is expected to improve 
water quality and restore the area to one that can support fish and other organisms.  Pit 
restoration would follow after confirmation of the degraded nature of the pits and a 
determination that the initial filling at the smaller pits shows it can be safely and effectively 
accomplished.  The creation of oyster and shellfish habitat would have a beneficial impact on 
these organisms, as well as potential socioeconomic benefits by increasing invertebrate and 
fish populations for recreational fisheries.  These beneficial impacts are cumulative in that as 
more sites are restored and enhanced, the overall environmental conditions in the Harbor for 
aquatic and upland wildlife are improved.  Another important socio-economic benefit of the 
Recommended Course of Action would occur as a result of redevelopment of abandoned 
industrial sites that would create jobs and increase tax revenues. 
 
g. The use of land and mine remediation/reclamation options is also expected to provide net 
benefits in that they confine and decrease the release of contaminants into the environment.  
This will result in a decrease in the volume of such contaminants that enter the food chain, as 
well as a decrease in exposure to these contaminants by humans.  In addition, remediated and 
reclaimed landfill and mine sites have the potential to be converted to viable wildlife habitat 
or other beneficial use (such as recreation or commercial uses) in the future.  These outcomes 
are expected to have cumulative ecological, human health, and socioeconomic benefits.  In 
the case of brownfields, the use of these sites for commercial developments may offset the 
adverse impacts of using existing undeveloped land. 
 
h. The use of suitable sandy dredged material for construction aggregate and beach 
nourishment is an existing practice.  Benefits from these types of uses are expected because 
the incorporation of these options in the DMMP would reduce the need to use materials 
mined from other parts of the Harbor, thus decreasing the adverse impacts associated with 
such mining.  The recommended course-of-action would restore degraded habitats from 
previous mining operations (borrow pits) with HARS and non-HARS material, and avoid the 
excavation of new ones. 
 
i. Decontamination technologies are options that have the potential for multiple effects, 
depending on the process employed.  Some of the potential effects are the same as those 
associated with other options, and some are unique to the processes employed to treat 
contaminated dredged material.  These facilities would be handling large volumes of 
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contaminated dredged material and process chemicals that would require transport and may 
require stockpiling.  The processing may produce air emissions, liquid effluents, and solid 
wastes.  All these potential sources of pollution can be controlled with conventional 
techniques that would minimize any adverse effects from these facilities.  In addition, these 
facilities would likely be sited in existing industrial areas or at brownfield sites.  Many 
environmental benefits are expected as a result of using sediment processing and 
decontamination.  After decontamination, the clean end product can be used in less restricted 
applications, such as the beneficial use applications discussed above.  Decontamination will 
convert dredged material into a marketable end product such as clean soil or blended cement 
that has socioeconomic benefits, and will help to defray the processing cost.  Where the 
potential adverse impacts associated with the decontamination and treatment options are 
minimized by the use of appropriate controls, any small residual adverse impacts would be 
outweighed by the benefits associated with the use of the end products.   
 
j. In the event that the beneficial use options do not meet disposal needs due to the 
uncertainties associated with planning, the recommended course-of-action includes a disposal 
only option as a contingency.  The preferred contingency option is confined aquatic disposal 
(CAD pits) sited in the same subarea of the Harbor from which the dredged material is 
produced.  However, flexibility in siting is needed because it may be desirable to place 
relatively clean material from Lower Bay into the Upper Bay.  This approach confines 
associated contaminants to an already contaminated location.  As discussed in Section 5.3.5, 
new CAD pits in areas such as Newark Bay or Upper Bay would cause temporary, localized 
adverse impacts to aquatic resources.  The existing NBCDF is operating as planned with no 
unexpected environmental problems.  No significant long-term impacts are anticipated from 
this facility.  These contingency options, however, also yield fewer long-term benefits than 
the preferred beneficial use options. 
 
k. The CAD pits preferred for contingency development are located in Upper Bay and 
would be developed on an as needed basis in discrete units that would be sited to minimize 
the temporary adverse impacts.  This approach fits with the flexibility of the DMMP in that 
the number of CAD pits would be limited to the number needed to meet a short-term shortfall 
in beneficial use disposal capacity.  Because the CAD pits have only temporary adverse 
impacts they do not diminish the cumulative beneficial impact of the recommended course-
of-action and they provide assurance that the economic goal (Port viability) of the DMMP 
will be met.  Because they provide a secure containment area for dredged material they help 
remove the contaminants from surface sediments and isolate them from the environment. 
 
l. The recommended course-of-action would achieve both the economic goal (maintain Port 
facilities) and the environmental goal (restore estuarine environments) of the DMMP.  The 
recommended course-of-action protects remaining significant upland and aquatic habitats, 
and provides opportunities to reduce contaminant levels, restore and enhance upland and 
aquatic habitats, while achieving the economic goal of the DMMP.  The plan has cumulative 
beneficial impacts in that both the regional economy and the estuarine environment would 
accrue benefits greater than the sum of the individual components of the plan. 
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5.6.3 ENVIRONMENTALLY PREFERRED ALTERNATIVE 
 

a. The environmentally preferred alternative is based solely on environmental benefits to 
the estuary, irrespective of cost, proven reliability, or local support.  This alternative focuses 
solely on options such as beneficial use and habitat restoration and does not include any 
containment disposal options.  Compared to the recommended plan of action, this plan 
assumes that restoration options such as filling of degraded pits are feasible and relies on 
them more heavily in lieu of contingency disposal options, such as new CAD pits. Therefore, 
it is less costly than the recommended course of action. This alternative also maximizes the 
use of decontamination technologies.  However, this alternative is based on newly emerging 
methods of habitat improvement and thus the expected environmental benefits from these 
options, and the economic goal of the DMMP (port viability) may not be attained.  The 
options that together comprise the environmentally preferred alternative are as follows: 
 

 HARS Remediation 
 Contaminant Reduction 
 Decontamination 
 Remediation of hot spots 
 Land remediation (treated and untreated) 
 Construction uses 

 
 Creation/restoration of oyster, shellfish and bird habitat 
 Filling existing degraded pits and dead-end basins 

 
b. As discussed in Section 5.6.2 above, decontamination is associated with some potential 
adverse impacts, such as release of contaminants into the air and water, resulting in potential 
exposure of both wildlife and humans.  Pollution control technology would minimize these 
potential adverse effects, as would careful facility siting.  The benefits derived from the 
beneficial use of the materials obtained from decontamination processes are expected to 
outweigh the minimal adverse impacts associate with this option. 
 
c. Material dredged from off-channel hot spots would likely be managed through 
decontamination technologies.  The identification of potential hot spots for remediation and 
their effects on the recovery of the ecosystem has not been determined.  Therefore, the 
environmental impacts of this option would need further evaluation.  However, it is assumed 
that remediation of hot spots in the Port will effectively isolate highly contaminated areas 
from the water column and thus decrease or eliminate the exposure of aquatic organisms to 
contaminants.  This would have obvious beneficial impacts by decreasing the amount of 
contamination that enters food webs in the Harbor. 
 
d. As discussed in Section 5.3.3.4 above, land remediation of contaminated sites is expected 
to provide net benefits by reducing the release of contaminants into the environment.  In 
addition, remediated landfill sites have the potential to be converted to viable wildlife habitat 
or other beneficial use in the future.  These outcomes are expected to have ecological, human 
health, and socioeconomic benefits. 
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e. The use of suitable dredged material (sand and gravel) for construction aggregate has 
been a common practice in the Harbor for many years. 
 
f. Filling and capping degraded pits such as those in Jamaica Bay is expected to improve 
water quality and restore the areas to a level that can support fish and other organisms.  
Testing which confirmed these benefits would overcome much of the oppositions to this 
option and permit widespread use.  Additional ecological and socioeconomic benefits would 
be realized from the creation and restoration of oyster, shellfish and bird habitat. 
 
g. The environmentally preferred alternative would be expected to have cumulative 
environmental benefits greater than those expected from the recommended course-of-action 
assuming that all potential uses provide the expected benefits.  This is not surprising since the 
environmentally preferred alternative only considers those options that provided 
environmental benefits without consideration of cost.  However, the environmental benefits 
expected to be obtained from some of the uses incorporated in this alternative need further 
evaluation.  Therefore, some of the benefits derived from this alternative are less certain than 
those associated with the recommended course-of-action including the economic benefit 
related to maintaining and improving the Port.  Nonetheless, the environmentally preferred 
alternative would be expected to have the most environmental benefits of the four 
alternatives under consideration.  Since this approach avoids containment options it could be 
detrimental to orderly planning for Port maintenance and especially its improvement.  If 
some of the placement options are not feasible, too costly to implement or slow to come on 
line there could be substantial shortfalls and less deliberative planning to keep the Port 
viable. 

 
5.6.4 BASE PLAN (ECONOMICALLY PREFERRED ALTERNATIVE) 
 

a. The Base Plan (economically preferred alternative) identifies the least cost, 
environmentally acceptable plan as required by USACE Planning Guidance (USACE 2000).  
This alternative serves to determine what, if any, added costs would have to be incurred to 
implement an alternative approach, such as the recommended course-of-action or 
environmentally preferred plans identified above. 
 
b. The primary difference between this alternative and the recommended course-of-action is 
the reliance on new pits in Newark Bay and on further restoration of degraded pits in Jamaica 
Bay, which is an unproven restoration technique.  The options that constitute the 
economically preferred alternative are as follows: 
 

 Contaminant reduction 
 HARS remediation 
 Additional ocean remediation 
 Filling/restoration of existing degraded pits in Jamaica Bay 
 Construction aggregate 
 Capping of the Newark Bay CDF (NBCDF) 
 New CAD facilities in Upper Bay 
 Remediation of upland NJ sites 
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 Decontamination 
 Marsh creation 

 
c. The base plan’s reliance on restoring habitat at degraded pits in Jamaica Bay and new 
CAD pits in Newark Bay to provide significant disposal capacity diminishes the availability 
of dredged material for other beneficial use applications and runs contrary to the DMMP 
recommendations to avoid use of existing pits as disposal options prior to testing and 
evaluation.  The potential impacts of CAD pits were addressed in Sections 5.3.5 with regard 
to contingency options.  The potential impact of new CAD pits could involve pits in shallow 
water (Newark Bay areas 2S and 2N, and east channel sites, and Constable Hook in Upper 
Bay) that would have greater potential impacts than pits in subchannel areas.  Shallow water 
pits would disturb previously undisturbed substrate (some shallow areas may have been 
disturbed in the past, but have not been disturbed recently) and extend the temporary impacts 
beyond the channels where regular maintenance dredging now occurs.  In addition, the 
shallows may contain higher contaminant levels due to long-term accumulation during the 
peak of effluent discharges into the watershed.  The channels, on the other hand, may be less 
contaminated because maintenance has removed the contaminated sediments on a regular 
basis.  Although much of the channel sediments from past dredging have been deposited at 
HARS, this area would be remediated as part of all alternatives. 
 
d. A reliance on new CAD pits in shallow and subchannel areas would increase the 
substrate area of the Harbor that would be disturbed at any one time and would extend the 
impacts over a greater period of time than if CAD pits were only a contingency option.  
Thus, while the adverse impact of an individual new CAD pits is temporary and localized, 
there would be a long-term adverse impact in that more pits would likely be in operation over 
a longer period of time under the base plan.  Eventually the footprints of the new CAD pits 
would recover to usable habitat for benthos and fish, although more area of the bay bottom is 
likely to be impacted at any given time. 
 
e. The base plan increases the area of Harbor substrate that would be disturbed and 
increases the dispersal of existing contaminants compared to the other alternatives.  
Although, with precautions, these impacts could be environmentally acceptable, they occur at 
the expense of some of the environmental benefits of the recommended course-of-action.  
The Implementation Report addresses the costs associated with the alternatives, but the value 
of the environmental benefits of the alternatives is difficult to quantify.  It is important in 
comparing alternatives to recognize that the effects of the base plan includes both temporary 
adverse impacts, as well as diminished environmental benefits. 

 
5.7 MITIGATION 
 
a. A consideration of the need for mitigation is a required part of an environmental impact 
statement.  With regard to this planning function, mitigation can be addressed only in general 
terms because the details of most plan components have not been developed at this time.  For 
those plan components that exist, mitigation was addressed as part of the permitting process of 
those facilities.  For example, the Bayonne and Seaboard land remediation sites were required to 
mitigate for small wetland losses even though these sites will have significant beneficial impacts 



FINAL Programmatic Environmental Impact Statement IMPACT ASSESSMENT 
 

 

 

Dredged Material Management Plan for the Port of New York and New Jersey  5-64 

through remediation of contaminated upland areas.  All components of the DMMP that are not 
currently the subject of permit applications, would be evaluated for the need for mitigation if 
they are implemented after finalization of the DMMP.  These mitigation plans, as needed, would 
be part of the second tier of NEPA review for specific sites and techniques.   Generally, the 
options identified for the various alternatives seek to minimize adverse impacts; thus the need for 
mitigation, if any, is not expected to be great. 
 
b. The DMMP includes many options that represent mitigation of past adverse impacts that 
were not mitigated at the time they occurred.  Filling degraded pits, landfill closure, land and 
mine remediation and habitat creation, enhancement and restoration are needed to address 
existing environmental problems.  Minor adverse impacts could be associated with these options, 
but would not require mitigation.  Other minor impacts not requiring mitigation could include 
dredging of access channels for filling degraded pits, construction activities associated with 
sediment processing and decontamination facilities, and the need to apply BMPs to CAD 
facilities. 
 
c. The need for large-scale mitigation action has been avoided by the rejection of options 
that could have significant adverse impacts.  Ocean and bay island CDFs, and extensive 
nearshore fills are no longer being considered because of the permanent loss of aquatic habitat 
associated with these options, among other concerns.  Because of the magnitude of the impacts 
associated with these options, in-kind mitigation could not be sufficient to meet the requirements 
of federal agencies.  In addition, because of the extensive shoreline development in the study 
area and the high value of shoreline property, it is unlikely that enough off-site mitigation area 
could be found for these options, making their use even less tenable given the environmental 
improvement goal of the DMMP. 
 
5.8 LIST OF PREPARERS 
 
a. The preparers of the PEIS are listed in Table 5-4. 
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6.0 PUBLIC INVOLVEMENT 
 
6.1 COOPERATING AGENCIES 
 
a. The following agencies have agreed to cooperate with the NYD in the preparation and 
review of this EIS in accordance with NEPA guidelines: USEPA, USFWS, NMFS, NYSDEC, 
NYSDOS, NJDEP, NJDOT/OMR, and the PANY/NJ.  As cooperating agencies they have 
provided technical input and reviewed the document with regard to their areas of expertise and 
jurisdiction. 
 
b. The DMMIWG was formed to bring together the various dredging working groups that 
are part of the HEP.  The DMMIWG is composed of representatives from Federal resource 
agencies, the States, the PANY/NJ, Port users, and environmental organizations including the 
Environmental Defense Fund, Clean Ocean Action and the Bay Keeper.  This format provides 
the opportunity for this diverse group of stakeholders to have input in HEP’s CCMP for the 
Harbor and NY Bight Apex.  The DMMIWG is a formal operating group under HEP.  The 
CMMP has been signed by all major agencies that are responsible for the Port of NY and its 
environment.  The DMMIWG has also served as a cooperating entity providing review input to 
the DMMP as well as other technical reports related to dredged material management. 
 
c. The RDT, composed of representatives from the PANY/NJ, NYD, the States, 
NJDOT/OMR, and USEPA, meets monthly to discuss the future of the Port, its needs, and 
dredged material placement and management options for the long term.  Future updates to the 
DMMP will be coordinated by the RDT.  Additionally, other meetings were held with working 
groups assembled by the borough presidents of Brooklyn and Staten Island. 
 
6.2 SCOPING 
 
a. With the participation of other agencies and the interested parties, public scoping is 
performed in order to determine significant issues to be analyzed in depth in a PEIS.  Scoping 
generally follows publication of a Notice of Intent to prepare a PEIS in the Federal Register.  In 
this case, agencies and the public were provided a draft outline of the proposed scope of the PEIS 
for comment, and the Notice of Intent was published in the Federal Register on February 27, 
1998 and mailed to all stake-holders and interested parties. 
 
6.2.1 SCOPING PROCESS AND MEETINGS 
 

a. Meetings were held to inform the public and other agencies of the content of the DMMP, 
including a description of the proposed Federal action, areas of concern, and potential 
consequences of the action(s) that would be addressed in the PEIS.  Several public meetings 
were held before the NEPA meeting described below.  These meetings took the form of 
poster sessions with extensive opportunity to speak with USACE representatives on a variety 
of topics in an informal setting.  These meetings were held to discuss the various options and 
the additional overall planning process identified in the Interim Report (USACE 1996a).  
Scoping meetings that included posters on the scope of the PEIS, verbal overviews of the 
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DMMP process, alternatives, and taped question/answer periods for the public were held 
early in 1998 (between February and April) after release of the Progress Report, and after 
publication of the NOI to prepare the PEIS in the Federal Register (including a copy of the 
proposed PEIS Scope). 
 
b. As part of the continuing public involvement under NEPA, an additional four public 
meetings were held in November 1999 to receive comments on the draft PEIS and the 
DMMP.  Stenographers recorded the comments at the meetings.  Written comments and 
comments made verbally at meetings were taken into account in the promulgation of the final 
PEIS.  Written comments and the NYD responses are contained in the PIA that accompanies 
this volume. 

 
6.2.2 DOCUMENTS 
 

a. Two reports were circulated prior to the public meetings:  the Interim Report (USACE 
1996a), which laid out the DMMP process and alternatives to be considered, and the Progress 
Report (USACE 1997), which reported the study status of each alternative.  Written 
comments on these reports were considered, along with oral comments from meetings held 
on the revised PEIS scope.  Notices of Availability concerning the NEPA meetings were sent 
to an extensive mailing list that included all past commenters and meeting attendees.  
Comments from the public and governmental agencies have been incorporated in the DMMP 
and PEIS where appropriate. 
 

6.3 PUBLIC CONCERNS 
 
a. Results from the meetings following the Interim Report and the EIS scoping meetings 
show that there is a high level of public concern about the dredged material composition (i.e., 
contaminants), and those areas where the material will be placed, as well as the methods used for 
placement.  These views were expressed to NYD personnel at the poster sessions and in writing 
after the 1996 - 1997 meetings, and again at the meetings held in 1998 that included oral and 
written statements.  The statements included those of elected officials, most of whom supported 
the need to keep the Port of NY/NJ as a viable major destination for shipping.  They also 
reflected the concerns of their constituency regarding the issues surrounding siting, various 
potential management options, and their impact on environmental and human health. 
 
b. There was a public misperception regarding the nature of dredged material.  Dredged 
material was often incorrectly characterized as “toxic sludge”.  Dredged material that fails to 
pass current tests for ocean placement due to toxicity or bioaccumulation in marine organisms in 
most cases would not be characterized as hazardous waste under standard testing for hazardous 
substances.  Such material is not an immediate threat to human health. 
 
c. Listed below are the major themes of the comments that have been considered in the 
preparation of this programmatic EIS: 
 

 What steps would be needed to site a dredged material island CDF in the ocean and 
what is the status of the dredged material placed there (i.e., should an ocean island 
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CDF be constructed, would dredged material used to fill the facility be considered 
ocean disposal)? 

 What are the benefits from capping sub-channel CAD pits?  
 What kind of mitigation would be needed/appropriate for aquatic alternatives, 

including the 'out of kind' mitigation that might be necessary, especially an island 
CDF? 

 Can groundwater contaminants be released by moving through the filled CAD pit? 
 The dredged material placed into CAD pits will consolidate with time.  Will 

contaminants be released into the water column along with the pore water that is 
expelled from the sediment? 

 What is the potential for contaminants to be carried from a CAD pit into aquifers? 
 What is the potential for contaminants to be carried from a CAD pit into overlying 

waters? 
 How can contaminants in fine-grained dredged material be prevented from being lost 

during disposal, especially into pits, and spreading to other areas that are less 
contaminated? 

 How can habitat values of an existing pit be demonstrated to be degraded enough to 
justify filling it? 

 How will a cap survive storms and still retain and isolate sediments and 
contaminants? 

 
d. A variety of statements were made at the various public meetings ranging from 
condemnation to strong support.  A sample of the more representative views in no particular 
order of preference or priority are presented below: 
 

 I prefer the disposal of dredged material at an upland site. 
 An island CDF in the Apex could be used as a station for ship pilots. 
 The Port must be kept open. 
 I don't want NJ's dredged material dumped in NY State waters. 
 I don't want NY's dredged material dumped in NJ State waters. 
 Why move the stuff around and contaminate new areas? 
 I don't believe that covering borrow pits with clean sand will work because wave-

action associated with storms will eventually destroy the cap, releasing contaminants.  
 I am concerned about currents and storms releasing contaminated material from the 

pits and about erosion caused by/to CAD pits. 
 Toxic materials should not be dumped into our waterways. 
 You will kill the fishing if you put this stuff in our waterways. 
 The waters are becoming cleaner; the dredging will cause harm. 
 Filling pits will destroy the good fishing there. 
 The costs displayed on the poster boards options seem too low. 

 
e. One of the major themes of the public’s comments was that the material should be kept at 
or near the place of origin (e.g., Newark Bay material should be kept there).  Another concern 
was that the Lower Bay complex (e.g., Lower Bay, Raritan Bay) should not be used for the 
placement of dredged material, especially in an island CDF or existing pit, because those using 
the complex have noticed a return of fish and shellfish species.  These individuals were also 
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concerned with a loss of habitat associated with an island.  This was a special concern of the 
citizens of Staten Island and the NJ communities along the shoreline of Raritan Bay. 
 
f. General support was expressed for decontamination/treatment technologies, land 
remediation, and pollution prevention as the best options for the management of dredged 
material.  The public recognized the need to reduce contaminant levels in sediment in the future.  
Comments were directed primarily at the potential management options and to the PEIS Scope. 
 
6.4 COORDINATION OF THIS PROGRAMMATIC ENVIRONMENTAL IMPACT 

STATEMENT 
 
a. The following elected officials and organizations were contacted by NYD during the 
public involvement program. 
 
6.4.1 FEDERAL ELECTED OFFICIALS AND AGENCIES 
 

a. United States Coast Guard 
b. United States Department of Commerce 
c. National Oceanographic and Atmospheric Administration 
d. National Marine Fisheries Service 
e. National Ocean Survey 
f. United States Department of Interior 
g. Fish and Wildlife Service 
h. Mineral Management Service 
i. National Park Service 
j. United States Department of Transportation 
k. United States Environmental Protection Agency 

 
6.4.1.1 NEW YORK STATE REPRESENTATIVES 

a. U.S. Senator Hillary Clinton 
b. U.S. Senator Charles Schumer 
c. Congressman Gary L. Ackerman 
d. Congressman Joseph Crowley 
e. Congressman Eliot L. Engel 
f. Congressman Vito Fossella 
g. Congressman Benjamin A. Gilman 
h. Congresswoman Sue W. Kelly 
i. Congressman Peter T. King 
j. Congresswoman Nita M. Lowey 
k. Congresswoman Carolyn B. Maloney 
l. Congresswoman Carolyn McCarthy 
m. Congressman Gregory W. Meeks 
n. Congressman Jerrold Nadler 
o. Congressman Major R. Owens 
p. Congressman Charles B. Rangel 
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q. Congressman Jose E. Serrano 
r. Congressman Edolphus Towns 
s. Congressman Nydia M. Velazquez 
t. Congressman Anthony D. Weiner 

 
6.4.1.2 NEW JERSEY STATE REPRESENTATIVES 

a. U.S. Senator Jon Corzine 
b. U.S. Senator Frank Lautenberg 
c. Senator Robert Toracelli 
d. Congressman Mike Ferguson  
e. Congressman Rush D. Holt 
f. Congressman Robert Menendez 
g. Congressman Frank Pallone 
h. Congressman Bill Pascrell 
i. Congressman Donald M. Payne 
j. Congressman Steven R. Rothman 
k. Congressman Christopher H. Smith 

 
6.4.2 NEW YORK STATE ELECTED OFFICIALS AND AGENCIES 
 

a. Governor George E. Pataki 
b. Secretary of State 
c. Commissioner of NY Department of Environmental Conservation 
d. Executive Director, Empire State Development Corporation 

 
6.4.3 NEW JERSEY STATE ELECTED OFFICIALS AND AGENCIES 
 

a. Acting Governor Richard Codey 
b. Governor Elect Jon Corzine 
c. Commissioner of NJ Department of Environmental Protection 
d. Department of Transportation Office of NJ Maritime Resources (NJDOT/OMR) 

 
6.4.4 BI-STATE AND OTHER STATE AGENCIES AND ORGANIZATIONS 
 

a. Port Authority of NY and NJ 
b. Bi-State Clean Ocean and Shore Trust 
c. Pennsylvania Department of Environmental Protection 

 
6.4.5 COUNTY AND NEW YORK CITY ELECTED OFFICIALS AND AGENCIES 
 

a. Monmouth County Executive 
b. Middlesex County Executive 
c. Union County Executive 
d. Essex County Executive 
e. Hudson County Executive 
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f. NY City Department of Environmental Protection 
g. Borough President of Staten Island (Richmond) 
h. Borough President of Brooklyn (Kings) 

 
6.4.6 ENVIRONMENTAL GROUPS, PRIVATE ORGANIZATIONS, GENERAL 

PUBLIC 
 

a. American Littoral Society 
b. NY/NJ Bay Keeper 
c. Clean Ocean Action 
d. DMMIWG 
e. Concerned Individuals 

 
Previous reports and the PEIS were mailed to anyone who provided written comments in the 
past, or specifically requested copies of the PEIS.  The Notice of Availability letter was also 
mailed to all attendees at prior meetings (Leonardo, Newark, Manhattan, Brooklyn, 
Middletown). 

 
6.5 COMMENTS ON THE DRAFT PROGRAMMATIC ENVIRONMENTAL IMPACT 

STATEMENT 
 
a. The availability of the DPEIS was announced in a Public Notice dated September 10, 
1999, at which time written comments were requested.  On October 12, 1999, a Notice of Public 
Meetings was sent to all recipients of the DPEIS and at the same time the comment period was 
extended to December 3, 1999.  The public meetings were distributed around the harbor and 
scheduled for evenings to provide an opportunity for interested elected officials and individuals 
to comment on the DPEIS.  The public meetings were held in November 1999.  The public 
meetings included a poster session that summarized the recommendations of the DMMP, and 
forms were provided to meeting attendees to encourage written comments. 
 
b. The written comments and the transcripts of the public meetings were reviewed by the 
NYD and used to revise the Draft DMMP – PEIS, Implementation Report, and the Technical 
Appendix, for the Final PEIS.  All written comments received a response in the PIA, which 
accompanies this volume.  Where comments were the same or similar a response was given once 
and subsequent comments referred to the first response.  The following subsections provide a 
brief summary of the comment/response process and a discussion of the future of the DMMP. 
 
c. The written comments were grouped into the following categories:  Federal elected 
officials, state elected officials, resources agencies, municipal jurisdictions, organizations, 
environmental protection groups and a citizen category that also included some individuals 
commenting on behalf of a local organization.  The written comments received are listed in 
Table 6-1.  The comment letters were received via regular mail, by fax, and by e-mail.  The 
comment letters are contained in the PIA with an assigned designation number.  The District 
responses follow each comment letter, where appropriate.  The responses are keyed to lettered 
paragraphs in the margin of the comment letters.  In the case of Clean Ocean Action (COA), a 
marked-up copy of the DPEIS was submitted in addition to a comment letter.  The responses to 
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COA include both responses to the comment letter and responses to the major comments in the 
draft PEIS markup. 
 
d. The written comments on the DPEIS, Implementation Report, and Technical Appendix 
ranged from detailed technical comments to statements regarding an individual’s position on the 
overall plan or selected aspects of the plan.  It was clear from these letters and the public 
meetings that important aspects of the DMMP were not well understood by many individuals.  
The revisions to the PEIS based on all comments received should help the general public better 
understand the DMMP. 
 
e. The transcripts of the public meetings are available for review at the District office at 26 
Federal Plaza.  The individuals who spoke at the public meeting are listed in Tables 6-2 and 6-3.  
There were no speakers at the meeting held in Newark, NJ, on November 17, 1999.  A number of 
elected officials and individuals who provided written comments also spoke at the public 
meetings.  Generally, the speakers spoke in favor of or in opposition to the DMMP or selected 
aspects of the plan.  The public meetings did not provide significant technical comments 
requiring a revision to the DMMP.  The written comments attached to the Final PEIS provide a 
good representation of the position of the elected officials and citizens who spoke at the public 
meetings. 
 
6.6 PERIODIC UPDATES OF THE DMMP 
 
a. As discussed in the Implementation Report, the DMMP is a working document that 
provides a long-term plan for dredged material management.  The need for dredging and the 
technology for dredged material management will change over time, which will require 
adjustments to the plan.  In addition, the testing criteria for sediments may become more 
stringent in the near future. Sediment and pollutant source and control programs are expected to 
significantly reduce the quantity of contaminants entering water bodies that discharge into the 
Harbor. 
 
b. The NYD will prepare periodic updates of the DMMP – Implementation Report to 
address these changing conditions.  The RDT will coordinate these future updates.  Updates will 
be made available to the public for review and comment. 
 
c. The implementation of the Recommended Plan will entail permitting of site-specific 
management options.  Required permitting will follow NEPA requirements for public 
involvement in the scoping of studies and the review of the draft NEPA document for each 
project.  The NYD has developed an extensive list of elected officials and concerned citizens 
who have shown an interest in dredging and dredged material management.  It is the NYD’s 
intent to keep the public involved in the continued management of dredging in the Harbor. 
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United States Fish and Wildlife Service 
 

Fish and Wildlife Coordination Act 
Section 2(b) Report 
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APPENDIX B 
 

Coastal Zone Management Report1  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 These reports (CZM-NY, CZM-NJ) are not a consistency determination.  They were prepared to 
show that the need for a consistency determination under the provisions of the Coastal Zone 
Management Act was recognized in the preparation of the DMMP.  Consistency determinations 
can be developed only as part of a permitting process for a specific project derived from the 
DMMP planning process. 
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Cultural Resources Correspondence  
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APPENDIX D 

 
Public Involvement 

 
Written Comments on the Draft PEIS 

And District Responses 
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