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Chapter 5.6: Ecology 

A. INTRODUCTION 
This chapter assesses the potential for the proposed project to impact the ecological resources 
within the study area. These resources include: water quality; flooding and floodplains; open 
water and wetlands; ecologically sensitive areas; vegetative, fish and wildlife communities; and 
threatened and endangered species. It begins with a discussion of the regulatory context for these 
resources and the methodology used to perform the impact assessment. This is followed by a 
discussion of the existing conditions for each resource area and the impact assessment. The 
assessment includes a discussion of the measures that would be used to avoid, minimize, or 
mitigate any potential adverse effects.  

B. REGULATORY CONTEXT AND METHODOLOGY 
Many activities associated with the project would require compliance with federal and state 
legislation and/or regulatory programs that are intended to protect and regulate the ecological 
resources described above. The applicable federal and New Jersey state laws and regulatory 
programs are described below.  

FEDERAL 

EXECUTIVE ORDER 11990 

In accordance with Executive Order 11990, “Protection of Wetlands,” and  
USDOT Order 5660.1a, “Preservation of the Nation’s Wetlands,” federal agencies must avoid 
undertaking or providing assistance for new construction in wetlands unless there is no practical 
alternative to such construction and the proposed action includes all practicable measures to 
minimize harm to the wetland. 

CLEAN WATER ACT (33 USC §§ 1251 TO 1387) 

The objective of the Clean Water Act, also known as the Federal Water Pollution Control Act, is 
to restore and maintain the chemical, physical, and biological integrity of waters of the United 
States. Waters of the United States include streams, rivers, wetlands, mudflats, and sandflats that 
meet the specified requirements defined in 33 C.F.R. 328.3. The Clean Water Act regulates point 
sources of water pollution (such as discharges of municipal sewage and industrial wastewater 
and discharges of dredged or fill material into navigable waters and other waters of the United 
States) and non-point source pollution (such as runoff from streets, agricultural fields, 
construction sites, and mining). 

Under Section 401 of the Act, any applicant for a federal permit or license for an activity that 
may result in a discharge to navigable waters must provide to the federal agency issuing a permit 
a certificate (either from the state where the discharge would occur or from an interstate water 
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pollution control agency) that the discharge would comply with Sections 301, 302, 303, 306, 
307, and 316 (b) of the Clean Water Act. 

Section 404 of the Act requires authorization from the Secretary of the Army, acting through the 
U.S. Army Corps of Engineers (ACOE), for the discharge of dredged or fill material into waters of 
the United States. Activities authorized under Section 404 must comply with Section 401 of the Act. 

RIVERS AND HARBORS ACT OF 1899 

Section 10 of the Rivers and Harbors Act of 1899 requires authorization from the Secretary of 
the Army acting through ACOE for: the construction of any structure in or over any navigable 
waters of the United States; the excavation from or deposition of material in these waters; or any 
obstruction or alteration in these waters. The purpose of this Act is to protect navigation and 
navigable channels. Any structures placed in navigable waters—such as pilings, piers, or bridge 
abutments up to the mean-high-water line—are regulated pursuant to this Act. The ACOE must 
evaluate, in the public interest, the benefits of the proposed activity versus potential detriments. 

COASTAL ZONE MANAGEMENT ACT OF 1972 (16 USC §§ 1451 TO 1465) 

The Coastal Zone Management Act of 1972 established a voluntary participation program to 
encourage coastal states to manage development within the state’s designated coastal areas, 
reducing conflicts between coastal development and protection of resources within the coastal 
area. Federal permits issued in New Jersey must be accompanied by a Coastal Zone Consistency 
Determination that evaluates consistency with New Jersey’s federally approved coastal zone 
management program.  

MAGNUSON-STEVENS ACT (16 USC §§ 1801 TO 1883) 

Section 305(b)(2)-(4) of the Magnuson-Stevens Act outlines the process for the National Marine 
Fisheries Service (NMFS) and the Regional Fishery Management Councils (in this case, the 
Mid-Atlantic Fishery Management Council) to comment on activities proposed by federal 
agencies (issuing permits or funding projects) that may adversely impact areas designated as 
Essential Fish Habitat (EFH). EFH is defined as those waters and substrate necessary to fish for 
spawning, breeding, feeding, or growth to maturity (16 USC §1802[10]).  

Adverse impacts to EFH, as defined in 50 CFR 600.910(A), include any impact that reduces the 
quality and/or quantity of EFH. Adverse impacts may include: 

• Direct impacts such as physical disruption or the release of contaminants; 
• Indirect impacts such as the loss of prey or reduction in the fecundity (number of offspring 

produced) of a managed species; and 
• Site-specific or habitat-wide impacts that may include individual, cumulative, or synergetic 

consequences of a Federal action.  

ENDANGERED SPECIES ACT (ESA) OF 1973 (16 USC §§ 1531 TO 1544) 

The ESA recognizes that endangered species of wildlife and plants are of aesthetic, ecological, 
educational, historical, recreational, and scientific value to the nation and its people. The Act 
forbids any government agency, corporation, or citizen from taking (i.e., harming or killing) 
endangered animals without a permit. Once a species is listed as threatened or endangered, the 
ESA requires that “critical habitat” be designated for that species, including areas necessary for 
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the recovery of the species. Federal agencies are forbidden from authorizing, funding, or 
carrying out any action which “destroys or adversely modifies” critical habitat. 

FISH AND WILDLIFE (FWS) COORDINATION ACT (PL 85-624; 16 USC 661-667D) 

The FWS Coordination Act entrusts the Secretary of the Interior with providing assistance to, 
and cooperation with, federal, state and public or private agencies and organizations, to ensure 
that wildlife conservation receives equal consideration and coordination with other water-
resource development programs. These programs can include the control (such as a diversion), 
modification (such as channel deepening), or impoundment (dam) of a body of water. 

EXECUTIVE ORDER 11988 (FLOODPLAIN MANAGEMENT) 

Executive Order 11988 requires that federal agencies provide leadership and take action to 
reduce the risk of flood loss, to minimize the impact of floods on human safety, health and 
welfare, and to restore and preserve the natural and beneficial values served by floodplains.  

NEW JERSEY 

Most of the study area for the Portal Bridge Capacity Enhancement Project falls within the 
designated Hackensack Meadowlands District and is regulated by the New Jersey Meadowlands 
Commission (NJMC). Regulations issued by the New Jersey Department of Environmental 
Protection (NJDEP) also apply, as described below.  

NJDEP TIDELANDS ACT (N.J.S.A. 12:3-1) 

NJDEP’s tidal wetlands regulations apply anywhere tidal inundation occurs on a daily, monthly, 
or intermittent basis, or areas formerly flowed by tidal waters. To use these lands, permission 
must first be obtained from the State, in the form of a tidelands license, lease, or grant (i.e., a 
“tidelands conveyance”). The Act explicitly includes all activities within the Hackensack 
Meadowlands District as defined by N.J.S.A. 13:17-4. 

WATERFRONT DEVELOPMENT ACT (N.J.S.A. 12:5-3 AND N.J.A.C. 7:7 AND 7:7E) 

The Waterfront Development Act regulates all plans for the development of any waterfront upon 
any navigable water or stream of New Jersey by any person or municipality, in the nature of 
individual improvement or development or as a part of a general plan which involves the 
construction or alteration of a dock, wharf, pier, bulkhead, bridge, pipeline, cable, or any other 
similar or dissimilar waterfront development. 

FLOOD HAZARD AREA CONTROL ACT (N.J.S.A. 58:16A-50 ET SEQ. AND N.J.A.C. 7:13) 

NJDEP’s Coastal Management Program regulates waterfront development, coastal areas, tidelands 
(i.e., riparian rights), and stream floodplain encroachment. As part of the Stream Encroachment 
Program, New Jersey regulates construction in certain floodplains under the Flood Hazard Area 
Control Act, N.J.S.A. 58:16A-50 et seq., and N.J.A.C. 7:13. These floodplains include “delineated” 
and “non-delineated” floodplains. Delineated streams within floodplains are officially established 
and adopted by the State of New Jersey in accordance with N.J.S.A. 58:16A-52. All other 
floodplains and the watercourses that create them are referred to as non-delineated floodplains. 
Federal Emergency Management Agency (FEMA) maps are used to determine the boundaries of 
floodplains elevations in areas that are not delineated by the state. Construction in a floodplain 
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regulated under the Stream Encroachment Program may require a “major” or “minor” stream 
encroachment permit, depending upon the type and potential impacts of the proposed activity.  

In addition to the Stream Encroachment Program, NJDEP regulates coastal zone activities under 
N.J.S.A. 12:5, the Waterfront Development Act; N.J.A.C. 7:7, the New Jersey Coastal Permit 
Program Rules; and N.J.A.C. 7:7E, Coastal Zone Management (CZM) Rules. Proposed 
development in undeveloped flood hazard areas may be prohibited depending upon the distance 
to a navigable water body and whether the development is a water-dependent use. These 
regulations may apply to the proposed project. Certain activities (e.g., some pier and bulkhead 
reconstructions) are exempt from some of these regulations. 

On October 2, 2006, the NJDEP published new draft rules under the Flood Hazard Area (FHA) 
Control Act. In addition to changes to the FHA rules, the proposed rules also affect select CZM 
rules; the NJDEP repealed parts of the CZM rules and reissued them to be generally consistent 
with new FHA rules (N.J.A.C. 7:7E – 3.25).  

The proposed FHA rules regulate activities within New Jersey flood hazard areas, essentially 
defined as those areas adjacent to a water body that would be inundated by the 100-year flood 
(plus an additional amount of water to account for adjacent-area runoff in fluvial areas). 
Historically, these rules were confined to fluvial (i.e., non-tidal) rivers; however, the NJDEP 
proposes consolidating relevant portions of the FHA and CZM flood hazard rules. The NJDEP’s 
rationale is that all FHAs (excluding those areas abutting the Atlantic Ocean) are riparian 
regardless of whether they are tidally influenced, and as such deserve similar treatment in the 
regulations. This proposed consolidation is intended to simplify the application procedures and 
the Department’s subsequent review, reduce the number of permits required for projects on tidal 
rivers, and standardize the methods for delineating FHAs. 

The proposed FHA rules regulate the following activities to prevent conditions that could 
increase or exacerbate flood damages to property or the environment:  

• topographic alteration to a site, 
• clearing/cutting/removal of vegetation, 
• the creation of impervious surface, 
• the storage of unsecured materials, 
• the construction/reconstruction/enlargement of a structure, and/or 
• the conversion of a building to a residential/public building. 

Any of these activities that occur in a delineated or identified FHA will be subject to the 
provisions of this rule. Furthermore, the rule regulates these activities within the riparian zone, 
which includes both regulated waters and surrounding vegetation within a designated distance of 
the regulated water. As of the date of this EIS, these draft rules have not yet been promulgated.  

COASTAL WETLANDS ACT OF 1970 (N.J.S.A. 13:9A) 

The Wetlands Act of 1970 requires the NJDEP to regulate development in coastal wetlands. If a 
property is located near tidal waterway, coastal wetlands are likely to be present on the property. 
The regulated coastal wetlands are shown on maps prepared by the NJDEP. The coastal 
wetlands maps are used to determine jurisdiction. A coastal wetlands permit is required to 
excavate, dredge, fill, or place a structure on any coastal wetland shown on the maps. 
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OTHER APPLICABLE REGULATIONS, PERMITS, AND APPROVALS 

Other permits or approvals potentially required could include Soil Erosion and Sediment Control 
Plan Approval, NJDEP Stream Encroachment Permit, New Jersey Meadowlands Commission 
Permits, Zoning Certificate/Certificate of Occupancy, and a U.S. Coast Guard (USCG) Hazards 
to Navigation Assessment. 

METHODOLOGY 

This section describes the methods used to assess the potential impacts of construction and 
operation of the project alternatives. Assessments include analyses of potential impacts to water 
quality, floodplains/flooding, navigable waterways, jurisdictional wetlands and open waters, 
ecologically sensitive areas, vegetative, fish, and wildlife communities, and threatened and 
endangered (T&E) species.  

DATA SOURCES 

The data sources used in the analysis of ecological impacts are listed in Table 5.6-1. In addition 
to these data sources, field surveys were performed where feasible. 

Table 5.6-1
Data Sources

Data or Information Required Description 
Aerial Photography Digital Orthophotographs 
County Soil Surveys Soil unit codes and soil delineations 
Federal Emergency Management Agency 
(FEMA) Floodplain Mapping 

Floodplain areas present near the Portal Bridge were 
identified and mapped based on FEMA data 

NJDEP T&E Species Information NJDEP Natural Heritage Program’s Threatened and 
Endangered Species delineations 

NJDEP Wetland and Land Use/Land Cover 
GIS Maps 

Natural and disturbed wetland categories of tidal and 
freshwater wetlands and land use/land cover data 

NOAA Navigation Charts NOAA navigational charts were consulted to identify potential 
impacts to navigation  

NWI Mapping National Wetlands Inventory Mapping 
Overwater Staging Areas for Barges or 
Other Construction Equipment 

Estimates of over-water coverage area and duration to 
address shading and lost productivity impacts 

Project CAD Files Digital files of project alternatives alignments and footprints 
Sediment Quality Data and Analyses Review of available sediment data to assess potential water 

quality impacts owing to sediment resuspension 
ACOE Environmental Documentation Completed/Issued Jurisdictional Determinations, Clean Water 

Act Section 401 and Rivers and Harbors Act Section 10 
Permits, etc. 

FWS T&E Species Information Threatened and Endangered species delineations and 
documentation 

U.S. Geological Survey Topographic Maps 7.5 minute topographic maps 
 



Chapter 5.6: Ecology 

DRAFT 5.6-11 February 2008 

Table 5.6-2
Wetlands Identified Within Study Area, by Type

Primary Classification Size (Acres) 
Deciduous scrub/shrub wetlands 15 

Herbaceous wetlands 14 
Managed wetland in maintained lawn greenspace 2 

Phragmites-dominated coastal wetlands 212 
Phragmites-dominated interior wetlands 26 

Saline marsh (low marsh) 2 
Total 271 

Notes:  
1 “Wetland Complex” includes single wetland areas or multiple wetland areas observed within close 

proximity to one another. 
2 “Primary Classification” based on NJDEP 2002 Land Use Data, as presented in NJDEP iMap database. 
Source: NJDEP iMap database, 2007. 
 

spikegrass (Distichlis spicata), salt hay (Spartina patens), marsh elder (Iva frutescens), and 
groundselbush (Baccharis halimifolia). Phragmites-dominated interior/freshwater wetlands (26 
acres) also exist within the secondary project area. These areas, which are not tidally influenced or 
hydrologically connected to tidal waterbodies, comprise approximately 10 percent of the wetlands 
present within the secondary study area. Similar to the Phragmites-dominated coastal wetlands, 
these areas consist of dense monotypic stands of Phragmites, with little other vegetation present. 

Approximately 5 percent of the wetlands observed within the secondary study area are 
characterized by the NJDEP as deciduous scrub-shrub wetlands (15 acres). These areas typically 
are comprised of Phragmites, with scrub-shrub species present at a lesser extent. Other 
herbaceous wetlands not dominated by Phragmites (14 acres) comprise approximately 5 percent 
of the wetlands within the secondary study area. Based on field observations, non-Phragmites 
dominated emergent wetlands observed in the general vicinity of the study area were vegetated 
with commonly occurring emergent plant species, including broad-leaf cattail (Typha latifolia), 
softrush (Juncus effusus), and various species of sedges (Carex spp.). Less than 1 percent of the 
wetlands within the project vicinity are characterized as saline low-marsh wetlands (2 acres). 
Areas identified by the NJDEP as “managed wetlands in maintained lawn greenspace” (2 acres) 
also comprise less than 1 percent of the secondary study area. A small portion of the project area 
lies within regulated wetland buffer area. Based on the fact that the study area is highly 
developed with a number of linear features—such as railroads, paved access roads, utility rights-
of-way, and man-made earthworks—the value of these areas as wetland buffers is low.  

OPEN WATER  

PHYTOPLANKTON 

Phytoplankton are microscopic plants whose movements are largely governed by prevailing 
tides and currents. Light penetration, turbidity, and nutrient concentrations are important factors 
in determining phytoplankton productivity and biomass. While nutrient concentrations in most 
areas of the Hackensack River are very high, rapid light attenuation (due to high turbidity) limits 
the occurrence of phytoplankton blooms. Because of the strong currents and high rate of tidal 
exchange, planktonic organisms found in Lower New York Harbor and Newark would also be 
expected to occur in the Hackensack River. 
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ZOOPLANKTON 

Zooplankton are an integral component of aquatic food webs. Zooplankton typically are the 
principal grazers on phytoplankton and detritus material, and are themselves consumed by 
organisms at higher trophic levels. The higher-level consumers of zooplankton generally include 
forage fish, such as bay anchovy (Anchoa mitchilli), as well as commercially and recreationally 
important species, such as striped bass (Morone saxatilis) and white perch (M. americana) 
during their early life stages. Predacious zooplankton species can consume eggs and larvae, and 
can have a detrimental effect on certain fish species. Crustacean taxa are generally the most 
abundant group of zooplankton collected in New York Harbor Estuary. The most dominant 
species include the copepods Acartia tonsa, Acartia hudsonica, Eurytemora affinis, and Temora 
longicornis, with each species being prevalent in certain seasons (Stepien et al. 1981,1 Lonsdale 
and Cosper 1994,2 Perlmutter 1971,3 Lauer 1971,4 Hazen and Sawyer 1983).5  

FISH 

The Hackensack River discharges into Newark Bay, and ultimately into the New York Bight of 
the Atlantic Ocean via the Arthur Kill and the Kill Van Kull. This estuarine environment results 
in a mixture of habitats in the Hackensack River that can support marine fish, estuarine fish, 
anadromous fish (fish that migrate up rivers from the sea to breed in freshwater), and 
catadromous fish (fish that live in freshwater but migrate to marine waters to breed). Table 5.6-3 
lists fish that may be seasonally abundant in the Hackensack River. Additionally, an Essential 
Fish Habitat Assessment is provided in Appendix C. 

MARINE SPECIES 

Winter flounder, scup, and bluefish are marine species present in the Hackensack River. Winter 
flounder is an important commercial and recreational fish species that prefers cold water. Adults 
have a short migration pattern, moving offshore a short distance in spring and returning to 
shallow inshore or estuarine waters in late fall (Bigelow and Schroeder 1953).6 Winter flounder 
spawn in the lower Hudson estuary during winter and early spring. This species prefers sandy 
bottoms in shallow water where freshwater from the estuary dilutes salinities to slightly below 
full ocean concentration (Pereira et al. 1999).7 The presence of adult-size winter flounder during 
the winter months in the lower Hackensack River may indicate possible spawning activity in that 
                                                      
1 Stepien, J.C., T.C. Malone, and M.B. Chervin. “Copepod Communities in the Estuary and Coastal Plume of the Hudson 

River.” Estuarine, Coastal and Shelf Science 13:185-194. 1981. 
2 Lonsdale, D.J., and E.M. Cosper. “Phytoplankton Productivity and Zooplankton Feeding and Productivity in the Lower 

Hudson River Estuary.” Marine Sciences Research Center, SUNY, Stony Brook, NY. Final report to the Hudson River 
Foundation, New York, NY. 1994. 

3 Perlmutter, A. “Ecological Studies Related to the Proposed Increase in Generating Capacity at the Astoria Power Station of 
Consolidated Edison.” Report prepared for the Consolidated Edison Company of New York, Inc. 1971. 

4 Lauer, G. “Preliminary Studies Concerning Effects of Cooling System Transport Upon Planktonic Organisms at the Astoria 
Power Station, Queens, NY.” Report prepared for Consolidated Edison Company of New York, Inc. 1971. 

5 Hazen and Sawyer. Newtown Creek Water Pollution Control Plant. Revised application for modification of the 
requirements of secondary treatment under Section 301(h), PL 97-117. Prepared for the City of New York, Department of 
Environmental Protection. 1983. 

6 Bigelow, H.B. ad W.C. Schroeder. “Fishes of the Gulf of Maine.” Fishery Bulletin of the Fish and Wildlife Service Volume 
53. 1953. 

7 Pereira, J.J., R. Goldberg, J.J. Ziskowski, P.L. Berrien, W.W. Morse, and D.L. Johnson. Essential Fish Habitat Source  
   Document: “Winter Flounder, Pseudopleuronectes americanus, Life History and Habitat Characteristics.” National Marine   



Chapter 5.6: Ecology 

DRAFT 5.6-13 February 2008 

area, which the species most likely uses as a residence during these months. Winter flounder 
have a varied diet of small invertebrates and fish fry (Grimes et al. 1989).1 

Table 5.6-3 
List of Fish Species Common in the Hackensack River 

Common Name Scientific Name 
Alewife Alosa pseudoharengus 

American eel Anguilla rostrata 
American shad Alosa sapidissima 
Atlantic herring Clupea harengus 

Atlantic silverside Menidia menidia 
Atlantic tomcod Microgadus tomcod 

Bay anchovy Anchoa mitchilli 
Bluefish Pomatomus saltatrix 

Butterfish Peprilus triacanthus 
Mummichog Fundulus heteroclitus 

Northern searobin Prionotus carolinus 
Scup Stenotomus chrysops 

Striped bass Morone saxatilis 
Summer flounder Paralichthys dentatus 

White perch Morone americana 
Winter flounder Pseudopleuronectes americanus 

 

Scup, or porgy, is a marine species that migrates inshore during late spring. It tends to remain close 
to the coast during the summer months before moving offshore during the fall to deeper waters. 
Scup are bottom feeders that spawn from May through August (Bigelow and Schroeder 1953). 

Bluefish is a pelagic species whose young migrate into estuaries and harbors along the coast 
during late spring or early summer. The major spawning grounds of the bluefish are located on 
the outer continental shelf, and the resulting young move inshore in the late summer to forage 
(Bigelow and Schroeder 1953). Incidence of young bluefish in the Hackensack River is related 
to this migration pattern.  

ESTUARINE SPECIES  

Species that have been found in abundance within the Hackensack River are the resident fish bay 
anchovy, Atlantic silverside, striped and common killifish/mummichog (Fundulus majalis and 
Fundulus heteroclitus, respectively), and white perch. These species are important as forage 
species for larger predator fish and are commonly used as bait by fishermen.  

Bay anchovy are found in salinities ranging from fresh to seawater. This species is common in 
its range and may be the most abundant species in the western north Atlantic (McHugh 1967 in 
Vougilitois et al. 1987).2 Bay anchovy use the New York Harbor Estuary extensively for 
spawning, embryonic development, and hatching (Tipton 2003).3 Spawning in the New York 
                                                                                                                                                            
   Fisheries Service. NOAA Technical Memorandum NMFS-NE 138. 1999. 
1 Grimes, B.H., M.T. Huish, J.H. Kerby, and D. Moran. “Species Profiles: Life Histories and Environmental Requirements of 

Coastal Fishes and Invertebrates (Mid-Atlantic): Summer and Winter Flounder.” U.S. Fish and Wildlife Service Biological 
Report 82(11.112). U.S. Army Corps of Engineers, TR EL-82-4. 1989. 

2 McHugh, J.L. “Estuarine nekton,” in Estuaries (G.H. Lauff, ed.), pp.581-620. AAAS, Washington. 1967. 
3 Tipton, Ronald C. Distributional Ecology of Bay Anchovy (Anchoa mitchilli) in the Hudson River Estuary, USA, 

Dissertation, West Virginia University. 2003. 
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Bight occurs from about May through September and females spawn many times per year 
(Houde and Zastrow 1991).1 Trawl data indicate that north of Delaware Bay, bay anchovy move 
out of estuaries and southward during the fall and are virtually absent from the inshore 
continental shelf of New York during the winter months (ASA 2001).2  

Atlantic silversides are small fish that school in shallow water and are permanent residents of the 
estuary. They spawn in May through early July and mature in one year. Atlantic silversides are 
omnivorous and feed chiefly on copepods, mysids, shrimp, amphipods, cladocerans, fish eggs, 
young squid, annelid worms, and mollusk larvae (Bigelow and Schroeder 1953). 

Common killifish spawn primarily in fresh or brackish water, usually from spring to late summer 
or early autumn. Adults generally mature during their second year. Spawning occurs in summer 
among the stalks of emergent vegetation in intertidal salt marshes (Able et al. 2006)3. Striped 
killifish spawn in shallow water close to shore from June through August, and again mature in 
their second year. Both species feed primarily on crustaceans and polychaetes (Abraham 1985).4  

White perch is an additional estuarine species that has been found in the Hackensack River. 
Adult white perch migrate to shallow fresh and slightly brackish water in the spring and early 
summer to spawn, after which they return to the lower estuary. The juveniles inhabit creeks and 
inshore areas until they are about a year old (Heimbuch et al. 1994).5 Small white perch 
primarily eat invertebrates. Larger white perch in salt and brackish water eat small fish fry, 
crabs, shrimp, and other invertebrates.  

ANADROMOUS SPECIES  

Anadromous species that may use the Hackensack River include striped bass, tomcod, and 
members of the herring family. Striped bass use the Hackensack River and other waterways in 
the New York Bight for migration from fall through spring. Mature striped bass return from 
marine waters to fresh water to spawn before migrating back to salt water. The young then use 
the brackish waters as nursery and wintering area. Juvenile striped bass migrate to marine waters 
when nearing maturity. The majority of adults then spend much of their time in coastal, bay, and 
river mouth waters before returning to spawn in the spring each year (Bigelow and Schroeder 
1953). Juvenile striped bass eat a variety of invertebrates, and adults eat a variety of fish and 
may also eat shrimp. Young-of-the-year and older striped bass have been shown to overwinter in 

                                                      
1 Houde, E.D., and C.E. Zastrow. “Bay anchovy Anchoa mitchilli.” In Habitat Requirements for Chesapeake Bay Living 

Resources, S.L. Funderburk, J.A. Mihursky, S.J. Jordan and D. Riley (eds.), 2nd edition. Chesapeake Research 
Consortium, Inc., Solomons, MD. pp.8-1 to 8-14. 1991. 

2 ASA Analysis and Communications Inc. (ASA). “1998 Year Class Report for the Hudson River Estuary Monitoring 
Program.” Prepared for Central Hudson Gas and Electric Corporation by ASA, New Hampton, NY. 2001. 

3 Able, K.W., S.M. Hagan and S.A. Brown. “Habitat Use, Movement and Growth of Young-of-the-Year Fundulus spp. in 
Southern New Jersey Salt Marshes: Comparisons Based on Tag/Recapture.” Journal of Experimental Marine Biology and 
Ecology 335 (2006) 177-187. 2006. 

4 Abraham, B.J. “Mummichog and Striped Killifish. Species Profiles: Life Histories and Environmental Requirements of 
Coastal Fishes and Invertebrates.” U.S. Fish and Wildlife Service for U.S. Army Corps of Engineers Waterways Experiment 
Station Coastal Ecology Group and the National Coastal Ecosystems Team, Division of Biological Services, U.S. Fish and 
Wildlife Service. 1985. 
5 Heimbuch, D., S. Cairns, D. Logan, S. Janicki, J. Seibel, D. Wade, M. Langan, and N. Mehrotra. “Distribution Patterns of 

Eight Key Species of Hudson River Fish.” Coastal Environmental Services, Inc. Linthicum, MD. Prepared for the Hudson 
River Foundation, New York, NY. 1994. 



Chapter 5.6: Ecology 

DRAFT 5.6-15 February 2008 

large numbers in the lower Hudson River estuary. They feed primarily on invertebrates; as they 
grow, striped bass feed primarily on fish (Fay et al. 1983).1 

Tomcod is an inshore species of cod that is distributed from southern Labrador to Virginia along 
the Atlantic Coast. Adults may spawn in marine waters but are typically anadromous and 
migrate into rivers and estuaries during late fall and winter to spawn. In New York Harbor 
Estuary waters, the adult tomcod move out from shore to cooler waters in the spring. These fish 
feed mainly on small crustaceans (Bigelow and Schroeder 1953). 

Two of the common anadromous species are members of the herring family—alewife and 
American shad. These species live in the ocean as adults and move into estuaries in spring on 
their spawning migrations. Both spawn in freshwater. Juveniles migrate from the estuaries in 
their first year primarily in the fall. These species primarily eat small planktonic crustaceans and 
other invertebrates (Bigelow and Schroeder 1953).  

CATADROMOUS SPECIES 

The single catadromous species common to the Hackensack River is the American eel. Eels spawn 
in the Atlantic Ocean and the young move into the estuary as elvers in the spring, typically in 
February and March (Fahay 1978,2 Sullivan et al. 2006).3 American eels are opportunistic feeders 
and juveniles eat crustaceans, polychaetes, bivalves and fish. They grow slowly and at sexual 
maturity move down the estuary in the fall and out to sea (Bigelow and Schroeder 1953). 

ECOLOGICALLY SENSITIVE AREAS 

As previously stated, ecologically sensitive areas near the existing Portal Bridge include tidal 
and freshwater wetlands within the Meadowlands District. The FWS has designated the 
Meadowlands as a component of key priority habitat range for Atlantic flyway migratory 
waterfowl, and the USEPA has identified the areas in its list of New Jersey’s priority wetlands. 
Although these designations have no regulatory authority, they highlight that these areas are 
considered important resources. As described above, the secondary study area includes 
approximately 271 acres of wetlands of various types exist within or in close proximity to the 
study area (NJDEP 2007). Despite the disturbed nature of these wetlands, these areas could 
provide suitable foraging habitat for a variety of colonial waterbirds and for other wildlife that 
utilizes emergent wetland areas during foraging, breeding, or for other purposes. Wetland areas 
immediately adjacent to the study area have been identified as potentially suitable foraging 
habitat for yellow-crowned night heron (NJDEP 2007). 

The NJDEP maintains and allows access to various GIS-based databases through their iMap 
application. Part of this application includes a dataset of the Landscape Project, a pro-active, 
ecosystem-level approach to the long-term protection of rare species and their important habitats in 
New Jersey, including bald eagle foraging habitat, beaches, emergent or forested wetlands, urban 

                                                      
1 Fay, C.W., R. Neves, and G.B. Pardue. “Species Profiles: Life Histories and Environmental Requirements of Coastal Fishes 

and Invertebrates (Mid-Atlantic): Striped Bass.” Study conducted by the Virginia Polytechnic Institute and State 
University Department of Fisheries and Wildlife Sciences for the Division of Biological Services, U.S. Fish and Wildlife 
Service, FWS/OBS-82/11.8. U.S. Army Corps of Engineers, TR EL-82-4. 1983. 

2 Fahay, M.P. “Biological and fisheries data on the American eel, Anguilla rostrata (LeSeur).” NTIS PB-297 067. National 
Marine Fisheries Service Technical Series Report No. 17. 1978. 

3 Sullivan, M.C., K.W. Able, J.A. Hare and H.J. Walsh. “Anguilla Rostrata Glass Eel Ingress into Two U.S. East Coast 
Estuaries: Patterns, Processes and Implications for Adult Abundance.” Journal of Fish Biology 69:1081-1101. 2006. 
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objectives for the management of toxic contamination, dredged material, pathogenic 
contamination, floatable debris, nutrients and organic enrichment, and rainfall-induced 
discharges. Most of these objectives aim to increase knowledge of the nature and extent of 
various forms of pollution, reduce inputs of these pollutants, and increase the habitat and human 
use potential of the Harbor area. 

The Interstate Environmental Commission (IEC) and the New York/New Jersey Clean Ocean 
and Shore Trust (COAST) are also vested in the area’s environmental welfare. IEC is a tri-state 
(New York, New Jersey, and Connecticut) water and air pollution control agency (IEC 2005). 
The Clean Ocean and Shore Trust is a legislative committee aimed at maximizing the ecological, 
economic and scenic resources of the Hudson-Raritan Estuary and New York Bight. 

NJDEP PROJECTS 

The New Jersey Toxics Reduction Workplan (NJTRWP) includes a series of studies and 
investigations of the New York-New Jersey Harbor estuary system. The data collected is 
designed to provide the NJDEP with the information it needs to meet two primary objectives. 
The first objective is to identify sources of toxic chemicals of concern and to prioritize these 
sources for appropriate action. The second object is to identify selected contaminated sediments 
for future remediation and restoration activities. Presently, Phase One of the NJTRWP has been 
completed and includes monitoring studies of selected ambient water quality and suspended 
sediment parameters throughout various tributaries to the Newark Bay Complex, the Arthur Kill, 
and Raritan Bay.  

The NJDEP Site Remediation Program also addresses chemical contamination problems facing 
New Jersey waterways. It was created in response to growing concerns over health and 
environmental risks posed by contaminated sites and to aid in overseeing the Superfund program 
for the State (NJDEP 2007). Many sites in Kearny and Secaucus are undergoing different phases 
of remediation and remediation investigation. For example, three sites undergoing remediation 
investigation include the former Diamond Shamrock, Standard Chlorine, and Koppers Coke sites 
(see Chapter 5.7, “Contaminated Materials”). 

ACOE NAVIGATION PROJECTS 

The New York District ACOE, in conjunction with PANYNJ and other local governments, has 
several navigation projects planned in the Harbor Area (USACOE 2001) that have the potential 
to affect water quality through the removal of existing sediment and deposition of sediment 
during the dredging process. 

In the 1999 Final EIS for the New York and New Jersey Harbor Navigation Study, the ACOE 
concluded that the primary adverse environmental impact of the navigation improvements 
contained in the recommended plan would be the loss of shallow water habitat (6.27 acres of 
shallow subtidal and 42.52 acres of deeper subtidal habitat) which would be mitigated through 
shoreline protection measures and the protection and restoration of wetlands within the Harbor 
Estuary. Benthic fish and invertebrates in the immediate area of channel deepening activities 
will be impacted. Fish and invertebrates that cannot move out of the construction area may be 
lost. However, the ACOE (1999c) concluded that the loss of some individuals is expected to be 
temporary because of the tendency for benthic organisms to rapidly repopulate a disturbed area. 
Because of habitat changes from shallower to deeper habitats, permanent changes in fish and 
benthic invertebrate community composition may occur (ACOE 1999c).  
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GENERAL ELECTRIC PCB REMOVAL 

Upstream from the Harbor, the USEPA has ordered General Electric to remove sediments from a 
40-mile stretch of the upper Hudson River from Fort Edward downstream to the Federal Dam at 
Troy. The sediments were contaminated with PCBs from the GE plants in Hudson Falls and Fort 
Edward between 1947 and 1977. The proposed sediment removals are currently scheduled to 
take place in the next five to ten years and may have the potential to affect sediment quality in 
the Harbor as sediments are resuspended in the water column during the dredging process.  

WETLANDS AND WILDLIFE 

As described in Chapter 5.1, “Land Use and Social Conditions,” NJMC seeks to preserve and 
enhance the existing 8,400-acres of wetlands in the district with the intent of providing full 
public ownership. To fulfill this objective, NJMC plans to acquire additional wetlands from the 
NJDEP Bureau of Tidelands and the State of New Jersey. These efforts will be ongoing and 
some may be completed by the 2030 analysis year. The NJMC is presently involved with the 
preservation and enhancement of twelve wetlands in the District that are at various phases of 
development. Some examples of restoration goals of these projects include the creation of 
specific habitats, control of invasive species, reintroduction of native species, and the restoration 
of hydrology. Three of these wetlands are located in the vicinity of Portal Bridge in the southern 
section of the Meadowlands District, namely the Riverbend Wetlands Preserve, the Kearny 
Brackish Marshes, and the Kearny Freshwater Marsh. The projects include the control of 
invasive Phragmites and restoration of wetland hydrology. The Kearny Freshwater Marsh 
project also consists of the removal and disposal of contaminated surface soils. These aggressive 
management practices will create more desirable habitat for water fowl and fish species.  

 In addition, as discussed in Chapter 5.1, Hudson County has recently acquired a 14.9-acre 
parcel south of the New Jersey Turnpike for expansion of the park. NJMC, in partnership with 
Hudson County and the New York-New Jersey Baykeeper, has plans for wetland restoration in 
this parcel and in the existing park. The plans include restoration of up to 2 acres of shoreline in 
the existing park to encourage fish and recreational catch-and-release fishing. In the expansion 
parcel, plans include grading of the 14.9 acres of wetland to support marsh grass growth and 
wildlife, and a new boardwalk and fishing pier along the shoreline. The waterfront walkway in 
Laurel Hill Park is planned to be extended beneath the New Jersey Turnpike into this new 
expansion parcel. There is no planned completion date for the Laurel Hill Park improvements 
and expansion.  

Overall, the acquisition and restoration of these sites and future sites should enhance the wetland 
system, which incorporates the aquatic and terrestrial habitats available to wildlife within the 
Meadowlands District.  

E. PROBABLE IMPACTS OF THE BUILD ALTERNATIVES 
As discussed in Chapter 3, “Project Alternatives,” four feasible build alternatives—Alternatives 
FE, FS, DE, and DS—have been identified. Since the project elements are similar for each of 
these four alternatives (e.g., two new Hackensack River bridges, decommissioning of existing 
Portal Bridge, new bridges over existing roads and rail rights-of-way), the types of ecological 
impacts expected from the proposed project would be generally the same. The magnitude and 
extent of the permanent ecological impacts would, however, vary depending upon the alternative 
selected. (An assessment of temporary ecological impacts anticipated during the construction of 
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the proposed project is presented in Chapter 6, “Construction Impacts”). This section therefore 
first presents a discussion of the types of ecological impacts expected from the proposed project 
and is followed by a quantitative comparison of the four build alternatives.  

AQUATIC IMPACTS 

Four types of potential permanent impacts to the aquatic ecosystem were assessed: 

• Loss of benthic habitat from in-water caissons, pile footprints, embankments, and retaining 
walls;  

• Shading of benthic habitat from new overhead structures; 
• Potential obstruction to fish migration; 
• Potential radiated noise/vibration into estuarine waters. 

These types of aquatic impacts are discussed below. 

LOSS OF BENTHIC HABITAT  

As discussed in Chapter 6, “Construction Impacts,” the two new Hackensack River bridges and 
several of the structures needed to traverse existing roads and rail rights-of-way would require 
the installation of caissons and/or piles in wetland and open water areas, along with 
embankments and retaining walls. A typical bridge pier section relative to the water line and 
mud line is shown in Figure 6-7. The area of direct loss of benthic habitat would be relatively 
small compared to the availability of such habitat in adjacent waters. Within the areas of benthic 
habitat permanently occupied by support structures, impacts to sessile and infaunal benthic 
invertebrates would be expected. The direct loss of these organisms would have a highly 
localized effect, and would not be expected to result in significant adverse impacts to fish and 
other aquatic organisms for several reasons. First, the area of impact to benthic habitat 
(described below) would be orders of magnitude less than the areas of adjacent equivalent 
habitat. Second, estuarine benthic invertebrates typically have evolved short times to maturity, 
high fecundities, and widely dispersed juvenile stages in response to the variable nature of their 
environment (Brey 2001). The estuarine environment is highly dynamic, and shifts in habitat 
type can occur rapidly (Brey 2001). On a population level, estuarine benthic invertebrates are 
well-adapted to responding to localized stresses or even losses of individuals. Lastly, the bridge 
support caissons and/or piles would increase habitat complexity in the area, providing 
attachment surface for the estuarine fouling community (including barnacles, mussels, hydroids, 
algae, tunicates, etc.) and would essentially serve as an artificial reef habitat. This increased 
complexity can serve as an additional ecological niche within the project area, offering novel 
opportunities for foraging that would partially mitigate for the loss of benthic habitat. In 
addition, the removal of the existing Portal Bridge and associated piers, piles, and fenders would 
be removed to or below the mudline, thereby creating new benthic habitat that would be rapidly 
colonized by benthic invertebrates. The recoverable benthic habitat associated with this removal 
ranges from a minimum of 0.04 acres of bottom (assuming that only timber piles penetrate the 
substrate) to 0.57 acres (assuming that the existing mudline extends up into the area covered by 
pier structure).  

SHADING OF BENTHIC HABITAT BY OVERHEAD STRUCTURE 

The proposed new bridges would increase the area of overwater coverage and the associated 
shading of aquatic habitat within the project site. It has been suggested that shading of estuarine 
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habitats can result in decreased light levels, which can lower productivity of primary producers and 
adversely affect invertebrates, and fish that use these areas particularly with respect to use as 
foraging habitat (Able et al. 1995, Able et al. 2006). The amount of additional overwater shading 
for each build alternative is discussed in detail below. However, given the changing daily and 
seasonal angles of solar illumination, light would be expected to reach the water under these 
structures during substantial portions of the day, reducing potential impacts to aquatic biota due to 
shading. Additionally, the generally high turbidities on the Hackensack River limit any effect of 
the additional shading to the first few feet of the water column—benthic communities would be 
relatively unaffected by the increase in shaded habitat. Thirdly, because the tidal currents under the 
bridge(s) are strong and the bridge structure(s) would be comparatively narrow, plankton would be 
expected to move through the project site quickly and would not be expected to be adversely 
impacted by shading from the proposed project. Lastly, as described above, the piers, piles, and 
fender projections associated with the existing bridge rests would be removed to or below the 
mudline, thereby creating benthic habitat that will be rapidly colonized by benthic invertebrates.  

POTENTIAL OBSTRUCTION TO FISH MIGRATION 

In-water structures can serve as barriers to fish migration, especially when these structures create 
significant areas of turbulence, cause a rapid change in hydraulic head, or physically restrict 
passage to a large degree (USACOE 1991). Typically, these types of obstructions (or 
restrictions) are found in flowing rivers blocked by hydroelectric dams, low-head weirs, or 
culverts. In the case of the build alternatives, the width of the navigable channel would be 
increased from two 99-foot-wide channels to a single 300-foot-wide channel, with substantial 
additional open water areas between caissons. These wide passages are not expected to hamper 
fish movements due to the effects of the structures in the water. 

POTENTIAL RADIATED NOISE/VIBRATION INTO ESTUARINE WATERS 

Anthropogenic noise in the estuarine environment can have an impact on aquatic organisms under 
certain conditions. Lethal and sub-lethal effects can be caused by sound levels of sufficient energy 
to cause soft-tissue damage, and behavioral effects can be caused by underwater sounds on those 
species evolved to detect them (Hastings and Popper 2005). In many cases, such as those involving 
pile driving, dredging, offshore wind farms, and vessel operation, the effects of these sounds are 
beginning to be understood (Vella et al 2001). The sound radiated by bridges is less well-
understood. A number of factors drive the sound intensity and frequency range radiated into the 
aquatic environment, including but not limited to bridge design and construction approach, 
materials, degree of coupling to the water column, typical uses, and water depth (Hazelwood 1994).  

Although the degree and effect of radiated noise from the Portal Bridge on the ecology of the 
Hackensack River is largely unknown, this noise must be considered in a regional context. Many 
other sources of natural and anthropogenic sounds exist in the New York Harbor Estuary, one of 
the largest commercial ports in the Western Hemisphere. Fish moving through the estuary will 
encounter an acoustic environment that is far noisier than any that might occur in the region of the 
Portal Bridge. The sound levels in the estuary result from the presence of shipping associated with 
numerous deep draft shipping terminals. While noise levels from shipping in the estuary are not 
available, it is possible to get a first approximation based upon sound levels from other locations. 
A recent study in Hong Kong harbor demonstrated that there was a generally high noise level in 
the area (Würsig and Green 2002). The highest sound levels recorded in that study (approximately 
110 to 150 dB) were associated with ship propellers. The sound from a single vessel is above 
hearing thresholds of fishes approximating those in the estuary and would potentially be detectable 
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to a fish within 50 or 100 meters of the propeller (see Appendix C for more detail). Due to the 
substantial noise (from ships as well as other sources) already present in the Harbor Estuary, the 
radiated noise from the operation of Portal Bridge is expected to be comparatively small. 
Furthermore, discounting potential differences in bridge design, the build alternatives are not 
expected to radiate substantially more sound into the water than the existing bridge.  

WETLAND IMPACTS 

Three types of permanent wetland impacts would be expected from the build alternatives: 

• Permanent loss of wetland habitat within caissons and/or pile footprints and from 
embankments and retaining walls; 

• Shading of wetland habitat from new overhead structures; 
• Potential fragmentation of wetland habitat. 

PERMANENT LOSS OF WETLAND HABITAT 

The permanent loss of wetlands in the form of wetlands fill would be expected due to the installation 
of bridge support caissons/piles and creation of new embankments. The estimated acreage of 
permanent wetland loss for each alternative are discussed below in Table 5.6-5. These losses would 
include open water, deciduous scrub/shrub wetlands, Phragmites-dominated interior wetlands, 
Phragmites-dominated coastal wetlands, herbaceous wetlands. As described above, a small portion 
of the project area lies within regulated wetland buffer area. Due to the highly developed nature of 
the project site and study area with a number of linear features—such as rail tracks, paved access 
roads, utility rights-of-way, and man-made earthworks—the value of the wetland buffer areas is low. 
For purposes of this impact assessment, any natural areas adjacent to wetlands were conservatively 
included in the total wetland impact area. The presence of wetland buffers that could be impacted by 
the proposed project will be confirmed during the permitting process and the need for mitigation 
measures will be coordinated with the project stakeholders. The potential for temporary effects on 
wetlands during the construction period are discussed in Chapter 6, “Construction Impacts.” 

SHADING OF WETLAND HABITAT BY OVERHEAD STRUCTURE 

The additional effects of shading on emergent and saline wetlands vary according to the degree 
of shading. Factors influencing shading include the width and height of the overhead 
obstruction, as well as the directional orientation of the shading structure. Depending on the 
amount of shade involved, impacts to vegetation can range from no discernable effect to 
complete loss of vegetation. In addition, even minor changes to the degree of shading to a 
wetland area can potentially improve the competitive advantage of invasive species over natives 
(Weihe and Neely 1997) or exacerbate other stressors such as water-logging (Lenssen et al 
2003), wherein wetland plants are negatively affected by an excess of water. For the purposes of 
this comparative analysis, it is conservatively assumed that shaded wetlands would be subject to 
complete shading in direct proportion to the alternatives’ footprints. Additionally, while shading 
may adversely affect emergent vegetation, shaded wetland habitat may be exploited by certain 
fauna that utilize non-vegetated or sparsely vegetated areas.  
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Table 5.6-5
Probable Impacts on Wetlands, Open Water, and Benthic Habitat (in acres)

 Section 1 Section 2 Section 3* Section 4** Section 5*** Section 6 Section 7 Total 
Wetlands 1.3 (A) 0 1.1 (B) 0.7 (C) 0.7 (D) 3.3 (E) 2 (F) 9.1  

Benthic Habitat  - -  0.04 0.02 0.07  - -  0.13 
Open Water  - -  0.31 0.2 0.49  - -  1 

FE Shading  - -  0.81 0.52 2.2  - -  3.53 
Wetlands 1.5 (A) 0 1.1 (B) 0.7 (C) 0.7 (D) 7.1 (E) 2 (F) 13.1  

Benthic Habitat  - -  0.04 0.02 0.07  - -  0.13 
Open Water  - -  0.31 0.2 0.49  - -  1 

FS Shading  - -  0.81 0.52 2.2  - -  3.53 
Wetlands 0.42 (A) 0 1.1 (B) 0.7 (C) 0.7 (D) 7.1 (E) 2.3 (F) 12.32  

Benthic Habitat  - -  0.03 0.02 0.07  - -  0.12 
Open Water  - -  0.29 0.2 0.37  - -  0.86 

DS Shading  - -  0.86 0.52 2.2  - -  3.58 
Wetlands 0.4 (A) 0 1.1 (B) 0.7 (C) 0.7 (D) 3.3 (E) 2.2 (F) 8.4  

Benthic Habitat  - -  0.03 0.02 0.07  - -  0.12 
Open Water  - -  0.29 0.2 0.37  - -  0.86 

DE Shading  - -  0.86 0.52 2.2  - -  3.58 
Notes: 
* Section 3 includes bridge structures over the western lagoon 
** Section 4 includes bridge structures over Kearny Brackish Marsh 
*** Section 5 includes bridge structures over Hackensack River 
(A) Wetlands in this section consist primarily of deciduous scrub/shrub wetlands, and open water. 
(B) Wetlands in this area consist of Phragmites-dominated interior wetlands, and open water. 
(C) Wetlands in this area consist of herbaceous wetlands and open water. 
(D) Wetlands in this area consist of herbaceous wetlands and open water. 
(E) Wetlands in this area consist of Phragmites-dominated coastal wetlands. 
(F) Wetlands in this area consist of herbaceous wetlands. 

 

POTENTIAL FRAGMENTATION OF WETLAND HABITAT 

Another potential impact to wetland areas involves the fragmentation of contiguous habitat. 
Habitat segmentation can occur when a linear development isolates one or more areas of 
contiguous habitat. The effects of fragmentation can range from the reproductive isolation of sub-
populations of affected plants and animals to loss of refuge or breeding habitat associated with 
habitat interior regions. In the United Kingdom, researchers found that fragmented wetland 
habitat severely constrained the dispersal limits of threatened gastropod mollusks (Niggebrugge et 
al. 2007). The genetic consequences of wetland habitat fragmentation are not well understood; 
however, the authors caution that even small genetic consequences can be critical to threatened or 
endangered species limited to particular habitats. In New England, wetland habitat partitioning 
was found to have a negative effect on salt marsh bird diversity, with fragmented habitats having 
significantly lower species richness than larger contiguous marsh areas (Shriver et al. 2004). This 
general finding is consistent with other similar studies in forest, grassland, and freshwater wetland 
communities. Habitat fragmentation also leads to an increase in habitat “edge” density. Habitat 
edge is the boundary between on type of monotypic habitat and another. In natural settings, where 
one habitat type transitions into another, these edges are often called “ecotones,” and are though 
to represent areas of high biological diversity and abundance (Johnston and Odum 1956). In 
human-impacted environments; however, the edges are often abrupt when they are caused by a 
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linear development feature (e.g., the edge of an agricultural field, a railroad, electrical 
transmission lines, etc.). The increased fragmentation of these habitats by man-made features can 
lead to an overabundance of edge, with potentially deleterious effects. As one example, while 
proximity to edge habitat has been observed to be beneficial to nesting birds, the presence of edge 
also increases predation by providing access to interior regions of forests used by prey and by 
serving as corridors for movement (Gates and Gysel 1978, Johnston and Odum 1956). A more 
recent study of nesting ducks in mid-west marshes failed to document increased predation as a 
function of edge proximity; however a preference for nesting sites near the wetland edge (within 
the wetlands) was observed for several duck species (Pasitschniak-Arts et al. 1998). Nevertheless, 
such a preference for edge could increase vulnerability to predation given a different predator mix 
or a higher degree of habitat fragmentation (i.e., a higher edge to area ratio).  

TERRESTRIAL IMPACTS 

According to the NJDEP, regions within the project area have been identified as colonial 
waterbird foraging habitat (Lord 2007). Areas within one half-mile of the project have been 
identified as potentially containing American coot (state status: declining species), peregrine 
falcon (state status: endangered species), and pied-billed grebe (state status: endangered/stable 
species). With the exception of peregrine falcons, the species identified are primarily wetland 
species but may occupy upland fringe areas. Furthermore, the terrestrial areas within the project 
alternatives are already developed with rail rights-of-way, roads, utility infrastructure, and 
industrial facilities. These areas have relatively little value as terrestrial habitat, and as such, 
permanent impacts to terrestrial natural resources are expected to be minor. The operational 
impacts of the proposed project could result in increased development and/or shading of 
terrestrial areas in proportion to each alternative’s areal footprint. Lastly, changes in location of 
rail traffic and associated noise could have a minor impact on local reptile, bird, and mammal 
reproduction, foraging, and movement, although this impact is only incrementally more than that 
of existing uses. The presence or absence of habitats or species not previously identified will be 
confirmed by field biologists’ reconnaissance once a preferred alternative is selected and 
engineering design has sufficiently progressed. The potential for adverse impacts to terrestrial 
resources during the construction period is assessed in Chapter 6, “Construction Impacts.” 

As stated above, the NJDEP Natural Heritage Program confirmed a record for an occurrence of 
wafer-ash (Ptelea trifoliata) in the vicinity of the study area but outside the boundaries of the 
project site. Habitat for the wafer-ash includes alluvial thickets, rocky slopes, and gravelly 
places. This species was last officially documented in 1997, in a location that would not be 
disturbed as part of the proposed project activities. As such, no adverse impacts to wafer-ash 
would occur from the proposed project. 

WATER QUALITY 

The build alternatives would not result in any long-term adverse effects to water quality or 
stormwater in the study area. Most of the proposed project elements would be pervious—
including new rail embankments and the open deck moveable bridge—and would therefore not 
affect stormwater percolation. Some project elements, including the concrete deck on the new 
fixed bridge, would be impervious. Direct discharges of stormwater to surface waters would be 
avoided through implementation of a stormwater collection system for these structures. 
Stormwater would be rerouted through nearby wetlands to control stormwater pollutant loadings 
to nearby surface waters. The additional in-water structures, when considered in conjunction 
with the removal of the existing pivot pier, would not alter the flow characteristics of the 
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Hackensack River. As explained in Chapter 3, the existing submarine cable that traverses the 
Hackensack River would be severed at each end and abandoned in place, thereby preventing 
sediment disturbance and water quality impacts. A new cable would be installed on the 
moveable bridge itself, rather than being installed underwater. The potential for the build 
alternatives to result in short-term adverse impacts to water quality from construction activities 
is discussed in Chapter 6, “Construction Impacts.” 

FLOODPLAINS 

All build alternatives would require construction in the 100-year floodplain since the existing 
right-of-way is, for the most part, surrounded by floodplain. FRA guidance requires an 
evaluation of alternatives that would affect a base floodplain, including the risks associated with 
the alternative; the impacts on natural and beneficial floodplain values; the degree to which the 
alternatives support incompatible development in the base floodplain; and the adequacy of the 
methods proposed to minimize harm. 

All alternatives would require construction in the 100-year floodplain along the existing right-of-
way, particularly to the north. These areas include:  

• The area between the New Jersey Turnpike and the west shore of the Hackensack River; and 
• The area between the east shore of the Hackensack River and the Boonton Line. 

Since the current Northeast Corridor right-of-way is on an embankment that is outside the 100-
year floodplain, the only alternative that would not require any construction in the floodplain is 
the No Action Alternative. For a build alternative to avoid encroaching on the floodplain, it 
would have to be constructed along the existing right-of-way without increasing the toe-of-slope 
for the embankment area. This is not feasible if: (1) a higher bridge is desired, and/or (2) 
additional tracks are required. Since both of these criteria are necessary to meet the project goals 
and objectives as defined in Chapter 2, “Project Purpose and Need,” the encroachment within 
the floodplain cannot be avoided.    

To minimize the risks associated with this construction, the project alternatives have been 
developed to maximize the use of elevated structures and retaining walls rather than using filled 
embankment in a large portion of the project area. While this increases the project costs, 
substantial ecological benefits accrue to both wetlands and floodplain resources. These 
additional structures include 1,600 feet of bridges (for Alternatives DE and FE) and 3,600 feet of 
bridges (for Alternatives DS and FS) between the Hackensack River and the Boonton Line. In 
addition, bridges would be constructed across the Kearny Brackish Marsh and the open water 
just west of Belleville Turnpike. Furthermore, retaining walls would limit the encroachment 
within Cedar Creek Marsh. With respect to embankment, the majority of fill would occur on the 
industrial property between Belleville Turnpike and the former Erie Arlington Branch. Buildings 
located within the floodplain in this portion of the project site would be removed, which to some 
extent would offset the proposed encroachment. The other industrial building, also located in the 
floodplain, to be acquired for the project would also reduce the potential impacts to floodplains. 
By using elevated structures and retained embankment the potential fill in the floodplain would 
be reduced by approximately half when compared to a base case of embankment only. Removal 
of the existing structures within the 100-year floodplain would further reduce the project’s 
overall impact to the base floodplain. 
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ALTERNATIVE-SPECIFIC IMPACTS  

As described in Chapter 3 and shown on Figure 3-14, the impacts from each alternative are 
described by location within the seven sections of the project site. A quantitative estimate of 
wetland, open water, and benthic habitat impacts from each build alternative is presented in 
Table 5.6-5. Overall, wetland impacts resulting from the proposed project would range from 8 to 
13 acres of the approximately 8,400 acres that make up the wetlands and waterways of the 
Meadowlands District. As shown in Table 5.6-5, much of the wetland impacts are made up of 
Phragmites-dominated coastal and interior wetlands. The remainder of the impacts include 
scrub-shrub and herbaceous wetlands (also vegetated with Phragmites), and open water and 
benthic habitats. It is expected that the most acres of direct wetland impacts would occur in 
Alternatives FS and DS, since the southern alignment would require additional wetlands takings 
in the Riverbend Wetland Preserve. Alternatives FS and DS would also have greater potential to 
result in wetland habitat fragmentation because these alternatives traverse the relatively large 
contiguous tidal marsh in the Riverbend Wetland Preserve. All four alternatives would have the 
potential for fragmenting wetlands near the northern river bridge. The use of structure (as 
opposed to embankment) in this area would allow for ecological and hydrologic connectivity 
and would minimize the potential for fragmentation, although the potential for long-term 
impacts from shading is difficult to predict. As appropriate based on consultation with the 
involved natural resource agencies, a monitoring program will be implemented following project 
completion to identify if habitat fragmentation has occurred. The direct effects to open water and 
benthic habitat would be largely the same for all of the build alternatives, and would be due 
primarily to the foundations for the two new Hackensack River spans and for the new structures 
over open water areas (in Kearny Brackish Marsh and near Belleville Turnpike). 

F. MITIGATION 
As stated in Chapter 3, “Project Alternatives,” the four build alternatives were identified as a 
result of a rigorous alternatives development and screening process, which involved 
consideration of adverse environmental effects. Due to the nature and location of the river 
crossing and the need for continuous operations along the Northeast Corridor, complete 
avoidance of wetland and open water areas would not be feasible for any of the build 
alternatives. Consistent with Executive Order 11990, it has been determined that there is no 
prudent and feasible alternative to avoid construction in wetlands and therefore measures to 
minimize harm have been considered. Efforts to minimize wetland impacts were incorporated 
into the alternative development and screening process and included selection of alignments that 
would minimize wetland takings, use of structure where practicable in lieu of embankments for 
new rail lines, placement of retaining walls (to minimize fill) where feasible, and consultation 
and coordination with natural resource agencies. Measures to further minimize the potential for 
adverse ecological impacts will be considered as the project proceeds. 

As described earlier, the assessment of impacts on wetlands, open water, and benthic habitat 
presented in this EIS was conservatively estimated using mapping resources, limited visual 
inspections, and preliminary engineering alignments. Once engineering design has sufficiently 
progressed and the permitting phase of the project has begun, the acres of ecological resource 
impact will be field-verified. Field reviews will follow scientifically acceptable methods based 
on the 1987 ACOE Wetland Delineation Manual, the 1989 Federal Manual for Identifying and 
Delineating Jurisdictional Wetlands, and methods outlined by the American Society of Testing 
and Materials (ASTM). Once the wetland, open water, and benthic habitat impacts have been 



Portal Bridge Capacity Enhancement Project DEIS 

February 2008 5.6-30 DRAFT 

adequately quantified, Amtrak and NJ TRANSIT will determine appropriate mitigation 
measures through consultation with relevant regulatory agencies and the permitting process. 
Wetland and open water mitigation may take the form of wetland creation, restoration, 
enhancement, preservation, or the acquisition of resource credits from a mitigation bank 
approved by the regulatory authority or authorities. The New Jersey Meadowlands Indicator 
Value Assessment (IVA) methodology will be used to estimate mitigation ratios to determine the 
scope of restoration efforts and/or the mitigation credits needed. Based on preliminary 
discussions with NJMC, MIMAC, the Meadowlands Conservation Trust, and other natural 
resource agencies and involved parties, the Kane Tract (previously known as the Empire Tract) 
has been identified as a potential wetland restoration site. This site is located within the 
Meadowlands District and is planned to be used as mitigation for infrastructure projects. 

It is expected that the scaling of mitigation efforts will consider impact area calculations for 
benthic, wetland, open water, shading, and floodplain impacts, applied at appropriate impact to 
restoration ratios. These ratios will be developed in coordination with natural resource 
management agencies and will be based on factors including, but not limited to value, function, 
and/type of wetland impacted, existing contamination within the project area, and the 
availability of appropriate in-kind restoration areas. Additionally, as discussed above, 
monitoring may be required to determine the potential for wetlands fragmentation. The 
temporary impacts discussed in Chapter 6 will also be incorporated into these mitigation 
measures to ensure that all environmental impacts are adequately addressed.  
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