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Foreword
The Plan Formulation appendix presents the details on site screening and alternatives
development to supplement the plan formulation behind the sites included in this Final Interim
Integrated Feasibility Report/Environmental Assessment (FR/EA) for the Hudson-Raritan
Estuary (HRE) ecosystem restoration study. Alternatives development at each site includes an
assessment of baseline existing conditions and future without project conditions, development
of measures and alternatives, and the evaluation of benefits and costs for each alternative.

This report is an interim response to the HRE study authority. Out of the hundreds of restoration
sites considered, 20 are recommended in this final report to meet the ecosystem restoration
needs of this region at this time. As conditions change, other restoration opportunities could be
pursued for future feasibility studies under new feasibility cost sharing agreements.

The Unites States Army Corps of Engineers (USACE) and multiple non-federal sponsors
initiated six (6) USACE feasibility studies in the 1990s and early 2000s that focused on the
restoration of different areas of the HRE. In an effort to streamline parallel efforts, and maximize
efficiencies, resources, and benefits, the feasibility studies were integrated into the overall HRE
Feasibility Study. The studies, referred to as “source” studies include:

Jamaica Bay, Marine Park, and Plumb Beach Ecosystem Restoration Feasibility Study;
Flushing Bay and Creek Ecosystem Restoration Feasibility Study;

Bronx River Basin Ecosystem Restoration Feasibility Study;

HRE-Ecosystem Restoration Feasibility Study;

HRE-Lower Passaic River Ecosystem Restoration Feasibility Study; and
HRE-Hackensack Meadowlands Ecosystem Restoration Feasibility Study.

The analyses completed as part of these “source” studies were incorporated into this FR/EA, to
result in an initial array of 33 sites. As the boundary of each source study was delineated by
watershed boundaries, sites within each watershed (i.e., Jamaica Bay, Bronx River, Lower
Passaic River, etc.) were evaluated through cost effectiveness/incremental cost analysis
(CE/ICA) in relation to each other, but not across watersheds. Ecosystem characteristics vary
strongly from one end of the HRE to another, making inter-watershed comparisons less
meaningful than intra-watershed evaluations. This process identified the recommended plan of
20 sites. The following sections are summaries of the plan formulation for the 33 sites in the
initial array that were considered to arrive at this Final Report recommending 20 sites, organized
and presented by:

Chapter 1-Introduction;

Chapter 2-Jamaica Bay Perimeter;
Chapter 3-Jamaica Bay Marsh Islands;
Chapter 4-Flushing Creek;

Chapter 5-Bronx River;

Chapter 6-Lower Passaic River;
Chapter 7-Hackensack River; and
Chapter 8-Oyster Reef Restoration.

HRE Final Integrated FR/EA
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This process is depicted in Figure D1-1 and Table D1-1.

AAAAL

Benefits Quantified
And Costs Estimated
Site-Specific Cost
Effective/Incremental
CostAnalysis
(CE/ICA)

Updated Benefits
and Costs
Updated Site-
Specificand
Regional CE/ICA
Analysis

Figure D1-1. Screening of HRE Sites
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Table D1-1: Hudson Raritan Estuary Ecosystem Restoration Feasibility Study and Source Study Summary

Prior “Source” Study
Planning Activities
(1996-2013)

Planning Region study
area reports

* Development of Target
Ecosystem
Characteristics (TECs)
with Partners

* Preparation of the HRE
Comprehensive
Restoration Plan (CRP)
(2009) outlining overall
goals, targets,
opportunities and
implementation strategies
* Developed concept
designs for 275 sites

* 44 restoration
opportunities
identified

* Sites advanced
with other
authorities, i.e., CAP
-Spring Creek North,
Gerritsen Creek,
Jamaica Bay Marsh
Islands.

* 6 perimeter sites

* Many preliminary
alternatives
screened resulting
in one site
proposed.

* NYCDEP
requested additional
coordination with
DEP's Long Term
Control Plan
requiring
modification of the
selected plan.

opportunities report
(350 restoration
opportunities)

* Sites screened for
habitat and water
quality
improvements
ranked low, medium,
high and very high
priority

* 23 Sites: high-
ranked habitat and
high-ranked water
quality improvement
benefits

* 50 sites identified
in Meadowlands
Environmental Site
Information
Compilation
(MESIC) (2004)

* 18 “Critical
Restoration Sites” &
23 Opportunities

"Source" Study HRE Jamaica Bay Flushing Creek Bronx River HRE-Hackensack Lower Passaic River
NJ Sports and
Sponsor PANYNJ NYCDEP NYCDEP and NYCDEP Exposition Authority NJDOT-NJDEP
PANYNJ Westchester County (NJSEA)
2001-2013 1996-2013 1999-2008 2003-2012 2003-2013 2003-2013
* Bronx River * Coordinated
* Preparation of 8 Watershed WRDA/CERCLA

[Superfund] effort with
USEPA, NOAA, USFWS
and State of NJ for
cleanup/restoration

* Investigation of
environmental dredging
pilot

* 53 Restoration
Opportunities identified in
17-mile segment (&
Tributaries)

* Sites identified as Tier 1
(could be implemented
near-term) and Tier 2
(required remediation prior
to restoration)

Sites included in

Tentatively Selected 5 Oyster Reefs and 5 1 site (Flushin 9 sites (5 Bronx 2 Sites (Metromedia 3 Tier-1 sites
PIan-Dra%t FR/EA Jamaica Bay Marsh 6 Perimeter Sites Creek) g County and 4 Tract and
Islands Westchester County) | Meadowlark Marsh) 2 Tier-2 sites
(Feb 2017)
Sites included in : , . - -
1 Tier-1 site
Recommended NER 3 Oyst_er Reefs and 5 _ _ 1 site (Flushing 5 sites (3 Bronx 2 Sites (Metromedia
Plan — Einal ER/EA Jamaica Bay Marsh 2 Perimeter Sites Creek) County and 2 Tract and _ _
Islands (1 Tier 2 Site) Westchester County) | Meadowlark Marsh) 1 Tier-2 site
(Jan 2020)
HRE Final Integrated FR/EA
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Jamaica Bay - Perimeter Sites (Appendix D: Chapter 2)

This section provides details on the assessment of existing and future without project conditions,
and alternatives development for perimeter sites from Jamaica Bay as supplementary
information to the plan formulation in the Main Report. Within the Recommended National
Ecosystem Restoration (NER) plan, two perimeter sites are recommended for wetland
restoration within Jamaica Bay, out of the six sites that were included in the draft report. Much
of the detail in this appendix is derived from the Jamaica Bay, Marine Park and Plumb Beach,
New York, Environmental Restoration Feasibility Study (Jamaica Bay “source” study) and
subsequently developed in the East Rockaway to Rockaway — Jamaica Bay Reformulation
Study.

The HRE FR/EA draft report evaluated six (6) restoration sites toward the continued goal of
developing a comprehensive restoration strategy to improve the environmental quality of
Jamaica Bay and restore its historical productivity and diversity.

Jamaica Bay Planning Region — Perimeter Sites
Dead Horse Bay
Fresh Creek
Hawtree Point
Bayswater Point State Park
Dubos Point
Brant Point

Through updated CE/ICA during feasibility level analysis after the draft report, three sites were
removed from the recommendation including: Hawtree Point, Dubos Point, and Bayswater State
Park. This left three sites to be recommended by HRE: Dead Horse Bay, Fresh Creek, and Brant
Point. However, Brant Point restoration was incorporated as an NNBF within the high frequency
flood risk reduction features recommended in the East Rockaway Inlet to Rockaway Inlet and
Jamaica Bay Reformulation Study’s Chief’'s Report (August 2019). Therefore, only two sites —
Dead Horse Bay and Fresh Creek — will be included in the HRE Recommended Plan.

Jamaica Bay Planning Region — Perimeter
Recommended NER Plan Sites
Dead Horse Bay (Tier 2)
Fresh Creek

The alternatives recommended for the Jamaica Bay Perimeter emphasize ecosystem restoration
activities that involve modification of hydrology and/or aquatic habitat. Habitats targeted include
wetlands, riparian and other aquatic systems, but also include adjacent maritime forest and
grasslands as appropriate. These latter habitats were perhaps the most severely impacted over
time with few remaining, yet they functioned as an integral part of the total ecosystem. They add
substantially to the value and functions of the adjacent wetland and aquatic communities but
were not formulated objectives of any of the alternatives considered. These actions are essential
to the project as a whole as they offer the most cost effective disposal option for excavated soil.
This is because excavation of the lowland areas is a necessary aspect of many of the restoration
alternatives at the HRE sites, and on-site soil/sediment material placement would be the

HRE Final Integrated FR/EA
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cheapest way to place the materials that are excavated from the lowlands to restore wetlands.
To transport the excavated soils/sediments to a different locality would be expensive, which
would add more cost to the restoration action. For this reason, it is the best option for USACE to
plan to place the material on-site as much as possible. In addition, this added soil/sediment to
upland areas will provide an ecological benefit as a buffer to help protect and sustain the marsh
communities restored by this project in the long-term. These adjacent habitats are integral
components of wetland systems acting as transitional zones between habitats, providing wildlife
and secondary water quality benefits; as well as functional and structural support to hydraulic,
sediment transport, and bank stability conditions of the restored wetland. In their 2000
publication Fischer and Fischenich provide a synopsis of design recommendations for riparian
corridors and vegetated buffer strips'. These recommendations vary based on the desired
habitat function or target species; however, due to limited space in the urban setting of
the Hudson Raritan Estuary, buffer habitat was generally restricted to under 30m width.

Dead Horse Bay was designated a Tier 2 Site in 2018 following the NPS decision to conduct a
CERCLA site-wide investigation and removal action at Dead Horse Bay South. Restoration at
Dead Horse Bay North must be coordinated with these NPS activities and timed accordingly.
If remedial actions are required at Dead Horse Bay North, NPS (or Potential Responsible
Parties) must pay 100% of those costs prior to implementing the restoration project.

! Fischer, R. A., and Fischenich, J.C. (2000). "Design recommendations for riparian corridors and vegetated
buffer strips,” EMRRP Technical Notes Collection (ERDC TN-EMRRP-SR-24), U.S. Army Engineer Research
and Development Center, Vicksburg, MS. www.wes.army.mil/el/emrrp

HRE Final Integrated FR/EA
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Jamaica Bay - Marsh Islands (Appendix D: Chapter 3)

Prior to colonization, there were an estimated 16,000 acres of salt marsh in Jamaica Bay
(USFWS 1997). In the early 1900s, Jamaica Bay was still home to large tracts of salt marsh
surrounded by dendritic tidal channels and flats. The ecosystem provides essential habitat for
shellfish, finish, and water fowl (NYCDEP 2016). In recent times, the area has been subject to
dredging, filling, construction, pollution, overharvesting and eradication of several species. The
ecosystem is still ecologically rich, but approximately 2,036 acres of tidal salt marsh were lost
from the marsh islands between 1924 and 1999, with the system-wide rate of loss rapidly
increasing over time (NYSDEC, 2001). From 1994 to 1999, an estimated 220 acres of salt marsh
were lost at an average rate of 44 acres per year. Left alone, the marshes were projected to
vanish by 2025, destroying wildlife habitat and threatening the bay's shorelines.

The National Park Service built a coalition tasked with researching the cause of the loss of marsh
island area in Jamaica Bay. Their final report indicates a dual mechanism of marsh island loss:
perimeter erosion and interior ponding/subsidence. The panel developed several hypotheses for
causes of this erosion and subsidence: sea level rise, sediment loss, dredging, shoreline
hardening, nutrient enrichment and resulting proliferation of sea lettuce, waterfowl grazing, and
boat traffic. The panel urged the community to continue researching specific hypotheses and to
implement restoration projects as soon as possible. The agencies met on several occasions to
discuss this new and very serious issue and eventually a consensus evolved that the islands
would be investigated under a separate parallel track using the CAP authority and this HRE
Ecosystem Feasibility Study.

NYSDEC and NYCDEP requested assistance in implementing several marsh island restoration
projects. USACE has already restored five (5) marsh islands amounting to over 160 acres of
habitat. The 2006 Ecosystem Restoration Report and Environmental Assessment for the
Jamaica Bay marsh islands recommended restoration at Elders Point East, Elders Point West,
and Yellow Bar Hassock. These three (3) islands were restored in 2007, 2010, and 2012,
respectively. Black Wall and Rulers Bar were also restored in 2012 as part of a beneficial use of
dredged material in partnership with community organizations and local agencies. Coordination
with NYSDEC and the NPS recommended that the maximum perimeter of each of the restored
islands should not exceed their 1974 footprints, estimated to be the inflection point at which the
existing marsh vegetation began to rapidly deteriorate.

The HRE Final Integrated FR/EA recommends the restoration of five (5) marsh islands in
Jamaica Bay to complement the five (5) marsh islands that the USACE has already restored in
the area. Habitat targets include high marsh, low marsh, and tidal creeks.

Jamaica Bay Planning Region — Marsh Islands
Recommended NER Plan Sites
Duck Point
Stony Creek
Pumpkin Patch West
Pumpkin Patch East
Elders Center

HRE Final Integrated FR/EA
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Flushing Creek (Appendix D: Chapter 4)

This section provides details on the assessment of existing and future without project conditions,
and alternatives development for the Flushing Creek site as supplementary information to the
plan formulation in the Main Report. Within the Recommended NER plan, one site was
recommended on Flushing Creek including 19.29 acres of habitat including wetland (9.76 acres
low marsh/2.47 acres high marsh), scrub/shrub (1.8 acres), maritime forest (3.89 acres), and
shallow water habitat (1.37 acres). The Engineering Appendix includes the grading and planting
plans for the Recommended NER Plan. Much of the detail in this appendix is derived from the
Flushing Creek and Bay Ecosystem Restoration Feasibility Study (“source” study) and
subsequently advanced in the HRE Feasibility Study.

The “source” study was initiated in 1999 and was included within the larger Harlem River, East
River and Western Long Island Sound Planning Region. During the "source” study, an array of
preliminary restoration opportunities, including tidal and freshwater wetland restoration,
breakwaters, reorientation of the federal navigation channel, daylighting of portions of Flushing
Creek and streambank restoration, were identified at various locations throughout the Flushing
Bay and Creek Study Area. The screening of initial alternatives and sites and alternative
development from the “source” study and activities following integration in HRE is included in
this appendix.

Restoration alternatives were further developed that focused on variations of Flushing Creek
dredging, capping and adjacent habitat restoration within the riparian, tidal wetland, and benthic
zones of the project area. Following site screening, the specific project area of focus was located
between the Long Island Railroad (LIRR) and the Interborough Rapid Transit Railroad (IRTRR).
The selected plan focused on Flushing Creek dredging and adjacent marsh restoration, including
4.4 acres of riparian restoration, 1.8 acres of wetland restoration on the left descending bank of
Flushing Creek, and 4.2 acres of wetland restoration on the right descending bank.

Harlem River, East River and Western Long Island Sound Planning Region —
Flushing Creek Recommended NER Plan Site

Flushing Creek — CRP Site 188 (between the LIRR and IRTRR)

In 2007, the site’s selected alternative was not supported by the NYCDEP at the time, as the
agency wanted the USACE to include additional environmental dredging activities in the
Tentatively Selected Plan (TSP). Progress was then suspended due to lack of funding, and the
study was inactivated and subsequently rolled into the HRE Feasibility Study in 2013. Following
integration, three (3) alternatives were developed for the Flushing Creek site. NYCDEP
determined that they would conduct environmental dredging of the creek, 100% borne by
NYCDEP, as part of the City’s Long Term Control Plan. Dredging of the creek was a key
assumption for the future without project (FWOP) conditions (during 2013-2018). In 2018,
NYCDEP indicated they were no longer planning on dredging the creek and the assumption of
the FWOP conditions had changed. The site was then reformulated based on the updated
assumption that the creek would remain undredged. Benefits (Appendix E) and costs (Appendix
I) were prepared and CE/ICA was conducted (Appendix J) to identify the recommended
alternative at the site and then remained a part of the Recommended Plan following the Planning
Region CE/ICA analysis (Appendix J).

HRE Final Integrated FR/EA
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Bronx River Sites (Appendix D: Chapter 5)

This section provides details on the assessment of existing and future without project conditions,
and alternatives development for the Bronx River sites as supplementary information to the plan
formulation in the Main Report. As part of the Bronx River Feasibility Study, studies were
conducted in the Bronx River to identify and evaluate the water resources problems, needs and
opportunities that would support environmental restoration, and an aquatic wetland habitat
necessary for a healthy Bronx River Basin ecosystem. The Bronx River Ecosystem Restoration
Feasibility “Source” Study conducted by the USACE, the New York City Department of
Environmental Protection (NYCDEP) and the Westchester County Planning Department and
other partner activities (New York City Parks [NYC Parks], Bronx River Alliance and other
academic and private entities) have documented the river's degradation and need for
restoration. The Bronx River Feasibility Study identified a total of 350 restoration opportunities
(USACE, 2007). Of these 350 sites, 23 were deemed to have Federal interest because of their
potential for high value habitat restoration and water quality improvements (the latter being an
auxiliary benefit from a USACE perspective), and were selected for further investigation. The
sites were screened and nine (9) sites were determined to be included in the focused array.

Harlem River, East River and Western Long Island Sound Planning Region —
Bronx River Sites
River Park/West Farm Rapids Park
Bronx Zoo and Dam
Stone Mill Dam
Shoelace Park
Muskrat Cove
Bronxville Lake
Crestwood Lake
Garth Woods / Harney Road
Westchester County Center

The nine (9) sites were identified among the 23 that were among the priorities of the Non-federal
sponsors (NYCDEP, NYC Parks and Westchester County) were evaluated further. See
Appendix J for the CE/ICA process to arrive at the sites included within the Recommended Plan.
This chapter presents the results of the “source” study including the site screening and
alternative development of each site. These 9 sites were identified as the Tentatively Selected
Plan during 2017 and were further analyzed resulting in five (5) sites included in the
Recommended Plan. See Appendix J for the CE/ICA process to arrive at the sites included within
the Recommended Plan. This chapter presents the results of the “source” study including the
site screening and alternative development of each site.

Harlem River, East River and Western Long Island Sound Planning Region —
Bronx River Recommended NER Plan Sites
Bronx Zoo and Dam
Stone Mill Dam
Shoelace Park
Bronxville Lake
Garth Woods / Harney Road

HRE Final Integrated FR/EA
Appendix D — Plan Formulation — Foreword and Chapter 1: Introduction D1-8



Hudson-Raritan Estuary Ecosystem Restoration Feasibility Study
Final Integrated Feasibility Report & Environmental Assessment

Lower Passaic River and Hackensack River (Appendix D: Chapters 6 and 7)

The Lower Passaic and Hackensack Rivers are located within the Newark Bay, Hackensack
River and Passaic River Planning Region. The area has been heavily developed and
industrialized since the mid-nineteenth century. This industrial activity has resulted in the
degradation of wetlands, discharges of effluents into the streams and rivers, and dumping of
industrial waste, thereby contaminating river sediments and adversely impacting fish and wildlife
habitat. Shorelines, tidal shallows, natural river channels and riparian forests have been greatly
modified by construction of bulkheads, other shoreline alterations, and channel dredging. Dams
and tide gates reduce stream connectivity and freshwater flow to Newark Bay, and block
upstream and downstream passage of migratory fish.

The restoration opportunities within this planning region had been identified pursuant the HRE-
Lower Passaic River and HRE-Hackensack Meadowlands “source” feasibility studies. The
Lower Passaic River “source” study was initiated in 2003 with New Jersey Department of
Transportation (NJDOT) as non-federal sponsor as part of a Governmental Partnership with U.S.
Environmental Protection Agency (USEPA) and Natural Resource Trustees (National Oceanic
Atmospheric Administration [NOAA], U.S. Fish and Wildlife Service [USFWS], New Jersey
Department of Environmental Protection [NJDEP]). The “source” study was a joint Remedial
Investigation/Feasibility Study (RI/FS) with USEPA combining both the USACE Water Resource
Development Act (WRDA) and USEPA Superfund Program (Comprehensive Environmental
Response, Compensation, and Liability Act, 1980 [CERCLA]) to comprehensively remediate and
restore the Lower Passaic River basin. The study area included the lower 17 miles of the Lower
Passaic River from Newark Bay to the Dundee Dam including tributaries Saddle River, Second
River and Third River. The restoration planning within the area was conducted in coordination
with the Superfund Program including shared data collection efforts informing site selection.
Remedial Action decisions (i.e., Focused Feasibility Study for the remediation of the lower 8.2
miles and non-time critical removal action at river mile [RM] 10.9) have influenced the sequence
and type of recommendation for restoration (e.g., construction near-term, construction following
remedial actions [“deferred”] or future feasibility study).

As part of the HRE-Hackensack Meadowlands Ecosystem Restoration “source” feasibility study,
the USACE and the New Jersey Meadowlands Commission (now the New Jersey Sports and
Exposition Authority [NJSEA]), prepared the Meadowlands Environmental Site Information
Compilation (MESIC) Report (USACE, 2004) and the Meadowlands Comprehensive Restoration
Implementation Plan (MCRIP) (USACE, 2010). A total of 52 restoration opportunities were
identified along the mainstem of the Passaic River (23) and its tributaries (29). Significant data
collection during the coordinated RI/FS was utilized to inform the restoration planning effort.
Sites were screened in coordination with NJDEP, partner agencies, the Community Advisory
Group (CAG), and a design charrette with NJDEP and the National Oceanic and Atmospheric
Administration (NOAA) (June 2015). Through the site screening process during the “source”
studies, a total of seven (7) project sites were identified for focused investigations and alternative
development.

HRE Final Integrated FR/EA
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Newark Bay, Hackensack River and Passaic River Planning Region —

Passaic and Hackensack River Sites

River Site
Oak Island Yards
Kearny Point
Passaic River Essex County Branch Brook Park

Dundee Island Park

Clifton Dundee Canal Green Acres

Hackensack River

Metromedia Tract

Meadowlark Marsh

Following integration of these studies into the HRE Feasibility Study, alternatives were
developed, benefits were quantified, costs were prepared and site-specific and regional CE/ICA
were conducted at each site. Clifton Dundee Canal Green Acres and Dundee Island Park were
removed from the recommended plan following regional CE/ICA. Kearny Point was
subsequently removed from the recommendation following coordination with United States Fish
and Wildlife Service (USFWS) and NOAA indicating a remedial action had occurred and would
prevent further restoration onsite. The final Recommended NER Plan includes 4 sites.

Lower Passaic River and Hackensack River

Recommended NER Plan Sites

Oak Island Yards

Essex County Branch Brook Park

Metromedia Tract

Meadowlark Marsh

HRE Final Integrated FR/EA
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Oyster Reef Restoration (Appendix D: Chapter 8)

Oyster reefs and their restoration were identified as a TEC for the HRE with a target statement
and overarching goal to “Establish sustainable oyster reefs at several locations” (USACE, 2016
and PANYNJ, 2014). The Oyster Reefs TEC was assigned a short-term objective of establishing
20 acres of reef habitat across several sites by 2020, and a long-term objective of establishing
2,000 acres of oyster reef habitat by 2050. These acreages were selected as the targets because
they are fractions of the known historical oyster beds in the HRE and were a realistic achievable
goal given the status of oyster reef restoration in the region. The oyster fishing industry in the
estuary thrived in the mid-late 19th century and was estimated to cover approximately 200,000
acres (810 kilometers?; Kennish 2002, Bain et al. 2007). The long-term goal of 2,000 acres is
1% of the historic oyster coverage, and the short-term goal is 0.01% of the historic coverage.

Conceptual plans were developed for small-scale restoration at five (5) sites in the draft feasibility
report, which were subsequently refined to three (3) sites for this final report. See Appendix J for
the CE/ICA process to arrive at the sites included within the Recommended Plan.

The designs incorporate restoration techniques that have been tested during pilot programs
implemented between 2010 and 2019, and include combinations of restoration techniques most
suitable for the conditions, such as bathymetry, tidal currents, and substrate at each site. The
proposed small-scale oyster reef restoration restores over 50 acres of reef structure which,
allowing for natural mortality associated with restoration, should meet and exceed the year 2020
objective. The Recommended Plan exceeds the goal for 2020 (20 acres), but is far below the
goal for 2050 long term target of 2000 acres. The restoration recommended in this interim FR/EA
Report contributes significantly to the overall targets for the region work with partners. It was
assumed that additional future oyster reef restoration would be recommended through future
feasibility study spin-offs. It is envisioned that, between the HRE Feasibility Study oyster reef
restoration projects and continuing restoration efforts by the sponsors and other entities in the
HRE study area, there will be considerably more functioning oyster reef habitat by 2050.

This chapter presents background on the prior projects implemented at the locations within the
Recommended Plan, measures and techniques for oyster reef restoration and alternative
development at each site. These recommendations for near-term construction will be an
important first step in oyster habitat restoration objectives and associated sub-objectives to
incorporate diverse habitat to improve feeding, breeding and nursery grounds for fish and
communities. Secondary benefits include incorporating habitat structure to provide secondary
coastal storm risk management benefits (e.g., wave attenuation, shoreline stability, and
shoreline resiliency) to serve as potential natural and nature-based features and improving water
quality through filtration.

It is well documented that oyster reef restoration would provide significant ecological uplift to the
HRE. Oysters are valuable organisms that can provide a multitude of ecological benefits
including providing habitat for various aquatic species, filtering the water column, and, in some
geographic areas, encouraging the growth of tidal shallows and salt marshes. Additionally,
oysters can contribute to the reduction of climate change impacts by attenuating storm surges
and sequestering carbon.

HRE Final Integrated FR/EA
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Previous oyster reef restoration activities, including the Oyster Restoration Research Project
(ORRP) and other actions by the Harbor School/BOP, NY/NJ Baykeeper, the Hudson River
Foundation and NYCDEP, have already provided encouraging results as oysters have been
observed to survive for multiple years after placement on artificial substrate. The HRE Feasibility
Study has taken the data provided by these restoration activities and has built upon them,
serving as the foundation of recommendations for specific restoration techniques, site
considerations, and management of existing reefs. The Recommended NER Plan for oysters
includes 3 oyster reefs located in three different Planning Regions.

Oyster Reef Restoration
Recommended NER Plan Sites
Lower Bay: Naval Weapons Station Earle
Upper Bay: Bush Terminal
Jamaica Bay: Head of Jamaica Bay

HRE Final Integrated FR/EA
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1. Introduction

1.1 General Alternative Development

Once sites were identified for further evaluation alternative development was conducted similarly
at each site. The typical methods for alternative development and the management measures
utilized to meet planning objectives are presented below.

1.1.1 Baseline Conditions

In addition to baseline surveys and site specific data collected for each “source” study, recent
field data collection was conducted to characterize baseline existing conditions for estuarine
and freshwater riparian restoration sites. Baseline conditions were measured using the
Evaluation of Planned Wetland (EPW) assessment (Bartoldus et al., 1994), the Natural
Resource Conservation Service (NRCS) Stream Visual Assessment Protocol (SVAP) [for
background information only], Oyster Habitat Suitability Index (Swannack et. al., 2014),
Watershed-Scale Upstream Connectivity Toolkit (WUCT) (ERDC, 2018) and other field surveys;
all of which are presented in the Environmental Benefits Appendix.

A specific field approach focused on accomplishing three (3) broad goals:

Collect data as required for the appropriate ecological functional assessment model and
characterize existing conditions.

Review a single existing HRE restoration alternative that had been prepared via desk-top
available data and confirm the adequacy of the restoration approach.

Identify additional restoration measures to support additional alternatives, focusing on varying
levels of ecological benefit/uplift, long-term success, and economic feasibility.

1.1.2 Restoration Management Measures

Restoration measures are features or activities that can be implemented at each site to
address the water resource problems and meet planning objectives which are based on the
relevant TECs. Management measures were informed by field investigations and derived from
a variety of sources. Sources for management measures included reconnaissance reports and
prior restoration planning during each “source” study; prior public scoping process and U.S.
Army Engineer Institute of Water (IWR) Management Measures Digital Library for Ecosystem
Restoration.

Generally, discrete habitat types are found in differing ranges and densities within each
planning region. Thus, most restoration opportunities, and therefore most restoration
measures, are similar within a planning region. Cost-effective and site-appropriate restoration
measures, scales, and combinations of feature and activity types were identified and
evaluated at each restoration site to improve the native habitats within the site. This supports
the intent to develop a mosaic of habitats within each site, given the limited opportunities
and available habitat within the highly urbanized environment. Table D1-2 provides a sample
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of restoration and management measures associated with proposed TECs that were used alone
or in combination to develop alternatives for each site associated with planning objectives.
Further description of these measures and construction techniques for the measures proposed
at each site can be found in the Engineering Appendix.

Table D1-2. Planning Objectives, Associated Target Ecosystem Characteristics and
Proposed Restoration Measures

Objectives

Target Ecosystem
Characteristics/Habitat Types

Restoration Measures

Objective #1: Restore
the structure, function,
and connectivity, and
increase the extent of
estuarine habitat in
the HRE.

Objective #3: Restore
the structure and
function, and increase
the extent of marsh
island habitat in
Jamaica Bay.

Wetlands (low marsh,
high marsh, emergent,

lﬁ forested, scrub/shrub)
9 Habitat for Waterbirds

Fill removal

Dredging
Grading/Recontouring
Hydrologic restoration
Invasive species removal
Native vegetation planting
Sediment/material placement
Wetland re-vegetation

Objective #2: Restore
the structure and
function, and increase
the extent of
freshwater riverine
habitat in the HRE.

Tributary Connections
(fish passage and
riverine habitat),

Shorelines and
Shallows

2

e Barrier removal

e Bedrestoration

e Channel
modification/realignment

e In-stream structures

e Fish attractor installation

Fish passage system

installation

Hydrologic restoration

Dredging

Sediment forebays

Streambank restoration

Shoreline softening

Invasive Species Removal

Native Plantings

Fill removal

Grading

Riparian forest and

scrub/shrub habitat restoration

e Shallow water restoration
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Target Ecosystem

oyster reefs in the
HRE.

Objectives Characteristics/Habitat Types Restoration Measures
e Sediment/Soil placement
Support Objectives 1 e Associated habitat restoration
e Fillremoval
Zzg ﬁnerzigzd buffer Coastal and Maritime e Forest restoratior]
functioning wetlands Forests * Forestpreservation
and riparian habitat * Grading .
e Invasive species removal
e Native vegetation planting
¢ Deploying live shellfish
e Sediment/material placement
Objective #4: o Slubmarin(ta structure
placemen
Increase the extent of Oyster Reefs ~ Spat on Shell

v' Qyster Condos
v' Oyster Castles
v' Super Trays
v' Gabions

Objectives #1, #2, #3,
#4

Habitat for Fish, Crab,
and Lobsters

&

e The Habitat for Fish, Crab, and
Lobsters TEC is subject to
restoration measures listed
above in support of the
Wetlands, Oyster Reefs, and
Shorelines and Shallows
TECs.

these targets)

Measures resulting in secondary benefits contributing to other regional
Comprehensive Restoration Plan TECs (Note: Alternatives were not formulated for

Enclosed and Confined
| W) \Waters

e Contaminated sediment
removal or capping

e Debris removal

e Sediment control BMP
installation

e Sediment/material placement

e Shoreline softening

Sediment
Contamination

o

Contaminated sediment
removal or capping
Grading

Native vegetation planting

@ Public Access

Fill removal

Public access improvement
Public education
Sediment/material placement
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1.2 Evaluation of Alternatives

Each alternative was evaluated with benefits quantified (Benefits Appendix), costs estimated
(Cost Appendix) and site-specific CE/ICA conducted (Appendix J). Once the 33 sites were
selected, an additional round of CE/ICA analysis was conducted to compare the costs and
benefits of the TSP alternative at each site within the same planning region or habitat type (e.g.,
oysters or marsh islands). The results of this analysis caused 9 sites to be screened out of the
Recommended NER Plan (CE/ICA Appendix). The sites that were removed are presented in
Table D1-3.

Table D1-3: Sites Removed from Recommended NER Plan Based on CE/ICA Analysis

Planning Region Site Name
Hawtree Point
Jamaica Bay Perimeter Dubos Point

Bayswater State Park
Muskrat Cove
Harlem River, East River and | River Park/West Farm Rapids Park

Western Long Island Sound Crestwood Lake
Westchester County Center
Newark Bay, Hackensack Dundee Island Park

River and Passaic River Clifton Dundee Canal Green Acres

Following the regional CE/ICA, two other sites were removed from the Recommended NER
Plan. Brant Point, in Jamaica Bay, was determined to be implemented as part of the High
Frequency Flood Features approved in the East Rockaway and Jamaica Bay Reformulation
Study’s Chief’'s Report (USACE, 2019). Kearney Point, at the confluence of Lower Passaic River
and Newark Bay, was also removed from the Recommended NER Plan following coordination
with the USFWS and NOAA indicating that restoration would not be able to occur due to the
upland remedial action that was implemented on site. The final HRE Recommended NER Plan
includes a total of 20 restoration sites (Table D1-4).

Table D1-4: Sites Remaining in Recommended NER Plan
Planning Region Site Name
Dead Horse Bay
Fresh Creek
Duck Point
Stony Creek
Jamaica Bay — Marsh Islands Pumpkin Patch West
Pumpkin Patch East
Elders Center
Flushing Creek
Bronx Zoo and Dam
Stone Mill Dam
Shoelace Park
Bronxville Lake

Jamaica Bay — Perimeter Sites

Harlem River, East River and
Western Long Island Sound
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Garth Woods/Harney Road

Newark Bay, Hackensack
River and Passaic River

Oak Island Yards

Essex County Branch Brook Park

Metromedia Tract

Meadowlark Marsh

Oyster Reef Restoration
(Multiple Planning Regions)

Naval Weapons Station Earle

Bush Terminal

Head of Jamaica Bay
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2. Jamaica Bay Perimeter Sites

Jamaica Bay is about eight (8) miles long, four (4) miles wide, and covers an area of
approximately 26 square miles. The bay spans the southern portions of the two (2) most
populated boroughs in the New York City, Brooklyn (Kings County) and Queens (Queens
County), and the western boundary of Nassau County. The bay is fringed by remnant salt
marshes, heavily modified tidal creeks, disturbed upland ecosystems, parks, landfills, dense
residential communities, commercial and retail facilities, public transportation, and John F.
Kennedy International Airport. The bay itself is composed of salt marsh islands, mudflats, tidal
creeks, navigational channels, and open water.

In the 19" and 20™ centuries, through a series of human actions, extensive habitat losses
resulted in the severe degradation of much of the remaining habitats and the bay’s chemical,
physical, and biological environment. These actions included the filling of marshes and open
water areas, hardening of shorelines, altering of the bathymetry of the bay bottom, inputs from
raw and treated sewage, combined sewage overflow, and landfill leachates, which impaired the
ability of Jamaica Bay to function as an ecological system.

The Jamaica Bay, Marine Park, Plumb Beach Feasibility Study (Jamaica Bay “source” study)
was initiated in 1996 to improve the environmental quality of Jamaica Bay and restore its
historical productivity and diversity. At initiation of the Jamaica Bay “source” study, the problems
with the loss of marsh islands had not been identified and therefore focused on the perimeter of
the bay. A total of 44 sites were initially identified as restoration candidates (USACE 1997) which
were screened resulting in eight (8) sites which were ultimately selected for more detailed study
and design in the Jamaica Bay “source” study. These eight (8) sites were identified as the
Tentatively Selected Plan of the Jamaica Bay “source” stand were approved at the Alternative
Formulation Briefing in January 2010. These 8 sites were then rolled into HRE where they were
screened down to 6 sites for the initial array. This chapter presents the results of the “source”
study including the site screening and alternative development for the perimeter sites.

2.1 Project Area Context

Jamaica Bay is a tidal waterway in an urban area which is connected to the lower bay of New
York Harbor by Rockaway Inlet. The bay is located 17 miles south and east of the Battery in
Manhattan and 22 miles from midtown Manhattan. The Belt Parkway bisects its northern
boundary and two (2) large man-made intrusions, Flatbush Avenue and Cross Bay Boulevard,
bisect it east to west.

The study area is located within portions of the Gateway National Recreation Area (GNRA),
which includes the Jamaica Bay Wildlife Refuge. Both GNRA and the wildlife refuge are operated
by the National Park Service (NPS). The GNRA is the nation’s first urban park and was created
in 1972 to preserve the scenic beauty, flora/fauna, and recreational opportunities of the estuaries
and beaches in New York City and Sandy Hook, New Jersey; it encompasses 26,000 acres,
9,155 of which are part of the wildlife refuge (GNRA, 2003). The wildlife refuge, located along
Cross Bay Boulevard, is the only urban wildlife refuge in the New York Bight region. In 2015, 3.8
million people visited the Jamaica Bay portion of the Gateway National Recreation Area, roughly
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three (3) times the number that visit Everglades National Park and comparable to the number of
visitors to Yellowstone and Yosemite National Parks (Sanderson, et. al., 2016).

Lying within the Atlantic Coastal Plain geological province, Jamaica Bay consists of loose
unconsolidated cretaceous to recent sediments resting on deeply buried crystalline rock floor.
The loose sediments are associated with past glaciation periods that resulted in an outwash
plain. This sandy plain merged into the historical tidal marshes and barrier island beaches. Over
time, physical and biological processes molded Jamaica Bay into a highly productive ecosystem.

Under the National Estuary Act of 1987, the United States Environmental Protection Agency
(USEPA) has designated the New York Bight and NY/NJ Harbor as an estuary of national
significance. Within the Comprehensive Conservation and Management Plan, signed by the
governors of both states as well as the heads of all the major federal, state and local agencies
with jurisdiction in the estuary and managed under the Harbor Estuary Program, Jamaica Bay
is specifically targeted as a valuable ecosystem in need of protection and restoration. The bay
was also identified as significant estuarine habitat by the United States Fish and Wildlife Service
(USFWS) in Significant Habitats and Habitat Complexes of the New York Bight Region (USFWS,
1999), as a major migratory stopover point along the Atlantic Flyway migration route under the
National Waterfowl Management Plan, and a significant coastal habitat under the Coastal Zone
Management Act. As an ecological area in a city, the Jamaica Bay system also provides critical
seasonal or year-round support to 214 species that are on either state or federal endangered
and threatened species list (NYCDEP, 2007).

In the long term, wetland habitat restoration in Jamaica Bay would directly benefit multiple life
stages of resident, transient, and migratory fish species, by providing forage, spawning, nursery,
and refuge habitat. Restoration of tidal channels and basin re-contouring, by improving tidal
flushing and restoring natural salinity regimes, would contribute to an improved habitat for fish
(Dibble and Meyerson, 2012), inhibit further expansion and colonization of the invasive common
reed (Phragmites australis) in coastal marshes (Raposa, 2008; Chambers et al., 2012), and may
allow the establishment of native aquatic vegetation. Shoreline restoration would also reduce
long-term turbidity levels by reducing shoreline erosion. Oyster restoration would provide
beneficial fish habitat (Grabowski and Peterson, 2007; Peterson et al., 2003; Scyphers et al.,
2011). Additionally, establishment of oyster reefs would provide water filtration and an attendant
reduction in turbidity (Coen et al., 2007) and larval, juvenile, and adult oysters would provide a
prey resource for many fish species, which would provide long-term benefits to fish and aquatic
macrophytes.

According to NMFS correspondence, four (4) different species of protected marine turtles and
the endangered Atlantic sturgeon (Acipenser oxyrinchus oxyrinchus) may be present in the bay.
The New York Natural Heritage Program (NYNHP) identified several rare, federal- or state-listed
bird species on or within one-half mile of potential restoration sites. These include the state-
endangered Peregrine falcon (Falco peregrinus) and Short-eared owl (Asio flammeus); the
state-threatened Piping plover (Charadrius melodus), Northern harrier (Circus cyaneus), Upland
sandpiper (Bartramia longicauda) and Common tern (Sterna hirundo); and the state-protected
Barn owl (Tyto alba) and Laughing gull (Leucophaeus atricilla). The USFWS also identified the
endangered Roseate tern (Sterna dougallii) and threatened Red knot (Caliris canutus rufa).
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Butterfly species white-m hairstreak (Parrhasius m-album) and red-banded hairstreak
(Calycopis cecrops) were observed in Floyd Bennett Field near Dead Horse Bay. New York
state-listed vascular plants were documented at or near the Dubos Point, Brant Point, Bayswater
Point State Park, Dead Horse Bay, and Head of Jamaica Bay restoration sites. All of these
threatened or endangered species could benefit from the restoration taking place in Jamaica
Bay.

Jamaica Bay was also the subject of a New York City law (Local Law 71), enacted in 2005,
requiring the development of a protection plan to preserve and restore its natural and related
values. Specifically, the Jamaica Bay Watershed Protection Plan Update (NYCDEP, 2016)
addresses wetland loss, water quality, habitat loss, and ecological degradation. The City of New
York and the NPS signed an agreement in 2012 to co-manage Jamaica Bay as an integrated
social ecological system. Under the new partnership, approximately 10,000 acres of federal and
city-owned parks in and around Jamaica Bay would be jointly managed and initiatives created
to improve ecosystem services such as recreation space, public access, and public education,
while advancing research on issues related to resilience in Jamaica Bay (NYC Parks, 2015).
The Jamaica Bay — Rockaway Parks Conservancy was formed in 2013 to support this
partnership.

The Science and Resilience Institute at Jamaica Bay (SRIJB), also established in 2013, aimed
at increasing understanding of urban watersheds through resiliency-focused research and to
engage government and community stakeholders to work together towards a more resilient
ecosystem. The SRIJB is supported by a research consortium led by the City University of New
York and represents a partnership among academic institutions, government agencies, non-
governmental organizations and community groups.

The implementation of the Jamaica Bay “source” study and ongoing HRE restoration feasibility
were conducted in coordination with project partners and various advisory committees including:

e New York City Department of Environmental Protection (NYCDEP) Jamaica Bay
Watershed Protection Plan Advisory Committee composed of USACE, NPS, Port
Authority of New York and New Jersey (PANYNJ), National Resources Defense Council
(NRDC), Jamaica Bay EcoWatchers, Stony Brook University and a representative from
Community Activists.

e The SRIJB Public Agency Committee (PAC) comprised of representatives from public
agencies that are involved in planning, management and regulatory oversight of Jamaica
Bay. The PAC includes the USACE, NPS, USEPA, Federal Emergency Management
Agency (FEMA), US Department of Housing and Urban Development (HUD), New York
State Department of Environmental Conservation (NYSDEC), New York State Governor’s
Office of Storm Recovery (NYSGOSR), New York State Department of Transportation,
PANYNJ, New York City Department of City Planning, NYCDEP, New York City
Department of Parks and Recreation (NYC Parks), New York City Office of Emergency
Management and New York City Office of Recovery and Resilience,

e SRIJB Stakeholder Advisory Committee (SAC) is comprised of representatives from
community-based, environmental, environmental justice and other civic organizations in
Jamaica Bay. The SAC includes The American Littoral Society, Jamaica Bay
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EcoWatchers, The Nature Conservancy, The Trust for Public Land, Hudson River
Foundation, Eastern Queens Alliance, Environmental Defense Fund, National Park
Conservation Association, National Wildlife Foundation, NYC Audubon, Regional Plan
Association and Rockaway Waterfront Alliance.

e SRIJB Consortium is composed of nine (9) research institutions including City University
of New York, Columbia University Earth Institute, Cornell University, Institute of Marine
and Coastal Sciences/Rutgers University, NASA Goddard Institute for Space Studies,
New York Sea Grant, Stony Brook University, Stevens Institute of Technology, Wildlife
Conservation Society.

e Jamaica Bay Task Force, which includes members from most organizations listed above.

As a result of the above and ongoing coordination with partners, many of the recommendations
within this FR/EA are important components of the regional plan to restore Jamaica Bay. These
restoration projects were also identified as important components of the regional strategies and
recommendations to provide CSRM benefits and ecosystem services to the surrounding
communities following Hurricane Sandy. PlaNYC (NYC, 2013a), the New York City Special
Initiative for Rebuilding and Resiliency’s (SIRR) plan (NYC, 2013b), New York State 2100
Commission Report Recommendations to Improve the Strength and Resilience of the Empire
State’s Infrastructure (NYS, 2003), and other documents, provided recommendations to create
a more resilient New York City during the recovery efforts of Hurricane Sandy. For Jamaica Bay
specifically, the SIRR identified the study and installation of wetlands for wave attenuation in
Howard Beach and further flood risk reduction improvements within Jamaica Bay (Coastal
Protection Initiative 14) and complete living shorelines and floating breakwaters for wave
attenuation in Brant Point, Queens (Coastal Protection Initiative 17). Within the New York State
2100 report, the tidal wetlands of Jamaica Bay were singled out as examples of protective natural
infrastructure as a part of the state’s flood risk management strategy.

The six (6) sites further evaluated in this FR/EA, would have provided ecosystem benefits and
potential CSRM secondary benefits serving as NNBFs within Jamaica Bay while complementing
other ongoing coastal restoration efforts at Spring Creek North and formerly planned coastal
restoration at Spring Creek South and Howard Beach- New York Rising Community
Reconstruction Plan (NYSGOSR, March 2014).

HRE Final Integrated FR/EA
Appendix D — Plan Formulation — Chapter 2: Jamaica Bay Perimeter D2-4



Il

March 2020
2.1.1 Initial Screening (Phase 1)

The first phase of screening for the Jamaica Bay sites started with 41 restoration sites in addition
to the Jamaica Bay Marsh Islands. These sites were presented in Jamaica Bay Navigational
Channels and Shoreline Environmental Surveys Final Report (1997) (Table D2-1). Phase 1
screening eliminated nine (9) sites (Table D2-2) based on the following characteristics that were
expected to greatly increase the monetary costs and reduce the ecological benefits of any
restoration proposal, such that the costs would outweigh the benefits:

e Held largely by private property owners.
Physical space constraints such as buildings, public roadways, and utilities that did not
allow adequate space for the development of viable wetland restoration projects.

e Former industrial uses in which soils had been contaminated (known HTRW
contamination).

e Water quality modeling results.
The site already contained valuable existing habitat.

Table D2- 1. Phase 1 Screening of the Jamaica Bay Sites

Marsh Islands*
Fresh Creek 7
Dubos Point 26
Brant Point 28
Dead Horse
Bay 36
Paerdaget 5
Basin
Spring Creek
South 10
Gerritsen
Creek 1B
Hawtree Basin 11
Bergen and
Hawtree 12
Basins
Grassy Bay 14
Hook Creek 16
Mott Peninsula 17
Mott Basin 18
Head of_ Mott 19
Basin
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Gerritsen/White
Horse Bay Inlet
Bannister
Creek
Healy Avenue
Norton Basin
Norton
Peninsula
Conch Basin
Sommerville
Basin
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PHASE 1 SCREENING (1995-1997)
Site Name US.ACE LO((:)?\ted FIYEIE Known HTRW Wat(_er Val_ua_ble
Site # Pri Space C Quality Existing
rivate . contamination . .
Constraints Modeling | Habitat
Property
Canarsie 6
Beach
JFK
International 13
Airport
JFK
International 15
Airport Runway
4L
Sewer
Treatment 31
Plant
Rockaway
Point 33
Breezy Point 34

* Marsh Islands identified separately and analyzed on their own in Chapter 3.

Following the Initial Phase 1 screening 32 sites remained as potential restoration opportunities,
in addition to the Jamaica Bay Marsh Islands. After this Phase of screening, public meetings
were held throughout the study area to receive input on the restoration concepts from the local

stakeholders.

Table D2- 2. Sites Removed in Phase 1 Screening.

Site Name USSit'ZC#E Reason Site Was Screened Out
Shellbank Creek 1A Much of the site area was owned by private property
owners.
White Island 1C Known HTRW contamination at the site.
U.S. Coast Guard Facility, 3 Restoration would impinge on mission critical Coast
Floyd Bennett Field Guard activities.
Canarsie Beach 6 There is already upland shrub and low marsh habitats
that provide good fish and wildlife diversity at the site.
JEK International Airport 13 Restoration would mterf;gg;:;th daily operation of the
JEK International Airport NYCDEP water guality modeling res_ults showed that
15 the restoration concept would not improve water
Runway 4L .
quality.
A bulkhead immediately joins a roadway at this site.
Sewer Treatment Plant 31 Not enough room to work on the bulkhead without
compromising the road.
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Site Name USSitA(;C#E Reason Site Was Screened Out

This site is presently used by piping plover and least
Rockaway Point 33 tern. Construction activities could interfere with these
endangered species.

This site is presently used by piping plover and least
Breezy Point 34 tern. Construction activities could interfere with these

endangered species.

2.1.2 Second Screening (Phase 2)

At the initiation of Phase 2 screening, three (3) new sites were added to the list of potential
restoration sites. This was done in response to feedback USACE received from local
stakeholders during the public meetings. Two of these additional sites had been proposed in the
HRE Comprehensive Restoration Plan (CRP): Bayswater Point State Park and Hawtree Point,
and one arose from stakeholder coordination: Broad Channel. This brought the total number of
sites examined by this “source” study to 44: 41 from the Jamaica Bay Navigational Channels
and Shoreline Environmental Surveys Final Report and three (3) sites from the CRP and
Stakeholder coordination. Since 9 sites had already been screened out in Phase 1 screening,
Phase 2 screening commenced with 32 sites and the Jamaica Bay Marsh Islands.

In the second phase of screening, the 35 sites were strategically screened using five criteria: 1)
site access; 2) new data on potential site contamination; 3) the need to modify Combined
Sewer Outfalls (CSO) and storm drains if the restoration concept was implemented; 4)
likelihood of restored site to remain stable after construction; and 5) suitability for Submerged
Aquatic Vegetation (SAV) restoration (where SAV restoration was part of the restoration
concept). This strategic screening was different than Phase 1 screening. Instead of
eliminating sites as restoration potential, this screening ranked the sites into higher priority
(Priority #1- less costly) sites for restoration and lower priority (Priority #2- more costly) sites
for restoration. It was the goal of the USACE to focus on the high priority sites first, since they
were assumed to be easier to implement assuming less issues associated with the five criteria
above. Though the Priority #2 sites were considered lower priority than the Priority #1 sites,
they still could be the focus of future spin-off studies using the HRE Study Authorization. To
initiate a spin-off study in the future, a second feasibility study report under a new feasibility
cost sharing agreement would need to be undertaken.

To accomplish this second screening phase, the USACE consulted with technical experts from
NPS, USFWS, USEPA, NYSDEC, New York State Department of State (NYSDOS), NYCDEP,
NYC Parks and interested local groups. This group of technical experts collaborated to
evaluate each of the 35 sites (Table D2-3) using the five criteria listed above. This screening
characterized 10 Priority #1 Sites: Gerritsen Creek, Spring Creek, Fresh Creek, Broad Channel,
Dead Horse Bay, Hawtree Point, Brant Point, Dubos Point, Paedergat Basin and Bayswater
Point State Park. There were 25 sites identified as Priority #2 sites. The Priority #2 sites were
thus removed from further consideration in the initial array (Table D2-4). It was also during this
time that the study team identified the environmental degradation of the marsh islands and
started analyzing them on their own, separate from the perimeter sites. The analysis and
recommendations for the Jamaica Bay Marsh Islands are presented in Chapter 3 of this report.
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Table D2- 3. Phase 2 Screening of Jamaica Bay Perimeter Sites

PHASE 2 SCREENING (2000)

. USACE iti
Site Name Site # gifedsdgzjodnea:jl Priirity Pri(;rity Jll_Jstific;aDtipn_for
in 2000 ower Priority
Hawtree Point Cil;lP From CRP 1
Bays"‘f;ﬁi State ci4RSP From CRP 1
Fresh Creek 7 1
Dubos Point 26 1
Brant Point 28 1
Dead Horse Bay 36 1
Paerdaget Basin 5 1
Spring Creek South 10 1
Gerritsen Creek 1B 1
Broad Channel X PUb.“C 1
Meetings
Hawtree Basin 11 2 Site access &
contamination
Bergen and 12 2 Site access &
Hawtree Basins contamination
Contamination &
Grassy Bay 14 2 unsuitable SAV
restoration
Hook Creek 16 2 Contamination
Mott Peninsula 17 2 Stability after
construction
Mott Basin 18 2 Sitg access, C.S 0&
tidal circulation
Head of Mott Basin 19 2 Contamination & CSO
Site access,
Gerritsen/White 1D 5 contamination &
Horse Bay Inlet stability after
construction
Bannister Creek 20 2 Site aCcess &
contamination
Site access,
Healy Avenue 21/22 2 contamination, stability
& tidal circulation
Norton Basin 23 2 Contamination & CSO
Norton Peninsula 24 2 Site access &
contamination
Conch Basin 25 2 Contamination & CSO
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PHASE 2 SCREENING (2000)

: USACE e
Site Name Site # gif\edsdxaodneacljl Priority | Priority Justification for
in 2000 1 2 Lower Priority
Sommerville Basin 27 2 Contamlnatu)_n & tidal
circulation
Vernam-Barbados Contamination, CSO &
g 29 2 . . )
Basins tidal circulation
Ranger Road N
Bulkhead, Floyd 2 2 Cont:tr;‘t')?ﬁ“o” &
Bennett Field y
Beach 90" Street 30 2 Contamination & tidal
circulation
Roxbury — U.S. Tidal circulation &
32 2
Army Barracks cultural resources
Plumb Beach 35 2 Stabmty & tidal
circulation
Beach 85t Street 37 2 Contamination
Four Sparrow 4 2 Contamination
Marsh
. Contamination, stability
Hendrix Creek 8 2 & CSO
Vandalia Dunes 9 2 Contamination
. Potential
Spring Creek Park 38 2 Contamination
Site access,
Bergen Beach 39 2 contamination & tidal
circulation
Marsh Islands
Marsh Islands X identified as an issue,
analyzed on their own
in Chapter 3.
Table D2- 4. Lower Priority # 2 Sites that were removed following Phase 2 Screening.
Site Name USS“AE‘}C#E Justification for Priority # 2 Designation
Hawtree Basin 11 Site access and contamination issues
Bergen and Hawtree Basins 12 Site access and contamination issues
Contamination and unsuitability for SAV
Grassy Bay 14 )
restoration
Hook Creek 16 Contamination
Mott Peninsula 17 Stability after construction
Head of Mott Basin 19 Contamination and CSO issues
Gerritsen/White Horse Bay 1D Site access, contamination, and stability after
Inlet construction
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Site Name USSiQC#E Justification for Priority # 2 Designation
Bannister Creek 20 Site access and contamination
Healy Avenue 21/22 Site access, (_:ontamina_ttion, _stabili_ty after
construction, and tidal circulation
Norton Basin 23 Contamination and CSO issues
Norton Peninsula 24 Site access and contamination
Conch Basin 25 Contamination and CSO issues
Sommerville Basin 27 Contamination and tidal circulation issues
Vernam-Barbados Basins 29 Contamination, C_SO, and tidal circulation
issues
Ranger Road Bulk.head, Floyd 2 Contamination and stability
Bennett Field
Beach 90" Street 30 Contamination and tidal circulation
Roxbury-U.S. 32 Tidal circulation and cultural resource
Army Barracks concerns
Plumb Beach 35 Stability and tidal circulation
Beach 85" Street 37 Contamination
Four Sparrow Marsh 4 Contamination
Hendrix Creek 3 Contamination, stability after construction, and
CSO issues
Vandalia Dunes 9 Contamination
Spring Creek Park 38 Contamination
Site access, contamination, and tidal
Bergen Beach 39 : .
circulation

In April of 2000, the NPS and USACE entered into an interagency agreement to conduct baseline
assessments for the 10 Priority #1 sites. These federal agencies, along with the City University
of New York Aquatic Research and Environmental Assessment Center at Brooklyn College,
established the Jamaica Bay Ecosystem Research and Restoration Team (JABERRT),
comprising 18 scientists from nine (9) institutions. From 2000 to 2001, JABERRT completed an
extensive literature search and conducted a detailed inventory and bio-geochemical
characterization of Jamaica Bay, publishing its final report in 2002 (USACE, 2002). This report,
along with the existing conditions report (USACE, 2002a), and conceptual designs and cost
report (USACE, 2003) prepared for the Jamaica Bay Feasibility Study, served as the basis for
identifying existing conditions and recommending restoration alternatives at each of the
remaining Jamaica Bay sites.

2.1.3 Third Screening

The third phase of screening started with the 10 Priority# 1 sites that were evaluated using two
criteria including: 1) water quality modeling results that showed no improvement in dissolved
oxygen due to the project; and 2) any sites that would be implemented under the Continuing
Authorities Program (CAP). Two (2) sites were screened out in this phase (Table 6) and are
outlined below.
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e Poor results of Water quality modeling: The Broad Channel restoration concept was to
install culverts to restore tidal circulation. NYCDEP carried out initial water quality
modeling and found that there was no net improvement in dissolved oxygen levels due to
the project, and that poor water quality in one location could be transported to other areas.
Since the proposed restoration at these sites would not improve habitat for fish, crab, and
lobsters, these two sites were screened out.

e Implementation as a CAP project: Gerritsen Creek was incorporated into the CAP,
Section 1135, to expedite implementation and advance construction when a new non-
Federal sponsor, New York City Department of Parks (NYCDPR) — Natural Resources
Group, received targeted restoration funding from a state bond act. In addition, Spring
Creek North (a Priority# 2 site) also advanced under the CAP Section 1135 authority.

Table D2- 5. Phase 3 Screening for Jamaica Bay Perimeter Sites

_ USACE PHASE 3 SCREENING (2006-2007)
Site Name Site # Water Quality Implemented Eelgrass
Modeling Results by CAP Restoration
Hawtree Point CRP 161
Bayswater State Park | CRP 148
Fresh Creek 7
Dubos Point 26
Brant Point 28
Dead Horse Bay 36
Paerdaget Basin 5
Spring Creek South 10
Gerritsen Creek 1B !
Broad Channel X

After the third screening, 8 sites were recommended by the Jamaica Bay “source” study. In
addition to their overall ecological value to the bay system as a whole, the eight (8) perimeter
sites also act as a buffer for the center of bay from the densely urban setting, and will protect,
ecologically and from future storm events, future restoration attempts in the center of the bay.

Table D2- 6. Sites removed after Phase 3 Screening
Site Name USACE Site # | Justification for Screening Out
Gerritsen Creek 1B Implemented by CAP
Broad Channel X Poor water quality modeling results

2.1.4 Fourth Screening

At this point, the Jamaica Bay “source” study was incorporated into the HRE Study, and the
fourth and final round of screening was implemented. This fourth round of screening removed
two sites that had already been advanced by the study sponsors through other programs (Table
D2-7). Between 2007 and 2010, the NYCDEP implemented restoration at Paerdegat Basin, and
NYSDEC advanced the Spring Creek South perimeter site pursuant a FEMA Hazard Mitigation
Grant awarded in 2013. The northern portion of Spring Creek was advanced by CAP program
under Section 1135 (Project Modifications to Improve the Environment) (USACE, 2016).
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Table D2- 7. Phase 4 Screening for Jamaica Bay Perimeter Sites
USACE PHASE 4 (2010)

Site# ['Advanced by Regional Partners
Hawtree Point CRP 161
Bayswater State Park | CRP 148

Site Name

Fresh Creek 7
Dubos Point 26
Brant Point 28
Dead Horse Bay 36

Paerdaget Basin 5
Spring Creek South 10

Table D2- 8. Sites Removed after Phase 4 Screening

Site Name USACE Site # | Justification for Screening Out
Paerdegat Basin 5 Advanced by regional partners
Spring Creek South 10 Advanced by regional partners*

*Note: Spring Creek South was advanced by NYSDEC under a FEMA Hazard Mitigation Grant
Program (HMGP). This project advanced to approximately 65% designs during the
Preconstruction Engineering Design (PED) Phase and was not approved by FEMA to be
implemented under the HMGP. Given the overwhelming agency, stakeholder and political
support and importance of this site, a request has been made to advance this project as a new
phase spin-off feasibility study and be completed as quickly as possible.

This final screening left six sites which were further evaluated by this study: Dead Horse Bay,
Fresh Creek, Hawtree Point, Bayswater State Park, Dubos Point, and Brant Point (Table D2-9).

Table D2- 9. Jamaica Bay Perimeter Sites Evaluated by HRE

Site Name USACE Site #
Hawtree Point CRP 161
Bayswater Point State Park CRP 148
Fresh Creek 7
Dubos Point 26
Brant Point 28
Dead Horse Bay 36

2.1.5 Post Hurricane Sandy Re-evaluation

As identified in the previous sections, a robust analysis of potential Jamaica Bay restoration sites
was conducted between 2000 and 2010. However, Hurricane Sandy devastated the region and
significantly impacted Jamaica Bay in October, 2012. As a result of this devastation, the Jamaica
Bay “source” study was included in the Second Interim Report to Congress (11 March 2013)
pursuant the Disaster Relief Appropriations Act (Public Law 113-2, January 2013). An Initial
Assessment to Confirm Federal Interest (USACE, 2014; Attachment A) was prepared in order
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to re-examine these restoration sites as opportunities for Natural and Nature Based Features
(NNBFs) that would provide coastal storm risk management (CSRM) benefits, coastal resiliency,
and sustainability within Jamaica Bay. The Second Interim Report includes the objective of:
“Improving resilience of our coastal areas by pursuing an approach that reflects the relationships
between natural, social, and built systems.”

Subsequently, the planning effort was included in the East Rockaway Inlet to Rockaway Inlet
and Jamaica Bay Reformulation Study for consideration of these restoration projects to serve as
NNBFs as part of the perimeter plan providing CSRM benefits to the surrounding communities.
The existing conditions and baseline ecosystem function at each site was validated in August
2015 by the reformulation team and the restoration designs were reevaluated. Since the East
Rockaway Inlet to Rockaway Inlet and Jamaica Bay Reformulation Study recommended a
coastal storm barrier as the Recommended Plan, the restoration sites were included back into
the HRE study for further evaluation.

2.2  Site-specific Existing Conditions and Future Without Project (FWOP) Conditions

Upon selection of the six (6) sites, site-specific detailed existing conditions and future without
project conditions were developed. The existing conditions and restoration goals are
summarized in Table D2-10 below. The Existing Conditions, Future Without Project Conditions,
Goals and Obijectives Report (USACE 2002a) includes a more detailed discussion of the six (6)
sites.

The future without project conditions at all sites will involve further expansion of invasive species
and possible water quality degradation if improvements are not made to the water treatment
plants and combined sewer outfalls (CSOs) that discharge into the bay. Current measures to
improve water quality include the NYCDEP and NYSDEC CSO Abatement Program that will
conduct environmental dredging of several tributaries to remove CSO mounds that contribute to
nuisance odors and dissolved oxygen deficits within affected waterbodies. Fresh Creek is among
the targeted waterbodies for this program.

Commercial and residential development pressures, both upland such as more impervious
surfaces, earth moving activities, rerouting of rainfall runoff, and below mean low water (MLW)
such as modifications to the Belt Parkway and other roadway bridges, JFK International Airport
runway modifications, navigation channel maintenance activities, bulk-heading, are likely to
cause further degradation. Erosion and illegal filling and dumping at certain of the proposed
restoration sites along the periphery of the bay are also expected to continue, causing further
degradation of the habitat and loss of wetlands.

Existing and FWOP conditions for each restoration site are provided below.

HRE Final Integrated FR/EA
Appendix D — Plan Formulation — Chapter 2: Jamaica Bay Perimeter D2-14



March 2020 LI

Table D2-10. Existing Conditions and Restoration Goals at each Jamaica Bay Perimeter

Sites
Site Vegetative Physical Potential Restoration
Name Characteristics Characteristics Actions
Dredaing h ted e Reestablishment of salt
.d re glntgr aﬁ’ Cnrﬁalet marsh area in the north and
e Common reed €€ep water channels to south sections
. the southwest of the .
dominates studv area e Incorporate a tidal creek
e Some grassland A large m);rina exists system in the north
communities and at tr?e mouth of the restoration area
secondary woodlands former Deep Creek e Stabilize the solid waste
Dead occur in the upland between the Eorth and landfill from erosive forces in
Horse Bay areas south seaments of the the southwest and south
e Very small, gsite shorelines (implemented by
fragmented areas of . NPS)

e Shoreline along south . .
salt marsh cordgrass has experienced ¢ Dispose of excavated soil
still persist along the severe eprosion and onsite to restore a transition
perimeter of the bay sianificantly been zone from wetland to upland

rgduced ir){area ¢ Restore the tidal marsh west
peninsula
¢ Restore the remaining salt
marshes
, ¢ Replace monotypic stands of
* Gznriirslz zgrrlnsrls(t)snof vegetation with diverse native
reed, mugwort, * Straightened channel | Restore tig:}nr::g?ssh svstems
secondary woodlands, | approximately 16 feet : y
Fresh to increase total marsh
Creek and Japanese deep, then shallower to acreaae and offset both
knotweed the head end of the acreag
« Small patchy areas of creek historical and future losses
salt marsh cordgrass e Restore a transition zone
. from wetland to existing
and spike grass upland habitat
e Restore bathymetry and
improve benthic community
¢ Replace monotypic stands of
vegetation with diverse native
e Dominated by e Extensive alteration plantings
Hawtree common reed and and filling ¢ Restore tidal marsh systems
Point mugwort as well as |e A deep water channel to offset both historical and
grasses, such as runs along the south future losses
switchgrass side e Restore transition zone from
wetland to existing upland
habitat
HRE Final Integrated FR/EA
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Site Vegetative Physical Potential Restoration
Name Characteristics Characteristics Actions
e Replace common reed areas
with intertidal marsh and tidal
creek system
e Stand of mature . .
Bayswater woodlands » Wave-driven erosion of |e Restore buffer _of shrub edge
. ) the western shore has habitat
Point e Continuous band of dal f tidal . .
State Park | salt marsh along the cauTe OIa _ossho tiaal |e Use shoreline erosion control
northeastern shore wetlands in the area struc‘gures to protect from
erosion loss and also to
create macro-invertebrate
habitat
¢ Replace monotypic stands of
e Large inland salt vegetation with diverse native
marsh : plantings
Dubos e Black cherry * Deteriorated bulkhead e Use shoreline erosion control
; ) and eroded western
Point woodland in western : structures to protect from
s shoreline X
end overrun with erosion loss and also to
Oriental bittersweet restore macro-invertebrate
habitat
¢ Replace monotypic stands of
vegetation with diverse native
. . plantings
; to offset both historical and
Brant mugwort experienced severe
. . future losses
Point * Some scrub/shrub erosion and e Use shoreline erosion control
and salt marsh significantly been structures o protect from
communities reduced in area o p
erosion loss
e Restore transition zone from
wetland to upland habitat

HRE Final Integrated FR/EA

Appendix D — Plan Formulation — Chapter 2: Jamaica Bay Perimeter

D2-16




March 2020 LI

2.2.1 Dead Horse Bay

The Dead Horse Bay project area is within National Park Service’s Gateway National Recreation
Area and is adjacent to Floyd Bennett Field in Kings County, New York. The name Dead Horse
Bay comes from a horse rendering facility in the southwestern portion of the project area. Prior
to 1941, this site was essentially undisturbed. NYC Parks covered most of the marsh area and
the southern portion of the open water with landfill in the 1950s. Historical topographic maps
show that the filling took place between 1948 and 1951. The fill used was described as “great
mounds of garbage from Queens and Brooklyn flattened into compact layers with sand carpeting
1 to 2 feet thick.” The 1941 coastal chart shows that tidal marsh remained in the northern portion
of the site, even after construction of the Belt Parkway. Fill of this area apparently occurred
during the 1950s in connection with the construction of the Marine Park. With the entire area
historically filled, a solid waste landfill is located to the south and erosion claims the west
peninsula of Dead Horse. Figures 2-1 and 2-2 show an aerial photograph and baseline existing
conditions of the site. Environmental stressors on the site include historic loss of marshes,
erosion and exposure of the solid waste landfill exposing the landfill. The site also suffers from
the presence of extensive areas of non-native, invasive plant species.

In Dead Horse Bay North, dredged material was placed on-site and filled in the historical
wetlands. Both north and south parcels are almost completely dominated by invasive species.
Some small areas of secondary woodland and bayberry thickets are present. Since the site is
owned by the National Park Service no anthropogenic threats are anticipated in the future. Some
small areas adjacent to roadways may be littered. The northern portion of the site will remain
essentially heavily dominated by invasive species and considerably degraded from its past
ecological values in the foreseeable future.

In 2018, NPS determined that the Dead Horse Bay project site would require an Environmental
Engineering/Cost Analysis (EE/CA) or Remedial Investigation/Feasibility Study pursuant to
CERCLA to determine the extent of contamination and determine the need for a remedial action.
NPS will collect samples for HTRW to determine the appropriate remedial action. The action is
expected to focus on the Dead Horse Bay South, which will no longer be considered for
restoration. Data collection for the investigation could advance the Corps’ PED data needs which
will aid in advancing the feasibility level designs (~20+%) to 100%. Soils in Dead Horse Bay
North are expected to be clean in order to advance restoration. However, if remedial actions are
required as a result of the site-wide RI/FS, NPS (or Potential Responsible Parties) would pay
100% of the costs for remediation prior to implementing the restoration project at Dead Horse
Bay North. USACE restoration actions must be coordinated with the NPS remedial actions on
the South for soil placement. Given the timing for future actions are dependent upon remedial
actions by NPS, the site has been designated as a Tier 2 site (similar to Oak Island Yards on
the Lower Passaic River).
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Figure D2-1. Aerial Photograph of Dead Horse Bay Project Site
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Figure D2-2. Dead Horse Bay Existing Conditions
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2.2.2 Fresh Creek

The Fresh Creek project area is located in and along the tidal wetlands and adjacent upland
bordering Fresh Creek, a tributary to Jamaica Bay in Kings County, New York. The project area
is on public parkland, owned by NYC Parks and has no permanent residence. The area was
historically a marshland surrounding a small tidal creek. The creek was dredged and widened in
the early 1920s and much of the marsh was filled by the USACE.

The soil is composed of poorly-sorted sandy gravel. All soil samples showed substantial
amounts of gravel, sand and silt. The deposition of historic fills has been irregular at this site.
The project area is located within the floodplain of Fresh Creek/Jamaica Bay. Due to extensive
filling and bulkheading, the areal extent floodplain has been severely reduced from its historical
limits. Only the tidal basin and its attached tidal wetlands are currently located within the 100-
year floodplain.

The site encompasses 146.1 acres that includes beach, grassland marsh, mudflat, salt marsh,
coastal scrub/shrub forest, mature woodland mature woodlands, shrubs, and invasive plants
(Figures 2-3 and 2-4). With the exception of mature woodlands along the Belt Parkway,
secondary woodlands on the eastern portion of Fresh Creek, and salt marsh communities at the
head, middle, infringing the lower sections of the Basin, the remaining areas are comprised
entirely of invasive species. It is anticipated that invasive species may encroach further into
these higher quality vegetation areas but will not grow below mean high water due to salinity
and inundation levels.

The Fresh Creek site is surrounded by dense urban development and subject to combined sewer
overflow (CSO) and storm water outfalls. Due to past dredging and existing combined sewer
outfalls, along with the historic loss of wetland due to filling the Fresh Creek site has poor water
guality and poor benthic habitat. In August 2016, NYCDEP initiated a $56.5 million upgrade to
reduce flooding, improve reliability of drinking water delivery and making the roadways safer that
will improve the health of Fresh Creek and Jamaica Bay by nearly 200,000,000 gallons of CSO
input annually. NYCDEP has continued to improve water quality within Jamaica Bay through the
implementation of NYCDEP’s Nitrogen Control Program and Jamaica Bay CSO Long Term
Control Plan (which includes multiple Watershed Restoration Pilot Studies) and green
infrastructure projects to control stormwater runoff. The level of water quality impacts in the area
are not expected to be significant enough that would influence the sustainability of the proposed
restoration action.
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Figure D2-4. Fresh Creek — Existing Conditions
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2.2.3 Hawtree Basin

In the early 1900s, a canal was dug at the southern end of Hawtree Creek to create Hawtree
Basin. Hawtree Point was filled during the development of the communities of Howard Beach
and Hamilton Beach. The Hawtree Point site is located on public land with no permanent
residents and includes Charles Memorial Park, which encompasses approximately 2.1 acres.
The total area of the site is approximately 16.7 acres (Figures 2-5 and 2-6).

The developed shoreline is characterized by pile- and bulkhead-supported houses that extend
over the water. Along undisturbed portions of the existing tidal marsh, the banks of the channels
have a steep gradient that rises into the marsh. Narrow mud flats fringe the undeveloped tidal
marshes at low tide. The soils consist of organic peat within the tidal marsh, and silts within the
channel.

Within undeveloped portions of the site, the cover type consists of a high marsh community
dominated by salt meadow cordgrass, with patches of marsh elder and common reed. A narrow,
ten-foot wide fringe of saltmarsh cordgrass is present along the channel edge. The area to the
south consists of unvegetated sediments and sparse stands of saltmarsh cordgrass. Patches of
low marsh are present between buildings located around the project site. Hawtree Point contains
non-native plants that are continually disturbed by the use of all-terrain vehicles (ATVs) along
the shoreline.

The wetland areas on site cover only about 1.6 acres and are surrounded by invasive species
including mugwort, common reed, and Japanese knotweed. Much of the upland at this site is
occupied by the Charles Memorial Park that includes recreational facilities and a large mown
area. There are also approximately 1.64 acres of invasive species, 0.44 acres of grassland, and
0.08 acres of secondary woodland. Without restoration, it is anticipated that the site will remain
heavily dominated by invasive species, considerably degraded from its past ecological values.

On the west side of the railroad tracks, an existing park is present with athletic fields. It appears
that this park is fully developed so future expansion is not likely to occur. East of the railroad
tracks the Port Authority of New York and New Jersey own the property. It appears that it has
been used in the past as a dumping ground for construction debris and mixed soils. It is
anticipated that this activity would continue in the future.
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Figure D2-5. Aerial Photograph of the Hawtree Point Site
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Figure D2-6. Hawtree Point Existing Conditions Baseline Map
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2.2.4 Bayswater Point State Park

The New York State Department of Parks and Recreation owns and manages Bayswater State
Park. The project sponsor has indicated that no change in current use is planned in the
foreseeable future. Passive recreation is the primary focus of use for this state park. Historical
documents indicate that the predominant upland areas within the site are natural rather than fill.
The area is currently vegetated with a grassland, small tidal marshes, monocultures of invasive
species (common reed), and native and opportunistic woody vegetation. In 1991, when the park
was dedicated, a member of the Audubon Society noted, “Bayswater Point has a number of
special natural features including the last patch of mature native oak forests on Jamaica Bay.”
The deteriorating bulkhead is no longer protecting the shoreline against erosion. Figures 2-7 and
2-8 shows an aerial photograph and the existing conditions of the Bayswater Point State Park
site. Environmental stressors on the site include the presence of extensive areas of non-native
invasive plants and potential loss of habitat due to erosion and deteriorating seawall.

In the absence of federal action, the areas currently dominated by invasive species will remain
so indefinitely. This site experiences severe erosional forces which have caused the existing
seawall to fall into disrepair. As such, existing marshes, beaches, and grasslands could be lost.
In 2014, NYS Parks and Recreation identified that the statewide Invasive Species Strike Team
freed a significant area Bayswater State Park from rampant invasive species (NYS PRHP,
2014). The New York State Office of Parks, Recreation and Historic Preservation, the land owner
has indicated no plans to change the general land use or to do major restorations at the site.
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Figure D2-8. Bayswater Point State Park ExistinQ Conditions Baseline Map
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2.2.5 Dubos Point

Prior to the 1920s, Dubos Point was covered by a large salt marsh; however, subsequent
development and filling activities have disturbed the site. This site was filled in the past for a
housing development in the early twentieth century and has since evolved into a marsh system.
Common reed exists, but is sparsely distributed. The shoreline of the entire site is bordered by
approximately 50-foot-wide bands of low marsh. The zonation of cover types vary from tidal
marsh to upland scrub/shrub and old fields. The scrub/shrub is formed primarily by winged
sumac, bayberry, black cherry, blackberry and marsh-elder mixed with common reed and
goldenrods. The old field community is a mix of forbs and grasses. The soils within the uplands
are derived from fill material consisting of loamy sand and large pieces of concrete. Figures 2-9
and 2-10 shows an aerial photograph of the site and the existing conditions on the Dubos Point
site.

The vegetation composition may shift in the future as witnessed in other areas to more non-
native, invasive plant species since expansive areas of native communities are present. Along
the west facing side erosive energy settings are evident. This has caused the loss of the
bulkhead and removal of nearshore low marsh systems with the creation of tidal marsh farther
inland. On the east facing shoreline, the bulkhead, though degraded, is in better condition than
the west side. Little evidence of erosion is noted with intertidal marsh forming behind this feature.
Continual loss of land with inward migration of salt marsh is anticipated more so in the western
portion as compared to the eastern side.

Dubos Point is owned by New York City Parks and is used for passive recreational activities.
NYC Parks indicated that this type of use will not change. Besides management activities, no
capital improvements are planned in the foreseeable future. Dumping and invasive species
threatening the native plant communities are expected to continue into the future.
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Figure D2-9. Aerial Photograph of Dubos Point Site
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Figure D2-10. Dubos Point Existing Conditions
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2.2.6 Brant Point

The project area is located in the southern portion of Jamaica Bay in Queens County, NY and is
under the jurisdiction of New York City Parks and Recreation (NYC Parks). Brant Point was part
of the Arverne development until the turn of the 20th century; development of this area was
restricted to a section of the peninsula. The uplands are largely disturbed and consist of fill
material. The shoreline consists of a steep-banked, high marsh zone. The high marsh area
contains salt meadow cordgrass as the dominant plant species within an area along the
shoreline. Toward the interior of the site, marsh-elder, seaside goldenrod, and common reed
become more prominent. The fill areas contain old field and scrub/shrub cover types with a high
proportion of invasive species, such as mugwort, common reed, and common ragweed. A
grounded barge offshore has acted as an erosion control device and created high quality benthic
habitat behind the structure. However, the site still suffers from shoreline erosion and loss of
wetlands and has a high proportion of invasive plant species. Excessive dumping of soil, trash,
and other debris and the covering of the historic marsh with fill material has compromised the
natural habitat. Figures 2-11 and 2-12 shows an aerial photograph and the existing conditions
of the Brant Point site.
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Figure D2-11. Aerial Photograph of Brant Point Project Site

HRE Final Integrated FR/EA
Appendix D — Plan Formulation — Chapter 2: Jamaica Bay Perimeter D2-33



Hudson-Raritan Estuary Ecosystem Restoration Feasibility Study
Final Integrated Feasibility Report & Environmental Assessment

Figure D2-12. Brant Point Existing Conditions Baseline Map
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2.3 Alternative Development

Alternatives were developed for the six sites based on existing data (JABERRT, 2002),
Evaluation of Planned Wetlands assessment (Benefits Appendix), field observations, and
photographic records. Alternatives were evaluated based on local site constraints, standard
biological and physical parameters for salt marsh restoration, and other design guidelines
developed during a series of planning and design team meetings. The basic alternative layouts
were developed in accordance with the guiding ecological principles for salt marsh restoration.
Projects that involve restoring wetlands are subject to a set of chemical, physical, geological and
biological design requirements. The first and foremost set of requirements is connected to the
physiological limitations and environmental requirement for marsh vegetation establishment and
growth, predominantly focusing on achieving the proper target elevations relative to the tide and
benchmark data from a nearby reference marsh. Alternatives were developed using a
combination of the measures outlined in Table D2-10.

Once the alternatives were developed, benefits were quantified (Appendix E) and first level costs
were prepared (Appendix I) in order to conduct CE/ICA (Appendix J) to determine the Tentatively
Selected Plan alternative at each site. It must be stressed that the below alternatives were
developed during the “source” study and had the TSP approved at the Alternative Formulation
Briefing in January 2010. Costs were updated for the selected alternatives followed by an
additional regional CE/ICA evaluation comparing the TSP alternative among the six (6)
shoreline/perimeter sites within Jamaica Bay. Restoration at Hawtree Point, Dubos Point and
Bayswater Point State Park were subsequently removed from the Recommended Plan following
the regional CE/ICA. In addition, Brant Point was integrated into the high frequency flood
features as part of the East Rockaway and Jamaica Bay Reformulation Study and was also
removed from the Recommended Plan. The alternative development is presented in the
following sections for all sites. Sites that were removed from the recommended plan are
presented for information only.

The below section also highlights how Relative Sea Level Change (RSLC) Analysis results were
used to develop the final recommended alternative for each site to ensure the restoration was
sustainable and provided adequate ecological benefits over the 50 year planning horizon.

SITES IN THE RECOMMENDED NER PLAN

2.3.1 Dead Horse Bay (Tier 2)

Four (4) alternative solutions were developed for Dead Horse Bay and the specific design
elements associated with each restoration alternative are discussed below. These original
alternatives were developed during the “source” study prior to the NPS decision to conduct a
CERLCLA investigation and implement a remedial action including the landfill at Dead Horse
Bay South. Based on the NPS removal action planned for Dead Horse Bay South and the site-
wide RI/FS, the site has been designated a Tier 2 site for the final recommendation. The
Recommended Plan alternative was evaluated for Relative Sea Level Rise Analysis and results
are presented in the Engineering Appendix.
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Dead Horse Bay — Alternative 1

Alternative 1 replaces existing monotypic common reed stands in the northern portion of the site
with a fringe marsh system and native maritime forest species (Figure D2-13). The eroding
shoreline and landfill in the southern portion of the site will be covered with approximately 46,000
cubic yards of clean fill and sand from the northern portion of the site, as a least-cost disposal
option for the excavated materials. The sand will also be used to create dunes along the edge
of the water. Overall this alternative will create dunes on approximately 31 acres and restore 10
acres of low marsh and three (3) acres of high marsh. The purpose of the dunes is to provide
early successional habitat for Piping Plover. This habitat type will act as a buffer habitat to
wetland. In relation to the other aquatic restoration mentioned, 87 acres of maritime forest will
be restored to act as a protective buffer and provide habitat for the species that utilize the area.
Upland restoration via on-site placement of soil (rather than off-site disposal) was determined to
be the most cost effective method of placement. Habitat restoration that will improve the function
of the wetland restoration and buffer transition zone are secondary, incidental benefits.

Dead Horse Bay — Alternative 2

Alternative 2 includes all the elements of Alternative 1 (Figure D2-13). It adds the excavation
and on-site re-use of 31 acres of landfill closest to the water which sits on top of and covers up
the old existing marsh in Dead Horse Bay south. The use of geotextile tubes is necessary to
stabilize the remaining landfill and to prevent future erosion along the southern bank. With
removal of the landfill, the fringe marsh will be able to support native wetland plant species with
high habitat value. A portion of the dune habitat in Figure D2-13 would be marsh in Alternative
2.

Dead Horse Bay — Alternative 3

Alternative 3 maximizes marsh habitat by creating a tidal channel at Dead Horse Bay North
(northern portion of the site) and regrading the existing upland common reed stand to salt marsh
elevations (Figure D2-14). A tidal channel of approximately four (4) acres will be built in the
northern parcel and approximately 31 acres of low marsh and seven (7) acres of high marsh will
be restored. At Dead Horse Bay South, the eroding shoreline will be left as is, but approximately
664,000 cubic yards of clean fill and sand from the northern portion of the site will be placed on
top. The sand will be used to create dunes along the edge of the water and to restore the
maritime forest. Overall this alternative creates approximately 28 acres of dunes on the site and
consequently restores over 60 acres of maritime forest. The purpose of the dunes is to provide
early successional habitat for Piping Plover. This habitat type will act as a buffer habitat to
wetland. Roughly nine (9) acres of existing beach will be preserved in the north. Upland
restoration via on-site placement of soil at Dead Horse Bay South (rather than off-site disposal)
was determined to be the most cost effective method of placement. Habitat restoration that will
improve the function of the wetland restoration and buffer transition zone are secondary,
incidental benefits.

To stabilize the tidal creek and protect the existing beach habitat at Dead Horse Bay North,
training structures will be created on the banks at the mouth of the creek. The structure is
estimated to extend 150 to 200 feet in length, out to a depth of six (6) to eight (8) feet, from both
banks of the tidal creek. The training structure will be four (4) feet wide at the top and 25 feet
wide at the base, extending to just over MHW. The other hard points are situated mostly on
existing beach and upland areas, but will also raise above MHW to protect during storm surges.
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The structure will be made of rock with an overall trapezoidal shape. The rocks will be placed
randomly within the shape to create various size interstitial spaces that can be used as refuges
by various species. During the plans & specifications phase, transplanting oysters or mussels
onto the rock structures as they are built will be considered to restore a healthy habitat with
shellfish before algae and epiphytes colonize the rock.

Dead Horse Bay — Alternative 4 (Tentatively Selected Plan in the Draft Report)

Alternative 4 includes all the elements of Alternative 3, as well as the excavation and on-site re-
use of 31 acres of landfill in the southern portion (Figure D2-14). With removal of the landfill, the
fringe marsh will be able to support native wetland plant species with high habitat value. The
removed trash will be replaced with approximately 669,000 cubic yards of clean fill and sand
from the northern portion of the site. The area will also be stabilized with geotextile tubes beneath
the dunes to avoid erosion of the site back into the remaining landfill. Materials will be excavated
from the water’s edge and reused on site to the extent possible, creating dunes further inland
that are capped by clean sands from the restoration at the north of the site. Excavated materials
that cannot be reused onsite will be removed and processed at a registered landfill facility. The
sand will be used to create dunes along the edge of the water and to restore a buffer to the
maritime forest. Overall, the project will remove landfill and create dunes on approximately 27.7
acres of the site and will restore 61 acres of maritime forest on the southern parcel of the project
area. Roughly nine (9) acres of existing beach will be preserved in the north.

To stabilize the tidal creek and protect the existing beach habitat, training structures will be
created on the banks at the mouth of the creek. The structure is estimated to extend 150 to 200
feet in length, out to a depth of six (6) to eight (8) feet, from both banks of the tidal creek. The
training structure will be four (4) feet wide at the top and 25 feet wide at the base, extending to
just over MHW. The other hard points are situated mostly on existing beach and upland areas,
but will also raise above MHW to protect during storm surges. The structure will be made of rock
with an overall trapezoidal shape. The rocks will be placed randomly within the shape to create
various size interstitial spaces that can be used as refuges by various species.
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Figure D2-13. Dead Horse Bay — Alternative 1. In Alternative 2, some dunes would
instead be emergent wetlands.
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Figure D2-14. Dead Horse Bay — Alternative 3. In Alternative 4, some of the dunes in
Dead Horse Bay South would be replaced with marsh.
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Dead Horse Bay — Recommended Plan

The Recommended Plan at Dead Horse Bay has optimized Alternative 4 (the TSP) following
NPS decision to conduct a Remedial Investigation/Feasibility Study pursuant to the CERCLA
process in February 2018 (Figure D2-15). The restoration at this site will be restored following
coordination with NPS. The Southern portion of the site will no longer be a part of the restoration
plan with the exception of being the location of placement of excavated soil from Dead Horse
Bay North.

The Recommended Plan only focuses on the northern portion of the site and maximizes marsh
habitat by restoring a tidal channel in the northern portion of the site and regrading the existing
upland. The proposed design requires the excavation of approximately 483,090 cubic yards (CY)
of material over an area of approximately 40.9 acres. Approximately 46,710 CY of material from
clearing and grubbing operations will be removed offsite. The remaining 436,380 CY of material
will be placed at the Dead Horse Bay South site in coordination with the potential NPS remedial
action. A constructed 3,240 linear feet (approximately 2.31 acres) tidal channel will extend
through the entire project site. The tidal channel will help sustain the planted wetlands and scrub-
shrub vegetation communities.

Tidal wetland areas will be cleared and grubbed of all existing invasive species including of
Phragmites australis and will be regraded and replanted with native wetland species. Scrub
shrub areas will also be cleared and grubbed of all existing invasive species, regraded and
planted with native salt-tolerant species appropriate for a scrub-shrub vegetation community.

In total, this plan restores 19 acres of low marsh, 5.4 acres of high marsh, 6.2 acres of scrub
shrub, 8 acres of upland and 2.31 acres of tidal creek. The upland is a narrow transition area
between the scrub/shrub and infrastructure. In the absence of restoration, the north parcel would
remain heavily dominated by invasive species and considerably degraded from its past
ecological values
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Figure D2-15. Dead Horse Bay (Tier 2) - Recommended Plan Design
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2.3.2 Fresh Creek

Five (5) alternative solutions were developed for Fresh Creek during the “source” study and the
specific design elements associated with each restoration alternative are discussed below. The
Recommended Plan alternative was evaluated for Relative Sea Level Rise Analysis and results
are presented in the Engineering Appendix.

Fresh Creek — Alternative 1

Invasive species-dominated areas will be restored to salt marsh or native coastal scrub/shrub,
grassland or forest habitat by grubbing, regrading, and planting. Approximately 6.3 acres of low
marsh, 1.7 acres of high marsh, and 9.7 acres of transitional coastal shrub zone will be restored
(Figure D2-16). As a consequence of the other aquatic restoration mentioned, 4.5 acres of buffer
maritime forest will be restored. This alternative does not includes basin filling. Consequently,
this alternative has the least impact on the existing bottom habitat.

Fresh Creek — Alternative 2

This alternative is similar to Alternative 1, with the addition of some recontouring within the basin
(Figure D2-17). Recontouring would only be done at the head of the basin through about half of
the underwater community, regrading the area from -3.2 feet to -4 feet below MLW. This action
is expected to improve benthic habitat, flushing at the head of the basin and provide secondary
improvements to water quality. Vegetation plantings and acreages in this alternative are the
same as in Alternative 1.

Fresh Creek — Alternative 3

This alternative includes basin filling only at the head of the creek, raising the level of the bottom
to intertidal levels, restoring marsh and tidal creek habitat. This will decrease residence time of
water at the head of the creek, and increase the amount of wetland habitat restored. With this
alternative, a 2.1-acre channel will be restored, along with 13.0 acres of low marsh and 2.4 acres
of high marsh (Figure D2-18). As in Alternative 1, an incidental 4.5 acres of forest will be restored
(due to on-site soil placement), and 11 acres of coastal scrub/shrub will be restored. The amount
of coastal scrub/shrub is increased slightly from previous alternatives to restore a transition zone
in the northwest corner of the site.

Fresh Creek — Alternative 4

Alternative 4 maximizes the improvement of benthic habitat and secondary water quality
improvements by improving the tidal prism throughout the basin. Recontouring would occur in
three (3) steps, from -3.2 feet to 4 feet below MLW from -4 feet to -8 feet below MLW, and from
-8 feet to -10 feet below MLW at the mouth. This includes the filling of an existing 19-foot deep
dredged channel in the southern portion of the basin. Vegetation plantings and acreages in this
alternative are the same as in Alternative 1 (Figure D2-19).

Fresh Creek — Alternative 5 (Tentatively Selected Plan in the Draft Report)

This alternative combines Alternatives 3 and 4 (Figure D2-20). The habitat improvements are
exactly the same as Alternative 3. The head of the basin will be filled to restore tidal marshes
and creeks, however this alternative includes recontouring the basin to the mouth of Fresh
Creek. This is expected to improve benthic habitat and flushing throughout the basin. Overall
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benefits include the increased amount of wetland, and capping of existing contaminated
sediments in the creek and secondary benefits of improved water quality.
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Figure D2-16. Fresh Creek — Alternative 1

HRE Final Integrated FR/EA
Appendix D — Plan Formulation — Chapter 2: Jamaica Bay Perimeter D2-44



March 2020

Concept Plan
[7] channel regrading

[] forest
[ low marsh

I high marsh
[] shrub

Figure D2-17. Fresh Creek — Alternative 2
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Figure D2-19. Fresh Creek — Alternative 4
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Fresh Creek — Recommended Plan

The recommended plan (Figure D2-21) restores a tidal marsh system continuous around the
basin and includes wetland restoration at the head of the creek through basin filling and re-
contouring. (The existing condition is a result of past dredging and fill activities.). Excavation of
193,220 CY of material over an area of approximately 34.8 acres from the channel, intertidal,
and upland will be redistributed on site and capped with clean fill. The least cost soil placement
option will result in the restoration of valuable scrub/shrub and maritime forest habitat.
Approximately 42,000 CY will be removed off site from clearing and grubbing operations. The
existing mouth of the channel will be brought up to an even elevation -10.0 feet NAVD so as to
enhance tidal exchange and circulation. It is assumed that material excavated from the upland
areas can be placed in the channel to increase the bottom elevation. The placed excavated
material will then be capped with 3 feet of clean sand for a more desirable channel bottom. The
total length of the tidal channel will be approximately 7,500 linear feet. The channel bottom at
the upper reach will gradually slope up from the existing grade and flatten out at an elevation
below MTL. Tidal wetland areas will be cleared and grubbed of all existing invasive species
including of Phragmites australis and will be regraded and replanted with native wetland species.
Excavated material will be placed on site, regraded, capped with clean fill and planted with native
salt-tolerant species appropriate for a scrub/shrub and maritime forest habitat.

In total this design will restore approximately 16.1 acres of low marsh, 4.4 acres of high marsh,
3.6 acres of scrub/shrub, 10.7 acres of maritime forest, and restoration of 45.08 acres of bed
restoration within the tidal channel.

Recommended actions will complement NYC Parks’ small-scale restoration efforts and
NYCDEP’s salt marsh mitigation along the creek. In addition, NYCDEP will continue to improve
water quality within Jamaica Bay and in Fresh Creek through the implementation of NYCDEP’s
Nitrogen Control Program and Jamaica Bay Combined Sewer Outfalls (CSO) Long Term Control
Plan and green infrastructure projects to address stormwater runoff (which includes multiple
Watershed Restoration Pilot Studies). The level of water quality impacts in the area are not
expected to be significant enough that would influence the sustainability of the proposed
restoration action.
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Figure D2-21. Fresh Creek — Recommended Plan Design
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SITES SCREENED OUT OF THE RECOMMENDED NER PLAN
2.3.3 Hawtree Point

Hawtree Point — Alternative 1

Alternative 1 recovers 1.7 acres of coastal scrub/shrub and grassland habitat from the existing
invasive dominated areas (Figure D2-22). Some regrading and grubbing would remove the
invasive species and native grasses and shrubs will be planted at the site. This is the biggest
restoration action proposed at the site. It is primarily upland restoration in order to preserve the
existing marsh at this site. The existing marsh is threaten by the invasive species that surround
it. Removing these invasive and replanting the coastal scrub/shrub will protect the existing marsh
from being overtaken by invasive species. This alternative also includes the creation of a natural
barrier to motorized vehicles. By placing boulders along the boundary of the restoration area,
the newly restored habitats, as well as the preserved existing marshes, will be protected.
Through implementation of this project, a 0.07-acre existing patch of salt marsh hay will be
excavated and replaced. This area is currently being invaded by the surrounding invasives. Salt
marsh hay will be planted in the location after the excavation and regrading of the surrounding
land. The net amount of wetland habitat will be the same before and after project implementation.
It is acknowledged that upland grasslands and scrub/shrub areas are important bird nesting,
cover and feeding habitat for a variety of neotropical migrant land-birds which are the not within
the species of nuisance for JFK Airport. Gulls from the landfills are the biggest nuisance species.
NAN has been in coordination FAA on numerous restoration projects within the Bay and FAA
has provided a list of plant species that will attract non-nuisance bird species.
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Figure D2-22. Hawtree Point — Alternative 1
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2.3.4 Bayswater Point State Park

Bayswater Point State Park — Alternative 1

Alternative 1 removes invasive-dominated areas by regrading and restoring a tidal channel and
associated salt marsh (Figure D2-23). A tidal channel of approximately 0.21 acres will be built
to restore about 2.0 acres of low marsh and 0.4 acres of high marsh. Approximately 0.7 acres
of beach/dune will also be created. Through selective removal of invasive/non-native vegetation,
the mature woodland stands will be restored and replanted with native, appropriate vegetation
to prevent the spread of invasive species into the aquatic habitat and to provide a protective
buffer for the marsh system.

The low marsh areas will be planted from an elevation of 0.2 feet to 2.3 feet. High marsh areas
will be planted from an elevation of 2.3 feet to 2.6 feet. All existing areas of marsh or native
species will be preserved to the extent possible. If restoration requires the disturbance of these
areas, plants will be salvaged for replanting at the site after regrading is complete. To stabilize
the tidal creek and protect the existing beach and salt marsh habitat, training structures will be
created on the banks at the mouth of the creek. The training structures will be made of rock
placed in a trapezoidal cross section. During the plans and specifications phase, transplanting
oysters or mussels onto the rock structures as soon as they are built will be considered as a
means to restore a healthy habitat before algae and epiphytes colonize the rock.

Bayswater Point State Park — Alternative 2 (Tentatively Selected Plan)

This alternative is similar to Alternative 1, but with the addition of restoring a tidal pool that will
cover approximately 0.6 acres to the west of the creek/marsh complex (Figure D2-24). The plan
would remove invasive-dominated communities by regrading and restoring a tidal channel and
associated salt marsh. The tidal pool habitat also allows the restoration of an additional 0.5 acres
of low marsh. This area currently includes small patches of salt marsh and switchgrass, as well
as some mown areas that are mugwort dominated. The restoration plan would also protect the
eroding point with the construction of hard structures. The total restoration would total 5.0 acres
including 2.6 acres of low marsh, 0.3 acres of high marsh, 0.8 acres of creek/pool serving as
transitional habitat for fish, crab and lobster, 0.5 acres of beach/dune (as a transition zone from
wetland to upland) and 0.8 acres of hard structures. Hard structures will cover approximately 0.6
acres including armoring of the point and training structures at the mouth of the channel to
protect the area from erosion. The dune is a result of cost-effective on-site placement of material.
The dune is created in an area that already exists as beach and provides much needed
protection in a site that is heavily threatened by erosion.

Bayswater Point State Park — Alternative 3

This alternative also integrates the tidal creek and marsh system of Alternative 1, but adds in the
creation of a T-groin system and coastal dune restoration (Figure D2-25). The tidal creek area
of restoration is exactly the same as in Alternatives 1 and 2. The T-groin system would allow
further inundation of tides restoring 0.4 acres of shallow water and restoring 0.5 acres of low
marsh. Approximately 1.0 acre of dunes and beach will also be constructed behind the groins.
Low and high marsh will be planted in between rocks where tidal inundation and wave climate
permit habitat survival.
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Figure D2-23. Bayswater Point State Park — Iternative 1
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Figure D2-24. Bayswater Point State Park — Alternative 2
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Figure D2-25. Bayswater Point State Park — Alternative 3
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2.3.5 Dubos Point

Dubos Point — Alternative 1

This alternative restores marsh by restoring tidal channels in an existing filled common reed
stand and regrading the area to salt marsh elevations (Figure D2-26). Tidal channels of
approximately 0.7 acres will be built to restore about 3.5 acres of low marsh and 0.6 acres of
high marsh. Tidal channels in the northern tip will also be reopened to allow salt water flushing
and fish migration to alleviate the local overabundance of mosquitoes. The project will include
excavation of approximately 24,400 cubic yards of soil to restore the channels and tidal creeks.
This soil will be used for landscaping onsite. By removing mugwort-dominated areas the project
will incidentally restore 2.0 acres of maritime forest. Native canopy trees, understory trees,
shrubs, forbs, and ferns will be planted here to prevent the spread of invasive species into the
aquatic habitat. The low marsh areas will be planted from an elevation of 0.1 feet to 2.5 feet.
High marsh habitat will be planted from an elevation of 2.5 feet to 3.4 feet. The existing pilings
will remain and will continue to offer some protection to the salt marsh on the point.

Dubos Point — Alternative 2

This alternative is similar to Alternative 1, with the only difference being the amount of toe
protection installed (Figure D2-26). This alternative utilizes the existing piles, replacing only the
ones that have failed. Restoration plans, vehicle barriers, and vegetation plantings for this
alternative are the same as in Alternative 1.

Dubos Point — Alternative 3 (Tentatively Selected Plan)

Alternative 3 includes all the elements of Alternative 1 and maximizes marsh habitat protection
by implementing toe protection surrounding the entire western and northern shore (Figure D2-
26). The north and west shorelines are exposed to high wave velocities from Jamaica Bay.
Soldier piles were installed in the past, and still exist on the site but are beginning to fail. In the
areas of failure, the erosion is quite obvious. Toe protection in this alternative includes the use
of soldier piles or its equivalent, placed to the level of MLW, along the entire shoreline replacing
all of the existing piles.
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igure D2-26. Dubos Point Alternatives 1, 2 and 3 (Difference is in the amount of toe
stabilization under consideration)
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2.3.6 Brant Point

Brant Point — Alternative 1

This alternative protects the existing 1.2 acres of marsh, but also restores an additional 1.9 acres
of low marsh, 0.7 acres of high marsh, 2.5 acres of meadow, and 2.4 acres of maritime forest to
prevent the spread of invasive species into the aquatic habitat (Figure D2-27). The low marsh
areas will be planted with Spartina alterniflora from an elevation of 0.0 feet to 2.3 feet. High
marsh habitat will be planted from an elevation of 2.3 feet to 3.2 feet. Coastal meadows will be
planted with native forbs and shrubs. The maritime forest area will include the planting of canopy
trees, understory trees, ferns, forbs, and shrubs. Soil excavated to regrade for the marsh
restoration will be used for onsite landscaping.

Brant Point — Alternative 2 (Tentatively Selected Plan)

In addition to the tidal fringe marsh of Alternative 1, Alternative 2 maximizes marsh habitat
protection and restores macroinvertebrate habitat by restoring offshore rubble mounds (Figure
D2-28). The grounded barge at this site shows that offshore structures are capable of protecting
the marshes and restoring beneficial habitat for macroinvertebrates. Three (3) rock mounds are
needed to protect the point from the ongoing erosion. These rubble mounds will have a footprint
of approximately 0.36 acres total. The mounds will be placed at -2 feet to 3 feet at MLW and will
be approximately 7 feet above MHW. The mounds will be approximately 6 feet wide on the top,
40 feet to 45 feet wide at the base, and about 140 feet long. The rocks will be placed randomly
within a trapezoidal shape to create interstitial spaces of various sizes that can be used as
refugia by various species. During the plans and specifications phase, transplanting oysters or
mussels onto the rock structures as soon as they are built will be considered at as a means to
restore a healthy habitat with shellfish before algae and epiphytes colonize the rock.
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Figure D2-27. Brant Point — Alternative 1
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Figure D2-28. Brant Point — Alternative 2
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3. Jamaica Bay Marsh Islands

This section provides details on the assessment of existing and future without project conditions,
and alternatives development on Jamaica Bay marsh island sites as supplementary information
to the plan formulation in the Main Report. Within the Recommended NER Plan, five (5) marsh
island sites are recommended for restoration: Stony Creek, Duck Point, Elders Point, Pumpkin
Patch West, and Pumpkin Patch East. These five sites were part of the TSP in the draft report,
and their importance has been confirmed through feasibility level investigations.

The Jamaica Bay marsh islands are at the heart of the complex urban ecosystem of Jamaica
Bay that is a part of Gateway National Recreation Area, the first urban national park, established
in 1972. The marsh islands complex is an integral part of the Jamaica Bay ecosystem and has
been targeted for restoration by numerous partners. As stated in Chapter 2, the USACE initiated
the Jamaica Bay “Source” study in 1996 and the problems associated with dramatic marsh island
loss had not been identified at that time. The Jamaica Bay study process was already into its
detailed investigations of the perimeter sites when the NYSDEC completed its Geographic
Information System-based surveys and actually quantified the extensive losses suffered since
only the mid-1970s. The agencies met on several occasions to discuss this new and very serious
issue and eventually a consensus evolved that the islands would be investigated under a
separate parallel track using the Continuing Authorities Program (CAP) authority and this HRE
Ecosystem Feasibility Study.

Restoration plans for the marsh islands have been evaluated over the past 15 years as pilot and
mitigation projects have been developed, recommended, and constructed. The USACE, in
partnership with other agencies and community organizations, has developed an extensive body
of data and literature that informs the decisions made in this study process. USACE drew from
the experiences of researching, designing, and restoration of five (5) prior marsh islands to plan
for the restoration of new marsh islands included in the study recommendation. Screening to
select the five (5) marsh islands and alternatives development for each are presented in this
chapter in order to address Study Objective #3: Restore the structure and function, and increase
the extent of marsh island habitat in Jamaica Bay.

3.1. Project Area Context

A coalition group, the New York/New Jersey Harbor Estuary Program (HEP), has targeted
Jamaica Bay for consideration for restoration and conservation, particularly based on the
presence of rare species, size, connectivity, and threat of development.

Prior to colonization, an estimated 16,000 acres of salt marsh were in Jamaica Bay (USFWS,
1997). In the early 1900s, Jamaica Bay was still home to large tracts of salt marsh surrounded
by dendritic tidal channels and flats. The ecosystem provides essential habitat for shellfish,
finish, and water fowl (NYCDEP, 2007). In recent times, the area has been subject to dredging,
filling, construction, pollution, overharvesting and eradication of several species. The ecosystem
is still ecologically rich, but approximately 2,036 acres of tidal salt marsh were lost from the
marsh islands between 1924 and 1999, with the system-wide rate of loss rapidly increasing over
time (NYSDEC, 2001; Hartig et al, 2002, NYSDEC website 2016). From 1994 to 1999, an
estimated 220 acres of salt marsh were lost at an average rate of 44 acres per year. The loss of
HRE Final Integrated FR/EA
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the marsh islands can be seen below in Figures 3-1 through 3-4. Left alone, the marshes were
projected to vanish by 2025, destroying wildlife habitat and threatening the bay's shorelines.

The NPS built a coalition tasked with researching the cause of the loss of marsh island area in
Jamaica Bay. The final report indicates a dual mechanism of marsh island loss: perimeter
erosion and interior ponding/subsidence. The panel developed several hypotheses for causes
of this erosion and subsidence: sea level rise, sediment loss, dredging, shoreline hardening,
mussel beds along marsh edges, nutrient enrichment and resulting proliferation of sea lettuce,
waterfowl grazing, and boat traffic. The panel urged the community to continue researching
specific hypotheses and to implement restoration projects as soon as possible.

In response to these losses, under the USACE’s CAP authority, NYSDEC and the NYCDEP
requested assistance in implementing several marsh island restoration projects. Habitat targets
include high marsh, low marsh, and tidal creeks. Due to the substantial marsh island loss, these
habitats are quite rare in Jamaica Bay at present. The 2006 Ecosystem Restoration Report and
Environmental Assessment for the Jamaica Bay marsh islands recommended restoration at
Elders Point East, Elders Point West, and Yellow Bar Hassock. These three (3) islands were
restored in 2007, 2010, and 2012, respectively. Black Wall and Rulers Bar were also restored in
2012 as part of a beneficial use of dredged material in partnership with community organizations
and local agencies. The USACE, NYSDEC and NYCDEP successfully restored these five (5)
marsh islands amounting to over 160 acres of island habitat in Jamaica Bay.

Coordination with NYSDEC and the NPS recommended that the maximum perimeter of each of
the restored islands should not exceed their 1974 footprints, estimated to be the inflection point
at which the existing marsh vegetation began to rapidly deteriorate. To restore these marsh
islands on NPS property, USACE obtained Special Use Permits and Real Estate Construction
Agreements from 2007 through 2012.

The restoration of marsh islands does not augment NPS’s budget since NPS does not conduct
this type of ecosystem restoration on their property. NPS preserves unimpaired the natural and
cultural resources and values of the national park system for the enjoyment, education, and
inspiration of this and future generations. The NPS cooperates with partners to extend the
benefits of natural and cultural resource conservation and outdoor recreation. Lessons learned
from these projects have been applied to the alternatives development for the proposed marsh
islands recommended in this FR/EA.
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Figure D3- 1. Extent of the Jamaica Bay Marsh Islands
Clockwise from top left: A) 1899, B) 1926, C) 1948, and D) 1970.

Source: Ancillary Documentation of the Yellow Bar Hassock Feasibility
Report.
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Figure D3- 2. Jamaica Bay Marsh Island Extent in 1994. Source: Google Earth.
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Fgure D3- 3. Jamaica Bay Marsh Island Extent in 2004. Source: Google Earth.
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Figure D3- 4. Jamaica Bay Marsh Island Extent in 2015. Source: Google Earth.
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3.2.

Site Screening

The successful construction of marsh island restoration projects are the foundation for the plan
formulation of these future marsh island restoration efforts. The following research and actions
have provided an excellent basis for the current proposals:

A 2006 Report titled Jamaica Bay Marsh Islands, Jamaica Bay, NY, Integrated Ecosystem
Restoration Report included recommendations for restoration of three (3) marsh islands:
Elders Point East, Elders Point West and Yellow Bar Hassock.

Activities at Elders Point East marsh island in 2006-2007 involved restoring 43 acres of
marsh constructed for mitigation purposes to offset environmental impacts of the New
York and New Jersey Harbor Deepening Project.

In 2010, the USACE, in partnership with the Port Authority of New York and New Jersey
(PANYNJ), the NYSDEC, NYCDEP and NPS restored approximately 40 additional acres
at Elders Point West as a result of the beneficial use of dredged material from the Harbor
Deepening Project.

The restoration plan for Elders Point East and Elders Point West included restoring the
existing vegetated areas and the sheltered and exposed mudflats by placing dredged
sand up to an elevation suitable for low marsh growth. This included hand planting more
than 700,000 plants (grown from local seed stock by the National Resources
Conservation Service on Elders Point East and replanting more than 200,000 plants on
Elders Point West.

A 2015 monitoring report for Elders Point East commissioned by USACE entitled Elders
Point East Marsh Island Restoration Monitoring Data Analysis covering the years 2007-
2012 detailed lessons learned.

As part of the NY/NJ Harbor-Jamaica Bay Multi-Project Initiative, sand from the Ambrose
Channel was beneficially used from the harbor deepening project to restore an additional
87 acres of marsh island habitat within Jamaica Bay. In 2012, 375,000 cubic yards of
sand was placed at Yellow Bar Hassock Marsh Island, resulting in 67 acres of new marsh
island and approximately 47 acres of wetlands, including approximately 13.3 acres of
hummock relocation, 28 acres of low marsh seeding, 17,175 high marsh plants, and
21,859 high marsh transition plants.

In 2012, additional Ambrose Channel sand was also beneficially used to restore an
additional 30 acres of marsh islands at Black Wall (155,000 cubic yards of sand, 20.5
acres) and Rulers Bar (95,000 cubic yards of sand, 9.8 acres) as part of the USACE’s
Beneficial Use Program with local partners (NYCDEP, NYSDEC, and PANYNJ).
NYCDEP and the NYSDEC with local non-profit organizations (EcoWatchers, Jamaica
Bay Guardian and the American Littoral Society) completed a community-based planting
effort to vegetate the 30 new acres created at Black Wall and Rulers Bar with the above
referenced plants in June 2013.

Thirteen potential marsh islands were identified for restoration. While Jamaica Bay as a whole
represents a rich opportunity for salt-marsh restoration, a number of intractable constraints
resulted in the five (5) restoration sites recommended in the FR/EA (Table D3-1).
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3.2.1. First Screening

Beginning with 13 sites, the first round of screening was to remove all marsh island sites east of
Cross Bay Boulevard. This was because the Federal Aviation Administration (FAA) was
concerned about airplane bird strikes near JFK airport. The marsh islands are avian attractants,
so no marsh island restoration will occur east of Cross Bay Boulevard. This initial round of
screening removed 4 sites (Table D3-2), leaving 9 to be further evaluated.

Table D3- 1. Screening of Jamaica Bay Marsh Island Sites.

Previously 1st screening: | 2"9 Screening:
Site Name Number | Constructed East of Cross Shallow
by USACE Bay Blvd. Channels
Stony Creek 1
Duck Point 2
Elders Point 3
Center
Pumpkin Patch 4
West
Pumpkin Patch
5
East
Black Bank Marsh 6
Ruffle Bar 7
Big Egg Marsh 8
Little Egg Marsh 9
Black Point Marsh 10
Silver Hole Marsh 11
East High
Meadow 12
Joco Marsh 13
Black Wall 14
Rulers Bar 15
Yellow Bar
Hassock 16
Elders Point East 17
Marsh
Elders Point West 18
Marsh

Table D3- 2. Sites Removed in the First Round of Screening.
Sites Removed
Black Point Marsh
Silver Hole Marsh
East High Meadow
Joco Marsh

HRE Final Integrated FR/EA
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3.2.2. Second Screening

The second round of screening began with 9 sites, which were screened on how accessible they
were for bringing a hopper dredge to the island in order to deposit dredged material. To
maneuver, hopper dredges need a fairly deep channel, so all marsh islands that were
surrounded by only shallow channels were screened out due to constructability. To bring the
sediment to the sites using another method would be much more expensive, and was not
considered at this point. Limiting channel depths and the outlines of the historic marsh islands
in Jamaica Bay are presented in Figure D3-5. This second round of screening removed four
sites (Table D3-3), leaving 5 to be recommended by this FR/EIS (Table D3-4).

Table D3- 3. Sites Removed in Second Round of Screening.
Sites Removed
Black Bank Marsh
Ruffle Bar
Big Egg Marsh
Little Egg Marsh

T T T T T T T T 1
0 075 1.5 3 Miles

Figure D3- 5. Limiting Channel Depths in Jamaica Bay.
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Table D3- 4. Marsh Island Sites Final Array.
Marsh Island Sites Recommended by
HRE
Stony Creek
Duck Point
Elders Point Center
Pumpkin Patch West
Pumpkin Patch East

Figure D3-6 illustrates the five (5) selected sites, the five (5) previously constructed sites, and
the five (4) sites that were screened out during the second phase of screening. The five (5)
recommended sites were selected because their proximity to each other will better allow for the
recapture of transported sediment and the system as a whole will promote the sustainability of
the individual sites. A more thorough understanding of sediment transport and sediment
dynamics between these sites is recommended during the detailed design in the
preconstruction, engineering, and design (PED) phase. This investigation will inform the
sequence of construction of the recommended islands, the actual designs of each island,
particularly in terms of enhancing sediment stability.

3.3. Existing Conditions and Future without Project Condition

Recommended Site:

Screened Out Sites

Elders East

Elders West M
Elders Center "
@@pkm Patch East

n
Pumpkin Patch West

Stony Creek Marsh Yellow Bar, (North)

Black Wall
Rulers Bar

Yellow. Bar (South)

v
Big Egg Marsh ;
Ruffle Bar Little Egg Marsh -

éﬂ Bar Marsh % 2

“Ny

0 2,500 5,000 10,000 Feet A
! ! 1 ! 1 ! J y g

Figure D3- 6. Jamaica Bay Marsh Islands — Previously
Constructed, Recommended and Screened-Out Sites.
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3.3.1 Duck Point

The existing condition remnant marsh at Duck Point is approximately 17 acres, more than half
of which are at the lower end of the low marsh range. Duck Point has experienced a high rate of
marsh loss at approximately 2.8 acres per year between 1974 and 1994. In the no-action
alternative, this loss would continue and the Duck Point Marsh Island is expected to disappear
over time and was calculated to be 0 acres at year 50 using an intermediate relative sea level
curve.

3.3.2 Stony Creek Marsh Island

The existing condition remnant marsh at Stony Creek is 34 acres. It is well defined and
characterized by relatively high elevations compared to the remaining Jamaica Bay marsh
islands as a whole. Geographic Information System analysis estimates that in 1974, the marsh
island had an area of approximately 84 acres. Almost 60 percent of the marsh island has been
lost in the past 42 years. As with the other marsh islands, it is at risk from sea level rise, continued
water quality stressors, and habitat fragmentation. In the no-action alternative, erosion at Stony
Creek marsh would likely continue, though the relatively high elevations may provide better
short-to-medium term protection than the remaining Jamaica Bay marsh islands as whole. In
the no-action alternative, this loss would continue and the Stony Creek Marsh Island is expected
to disappear over time and was calculated to be 0 acres at year 50 using an intermediate relative
sea level curve.

3.3.3 Pumpkin Patch West and East

The average loss rate for Pumpkin Patch as a whole is approximately 1.3 acres per year, with
variation up to 2.5 acres per year between 2003 and 2005. Restoration at Pumpkin Patch initially
focused on the restoration of a single large island that would encompass Pumpkin Patch West,
Pumpkin Patch East and an area further to the east. The selected plans recommend two (2)
separate restoration projects, Pumpkin Patch West and Pumpkin Patch East. Restoration in the
area between these two (2) sites and to the east of Pumpkin Patch is not presently
recommended due to concerns over sustainability and to the amount of material that would be
needed to restore these areas. A future restoration of the area between these two (2) selected
plans may be considered after the restoration of Elders Point Center which may have a positive
effect on sediment transport and sustainability in this area and could be investigated using
hydrodynamic modeling. Pumpkin Patch West is currently approximately 4 acres and East is
approximately 8 acres. In the no-action alternative, it is expected that Pumpkin Patch West and
East would disappear to be 0 acres at year 50 using an intermediate relative sea level curve.

3.3.4 Elders Point Center

Elders Point Marsh was historically one island but marsh loss in the center of the island created
two distinct islands separated by a mud flat. When the restoration of Elders Point East and Elders
Point West were planned and implemented, it was infeasible to restore Elders Point Center
based on the depth of the substrate in that area. The restoration was limited to an increase in
size of 40 acres of new marsh at Elders Point East (2007) and 43 acres of new marsh at Elders
Point West (2010). Presently, no marsh island exists above water between the two islands.
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However, following the implementation of restoration at Elders Point East (2007) and Elders
Point West (2010), sediment has accumulated in the area of Elders Point Center, which has
made restoration feasible and cost-effective. The restoration of Elders Point Center will result in
a continuous marsh island between Elders Point East and Elders Point West, adding benefits
such as reduction in habitat fragmentation and the potential for ancillary coastal storm reduction
benefits for nearby mainland communities such as Howard Beach. The design of Elders Center
is constrained by the presence of Elders Point East and Elders Point West, two (2) previous
restoration projects and by the increasing depths found to the north and the south. The
restoration of Elders Point Center results in a contiguous Elders Point marsh island, much like it
existed in pre-industrial times. This is especially promising, as the effort adds to the 83 acres
already restored at Elders Point East and Elders Point West. As detailed in the Elders Point East
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