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ABSTRACT:

This Draft Integrated Feasibility Report and Tier 1 Environmental Impact Statement (Draft
Integrated Report) presents preliminary findings of a study to identify coastal storm risk
management (CSRM) strategies to increase resilience and to reduce risk from future storms and
compounding impacts of sea level change (SLC) for the New Jersey Back Bays (NJBB) region.
The objective of the NJBB CSRM Study is to investigate CSRM problems and identify solutions
to reduce damages from coastal flooding that affect population, critical infrastructure, , property,
and ecosystems. This Draft Integrated Report builds upon the analyses and findings presented
in the March 2019 NJBB Interim Report. Both reports are available at
https://www.nap.usace.army.mil/Missions/Civil-Works/New-Jersey-Back-Bays-Study/.

This DraftIntegrated Report has been conductedin accordance with Engineering Regulation (ER)

1105-2-100, Planning Guidance Notebook, and is considered a decision document providing the
Afconsolidated documentation of technical and pol
which the U.S. Army Corps of Engineers Philadelphia District Commander bases the
recommendation to the Major Subordinate Command Commander to approve the recommended
project f or i TinsDecumem teadribe®the.edgineering, economic, social, and
environmental analyses conducted to date towards developing a Final Integrated Feasibility

Report and Tier 1 Environmental Impact Statement in 2022.

Per ER 1105-2-100, the feasibility study process to date is aligned with the National
Environmental Policy Act of 1969, as amended (NEPA). Specifically, a public notice was issued
on October 31, 2016 announcing the initiation of scoping, and to invite the public, resource
agencies and stakeholders to participate in the process. An initial scoping/public meeting was
held in December 2016. In addition, agency and stakeholder engagement was initiated via
scoping letters at that time. A Notice of Intent (NOI) to prepare a Tiered Environmental Impact
Statement was published in the Federal Register on December 17, 2019. Since NEPA was
initiated priortot he new C BQdate ta theeRegufations Implementing the Procedural
Provisions of the National Environmental Policy Actd ad o pt e d ihisEISwas devebie® O ,



in accordance with the applicable regul atio
regulations in ER 200-2-2 and the previous CEQ NEPA regulations at 40 CFR Part 1500 (NEPA
Implementing Regulations).

Because of the large scope, scale, and complexity of the affected environment and alternatives
being considered, the EIS will be conducted in tiers. Tiering (defined in 40 CFR 1508.28) is a

means of making the environmental review pr
repetitive discussions of the same issues and to focus on the actual issues suitable for decision
at each level of environmenta | r e Vhis &€\8 @valuates potential impacts of the proposed

action in accordance with NEPA, and other applicable state and federal laws and USACE policies
at a 0 Ti.dAlternativies sloh as ectitical infrastructure, nonstructural measures, structural
measures, and natural and nature-based features (NNBFs) were evaluated to determine the
potential impacts to the natural and human environment resulting from the proposed action.
Potential impacts to land use; tidal processes; water quality; floodplains; vegetation, wetlands,
and submerged aquatic vegetation; wildlife and terrestrial habitat; plankton; Essential Fish Habitat
and fishery resources; benthic resources; special status species; cultural resources; recreation;
aesthetics and visual resources; socioeconomics; hazardous, toxic, and radioactive waste; air
guality; and noise are analyzed in the EIS.

Since this Draft Integrated Report is required by NEPA and ER 1105-2-100, USACE is soliciting
public comments and questions on this Draft Integrate Report for 45 calendar days in order to
promote continued collaboration and transparency. Public scoping meetings were held in
December 2016 and September 2018. Public and stakeholder webinars were also held in March
2019 and May 2021 to provide a status of the study and to solicit public comments and questions.

Il nterested parties can access further info
situated  at https://www.nap.usace.army.mil/Missions/Civil-Works/New-Jersey-Back-Bays-
Coastal-Storm-Risk-Management/.

Questions and comments regarding the NJBB CSRM Study can be emailed to PDPA-
NAP@usace.army.mil ( r ef erence A NJBBO ioftheenmiy. subj ect

All comments concerning this Draft Integrated Report are required to be submitted by October
12, 2021.

For further information and to submit comments, please contact the U.S. Army Corps of
Engineers, Philadelphia District:

U.S. Army Corps of Engineers, Philadelphia District

100 Penn Square East, Wanamaker Building

Philadelphia, Pennsylvania19107-3390

Attention: Peter R. BlumP.E.

e-mail: PDPA-NAP@usace.army.mil ( r ef er ence A NJBBO i n t thee
email)Phone: 215-656-6515

NOTE TO READER: As discussed further in this Draft Integrated Report, the findings to date
have built-in assumptions that will be further evaluated and/or validated as the NJBB CSRM Study
progresses. While the critical assumptions were socialized with interested groups and decision
makers through public meetings and events and with a risk register, there is inherent risk and
potential uncertainty associated with these assumptions that will be continually analyzed and
reduced as the NJBB CSRM Study progresses.
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Executive Summary

Document Overview

This U.S. Army Corps of Engineers (USACE) New Jersey Back Bays (NJBB) Coastal Storm Risk
Management (CSRM) Draft Integrated Feasibility Report and Tier 1 Environmental Impact
Statement (EIS)(Draft Integrated Report) presents apreliminary focused array of alternative plans
that reduces risk to human life and flooding risk from coastal storms in the NJBB Region. These
findings and associated analyses are consistent with study planning objectives in addition to
minimizing environmental, social, and economicimpacts. The reduction of flood-relateddamages
to residential structures, commercial structures, critical infrastructure, and industries is critical to
the national and regional economy.

The long-term strategy for resilience in the NJBB Region is a scalable solution that integrates
CSRM efforts included in this Draft Integrated Report as well as CSRM efforts considered by the
New Jersey Department of Environmental Protection (NJDEP, the NJBB CSRM Study non-
Federal Sponsor), other Federal agencies, NGOs, and municipal entities. The NJBB CSRM Study
was developed in association with the New Jersey Draft Climate Change Resilience Strategy
(draft April 2021) and the NJ Climate Adaptation Alliance Science and Technical Advisory Panel
(STAP) which convened in 2019 and developed sealevel change (SLC) projection guidance.

This Draft Integrated Report was prepared in accordance with relevant laws and USACE
guidance, was informed by Federal or USACE policy, and is considered a formal decision
document, inclusive of a Tiered EIS which is a National Environmental Policy Act of 1970 (NEPA)
compliant document.

The USACE will continue to coordinate with the USACE and NJDEP to further study the array
of alternatives towards the potential implementation of the recommended projectin accordance
with current policy.

Study Area & Existing Conditions Overview

The study area (Figure ES-1) has been subdivided into five regions based on problems and
opportunities, geomorphology, and hydraulic interconnectedness of water bodies. The NJBB
study area is a major populated area that stretches over five New Jersey counties: Cape May,
Ocean, Atlantic, Monmouth, and Burlington. The study area encompasses over 674,000
permanent residents (2020), millions of seasonal visitors, and over $40 billion in annual Gross
Domestic Product (2019). Furthermore, the asset inventoryis valued at over $72 billion (FY2021
Price Level) as evidenced by structure count and value on a County basis (Table ES-1).
Additional NED categories, such as transportation delay, non-transferrable income loss, local
costs foregone, and emergency costs, further expand the total NED damage pool to over $90
billion total (FY2021 Price Level).

The study area includes the bays and river mouths located landward of the barrier islands and
Atlantic Ocean-facing coastal areas inthe State of New Jersey. The Atlantic Ocean Coast of New
Jersey is fronted by a Federal CSRM program consisting of beach nourishment including dune
construction along the oceanfront shoreline. However, the NJBB region currently lacks a
comprehensive CSRM program that will protect communities on the bay side of the barrier



islands. As a result, the NJBB region experienced major impacts and devastation during
Hurricane Sandy and subsequent coastal storm events, including damaged property and the
disruption of millions of lives due to the combination of low-lying topography, sea level change,
densely populated residential and commercial areas, extensive low-lying infrastructure, and
degraded coastal ecosystems.

Further vulnerability to coastal storms and the potential for future, more devastating events due
to changing sealevel and climate change is significant. Rising sealevels representaninexorable
process causing numerous, significant water resource problems such as increased widespread
flooding along the coast; changes in salinity gradients in estuarine areas that impact ecosystemns;
increased inundation at high tide; decreased capacity for storm water drainage; and declining
reliability of critical infrastructure services such as transportation, power, and communications.
Addressing these problems requires a paradigm shift in how we work, live, travel, and play in a
sustainable manner as a large extent of the area is at a very high risk of coastal storm damage
as sea levels continue to rise.

The preliminary focused array of alternative plans is presented by individual region in Chapter 7
of this Main Report. These alternative plans are compared to the No Action/FWOP Condition
which includes no additional management measures above the existing condition plus CSRM
actions either constructed or currently under construction to manage coastal storm risk. This
preliminary focused array of alternative plans and continued study analyses are necessary to
determine the plan that reasonably maximizes National Economic Development (NED) benefits
while not sacrificing environmental, regional, or social concerns and will ultimately result in the
selection of a recommended plan for construction authorization in subsequent phases of the
feasibility study. The Tentatively Selected Plan is presented in Chapter 8 of this Main Report.



e A
o

Manasquan Inlet - Storm Surge Barrier 120\ ~
0

Measures

Tentatively Selected Plan
New Jersey Back Bays Study

24 30
E——x

Figure ES-1: The Tentatively Selected Plan
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Table ES-1: Structure Inventory Totals and Values within the Project Area

County CSOtl:lrJ]tcture Value

Monmouth 10,598 $4,357,499,270
Ocean 81,262 $25,034,178,930
Burlington 322 $99,498,110
Atlantic 32,825 $20,842,857,680
Cape May 57,923 $21,890,206,340
Total 182,930 $72,224,240,330

Tentatively Selected Plan Overview

The tentatively selected plan (TSP) as identified for the intermediate SLC scenario is presented
in Figure ES-1 and is based upon the formulation of management measures into the focused
array of alternative plans. The formulation of the focused array follows The USACE six-step
planning process as defined in the Planning Guidance Notebook (ER 1105-2-100), and considers
several criteria, including:

AFour evaluation accounts identified in the USACE Economic and Environmental
Principles and Guidelines for Water and Related Land Resources Implementation
Studies (1983) (Principles and Guidelines) which include the National Economic
Development, Regional Economic Development, Environmental Quality, and Other
Social Effects accounts.

AThe four Planning Criteria including effectiveness, efficiency, acceptability, and
completeness identified in ER 1105-2-100 were also qualitatively assessed in plan
formulation

AA series of additional decision metrics were developed to assist in the formulation of the
focused array of alternatives. These additional decision metrics are discussed below
and include project performance, sea level change, adaptive capacity and resiliency,
reliability and fragility, storm surge barrier (SSB) hydraulic effects, operations and
impacts of closures, real estate costs and life safety risk.

The TSP includes:

A Storm surge barriers (SSB) or inlet closures at Manasquan Inlet, Barnegat Inlet, and
Great Egg Harbor Inlet;

A Cross-bay barriers (CBB) or interior bay closures at Absecon Boulevard, and southemn
Ocean City; and

AElevation and floodproofing of 18,800 structures. These nonstructural solutions are
considered for 11% of the study area and are concentrated in the vicinity of the Shark
River Inlet and in southern Ocean County, specifically along the mainland shoreline
south of Beach Haven West and on Long Beach Island. Nonstructural solutions are also
concentrated in northern Atlantic County on the mainland shoreline and on Brigantine,
and in large portions of Cape May County.

NJBB CSRM DRAFT FeasiBILITY REPORT AND ENVIRONMENTAL IMPACT STATEMENT



A Perimeter measures including floodwalls, levees and seawalls which tie SSBs and CBBs
into adjacent higher ground.

The TSP is not the plan that maximizing national economic development (NED) benefits. It was
selected based on a number of decision criteria including net NED benefits, environmental
acceptability, residual risk, life safety risk, long-term performance, and sea level change
adaptability.

The total cost of the TSP is $16.07B with annual Operation, Maintenance, Repair, Replacement
and Rehabilitation (OMRR&R) of $196M (using the Intermediate SLC curve, FY2021 Price Level).
The TSP is expected to provide mean Average Annual Net Benefits (AANB) of $612M with a
Benefit-to-Cost ratio (BCR) of 1.8 and 22% in Residual Damages. The TSP is identified to
reasonably maximize net NED benefits while accounting for project performance, SLC
adaptability, and risk to life safety. A breakdown of the costs both with respect to cost sharing
and overall cost summary are provided in Tables ES-2 and ES-3, respectively. Table ES-3
identifies the Total First Cost which does not include Interest During Construction (IDC) and
variable nonstructural costs and is therefore less than the Total Initial Construction Cost identified
in Table ES-2.

Table ES-2: New Jersey Back Bays costsharing table for the TSP

Federal Cost Non-Federal
Item (65%) Cost (35%) Total Cost
PED $765,354,153
$497,480,199 $267,873,954
LERRD $905,649,607

Construction

Construction Management

Interest During Construction

$588,672,244
$7,940,303,787
$159,186,555

$316,977,363
$4,275,548,193
$85,715,837

$12,215,851,980
$244,902,392
$1,935,777,868

Total Project

$10,443,898,400

$5,623,637,600

$16,067,536,000

Note: PED i Preconstruction, engineering, and design; LERRD = Land, Easements, Rights-Of-Way,

Relocation, and Disposal Areas.

Note: FY2021 Price Level
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Table ES-3: New Jersey Back Bays Study Overall Cost Summary for the TSP

Construction Item Cost
Lands & Damages $905,649,607
Relocations $5,257,276
Fish & Wildlife Mitigation $393,189,103
Breakwaters & Seawalls $5,413,772,034
Levees & Floodwalls $1,022,257,273
Pumping Plant $20,828,848
Floodway Control and Division Structures $252,049,963
Cultural Resources Preservation $97,662,046
Buildings, Grounds, & Utilities $5,010,835,348
Preconstruction Engineering & Design (PED) $765,354,153
Construction Management (E&D, S&A) $244,902,480
Total First Cost $14,131,758,131

Note: FY2021 Price Level.

The TSP considers an SSB closure frequency at the 20% annual exceedance probability (AEP)
water level. This closure frequency, which remains constant over time, allows the forecasted
water level for operation to change over time in response to relative sea level change (RSLC) and
the average number of closure operations per year (0.2) to remain fixed. An additional barrier
closure is expected to occur on an annual basis for maintenance/training. In subsequent phases
on the NJBB CSRM study the cost, benefits, and impacts of closure operations will be evaluated
in greater detail to refine the SSB closure criteria, which is likely to evolve during the feasibility
study, PED, and even during the life of the SSBs.

Eight of the sixteen lakes in the Coastal Lakes Region were evaluated as part of the TSP. These
eight lakes are either: a) ordinary tidewater bodies with direct, open channel tidal connections to
the ocean through Manasquan Inlet or upper Barnegat Bay; or b) lakes that do not have direct
open channel connections to the ocean but have hydraulic connections to the ocean though

topography. These eight lakes include:
3 Sylvan Lake (Bradley Beach/Avon-by-the-Sea)
3 Silver Lake (Belmar)
3 Stockton Lake (Sea Girt/Manasquan)
3 Glimmer Glass (Manasquan)
3 Lake Louise (Pt Pleasant Beach)
3 Little Silver Lake (Pt Pleasant Beach)
3 Lake of the Lilies (Pt Pleasant Beach)
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3 Twilight Lake (Bay Head)

Theremaining eight coastal lakes which are notdirectly connected to tidal inlets and are therefore
not subject to coastal flooding and not included in the TSP include:

Lake Takanassee
Deal Lake

> >

>\

Sunset Lake
Wesley Lake
Fletcher Lake
Lake Como

> > >

A Spring Lake
A Wreck Pond

A possible alternative study approach for these remaining eight coastal lakes is the USACE
Continuing Authorities Programor a General Reevaluation Study for the Sea Brightto Manasquan
Inlet CSRM project. Any of these potential future study paths would require approval from USACE
higher authority, and endorsement from a non-federal sponsor.

Alternative plans to the TSP are also offered in this Draft Integrated Reportbased uponUS ACEG s
consideration of the assessment of comprehensive benefits across four distinct categories:
National Economic Development (NED), Regional Economic Development (RED), Other Social
Effects (OSE), and Environmental Quality (EQ)(USACE, 1983; USACE, 2021). A plan that
maximizes NED benefits (which differs fromthe TSP ) is offered only in the Central Region of the
study area. This differenceis highlighted by the inclusion of a combined nonstructural and
perimeter measures (including floodwalls, levees, and seawalls) rather than a combined
nonstructural and SSB plan (Figure ES-2). A nonstructural only plan is also offered for the entire
study area (Figure ES-3). Alocally preferredplan is a fourth plan type which can be identified in

the future if non-benefit maximizing plan is proposed by a non-Federal entity.

Additional detailed analyses will also be performed prior to final identification of the recommended
plan to assess CSRM opportunities offered by natural and nature-based features (NNBFs), critica
infrastructure risk management, and separable and complementary management measures. The
developmentof acritical infrastructure plan will offer an alternative, focused assessment of CSRM
which potentially could be implemented with a tiered phased, scalable approach. The
identification of complementary management measures, or measures that provide risk
management in the residual floodplains of structural management measures, will help to address
higher frequency flooding events, and provide a uniform level of risk management throughout the
region in question. Provision of complementary management measures, typically nonstructura,
low elevation floodwalls, or NNBFs, will provide a similar level of risk management when
combined with other management measures as offered by the TSP, thus allowing for a more
holistic approach to regionwide flood risk management.
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A managed adaptive approach is also considered for the TSP which would enable an incrementa
implementation schedule over time. This approach identifies eligibility threshold stages over time
to accommodate as sea level change causes more structures in the study area to become
vulnerable and fall below the eligibility threshold stage. This approach also indexes the SSB
closure criteria to certain flood recurrence intervals to identify complementary nonstructural
management measures particularly in the Central Region. This managed adaptive approach
ensures aconstant project performance level with clear closure criteria guidelines and minimizes
coastal storm impacts for both high-frequency and low-frequency events.

Natural and nature-based features assist in the incorporation of natural approaches to develop
regional climate change and sealevel change adaptation planning strategies and solutions in the
NJBB region. Bothlarge scale features such as wetland/marsh island creation, storm surge filters
and horizontal levees as well as smaller stand-alone management measures including living
shorelines, reefs, wetland restoration and submerged aquatic vegetation are being considered.
Ongoing analyses are being conducted to determine if NNBFs help to meet the project objectives
and provide CSRM attributes in relation to costs along several accounts not limited to economic
benefits.

The TSP is based upon detailed analyses but represents a step in the phased, iterative planning
process. Additional more detailed analyses will be performed going forward in the NJBB CSRM
Study which will likely result in revisions to the TSP, possibly before the Agency Decision
Milestone (ADM) Meeting which is currently scheduled for January 2022. At the ADM Meeting,
the Project Delivery Team (PDT) presents a clear and logical formulation and evaluation rationale
that indicates the PDT is making risk-informed decisions and has a clear direction on next steps
to complete the study.

Emphasis is being placed on integrating the findings of the New Jersey Draft Climate Change
Resilience Strategy (New Jersey, 2021) and the NJ Climate Adaptation Alliance Science and
Technical Advisory Panel (STAP) sea level change projection guidance including comparison to
USACE projections. Current analyses indicate that the STAP moderate emissions scenario falls
between the USACE intermediate and high scenarios (Referto Section 6.2.2)Error! Reference s
ource not found.. Asthe TSP was developed using the USACE intermediate scenario curve, all
three USACE SLC scenarios and the STAP SLC scenarios will be considered during future NJBB
CSRM Study phases. Additional analyses will also consider comparison of differences in the
base flood elevation (BFE) height and inundation zone extent and pending revisions to State of
New Jersey regulations.

These continued analyses will help to reduce the uncertainty and risk associated with risk
management solutions.

Environmental Impacts Overview

In accordance with NEPA, a Tier 1 level Environmental Impact Statement (EIS) was performed
to determine the impacts of the selected alternatives and components that comprise the TSP. A
Tier 1 EIS involves technical analysis completed on a broad scale and is therefore an effective
method for identifying existing and future conditions and understanding the comprehensive effects
of the project on the NJBB Region. It provides the groundwork for future project-level
environmental and technical studies. This level of environmental evaluation is consistent with the
level of engineering and economic analyses performed to formulate the TSP. A number of

NJBB CSRM DRAFT FeasiBILITY REPORT AND ENVIRONMENTAL IMPACT STATEMENT



structural alternatives including SSBsand CBBs wer e i dentified as envi

implementation based on the uncertainties of indirectimpacts on aquatic ecosystems, high direct
impacts, potentially extensive compensatory mitigation, and complex regulatory reviews. TSP
componentsthatinclude nonstructural alternatives are considered low risk for most environmental
categories but are potentially high for cultural resources due to the presence of historic structures
or historic districts within areas identified for building retrofits or relocations. Except for current
structural alignments where direct footprint impacts can be assessed on the various habitats
affected, indirectimpacts such as on water quality and aquatic life can only be assessed at this
level with existing physical modeling. Therefore, only general impacts and/or a range of impacts
utilizing existing information have been identified at this stage of the NJBB CSRM feasibility study
and associated NEPA analysis, which will continue into a Tier 2 level during the Preconstruction,
Engineering and Design (PED) phase. Inthe Tier 2 EIS, subsequent refinements in structura
design features, detailed physical and biological modeling, and the practice of avoiding and
minimizing impacts with design refinements and appropriate compensatory mitigation will further
inform the environmental risk level with a goal of reducing the environmental risks to a lower level
than is currently identified.

Findings to date suggest that structural management measures in the TSP have direct impacts
such as loss of wetlands and subtidal aquatic habitats, impacts to historic properties, and
aesthetics/views impairment. Based on estimates of preliminary alignments of structura
elements, floodwalls and levees are expected to have direct impacts particularly on wetlands and
shallow aquatic habitats within the footprint of floodwalls and levees over long linear distances,
which would have regional effects. Storm Surge Barriers and CBBs would also have direct
impacts on aquatic habitats, but comparatively less than that of floodwalls and levees. A
guantification of these direct impacts for SSBs and CBBs is summarized in Table ES-4.

Storm surge barriers and CBBs identified in the TSP could have potential significant indirect
impacts on hydrodynamics such as tidal flow and tidal range, water quality, and shifts in flora and
fauna abundance, distributions, and migrations. Therefore, preliminary analyses utilizing the
Adaptive Hydraulic (AdH) modeling for the open SSB condition was conducted for the TSP and
five other alternatives/variations to understand the potential physical impacts of the SSBs as well
as the sensitivity of the physical impacts to current design choices. The modeling results
demonstrate that the SSBs could cause an increase in velocities in the vicinity of the structures
and that the greater the reduction in cross-sectional area, the greater the increase in velocities.
The velocity patterns and magnitudes at the proposed structure locations are greatly changed, as
expected, butthe impactto velocity magnitudes away fromthe structuresis minimal. The changes
produced by modifying the flow at the inlets is considered to be fairly localized.

The TSP is estimated to have relatively no impact on the tidal prism at the Manasquan River, and
would reduce the mean tidal prism in Barnegat Bay and Great Egg Harbor by 2.5% and 4.8%
respectively. The impacts of the TSP extend beyond the immediate bays at which the closures
are located, with reductions in tidal prism less than 1.6% elsewhere. The impacts to tidal
amplitudes are not evenly distributed throughout the bays with individual reductions in tidal
amplitude ranging from 1.3% to 8.3% through Barnegat Bay and 0.1% to 4.5% in Great Egg
Harbor for the TSP. Additionally, small changes in tidal amplitudes could have more far-reaching
significant cumulative effects along the upper and lower margins of intertidal wetland systems.

Overall, the impact of the SSBs on salinities is small, and the mean salinity is not expected to
vary by more than 2 ppt for any given location and alternative. The variation at specific times may
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be larger but overall, the impact is small. Given the well-mixed nature of the inlets, ocean salinity
is pushed into the back-bay areas and moves easily throughout the area.

Hydrodynamic changes caused by SSBs and CBBs may affect residence times within the affected
estuaries and indirectly effects water quality and egg and larval transport for fisheries/Essential
Fish Habitat. A particle tracking model (PTM) was developed for the NJBB estuaries to compare
baseline conditions to with project conditions (including future with sea level change). For the
TSP, modelresults show only small increases in residence time in the South and Central Regions
by two to five days and decreases in residence time in the North Region by one to two days.
Based on these findings, the PTM suggests minor effects on water quality and fish larval/egg
transport.

Although the AdH results suggest minor to moderate effects on overall hydrodynamics of the
affected bay systems, these potential effects have ahigh level of uncertainty due to the unknown
frequency of gate closures coupled with changes in tidal flooding events related to sea level
change. Further modeling efforts are required to inform the impact assessment associated with
these measures. Therefore, additional modeling for the closed SSB condition will be performed
prior to the development of the final recommended plan for construction authorization.

There will likely be both temporary and permanent visual adverse effects associated with the
construction of structural management measures in the current TSP which may ultimately become
the recommended plan for construction authorization. Construction equipment will be visible at
locations included in the current TSP and possibly the recommended plan for construction
authorization during the construction phase. The SSBs, CBBs, floodwalls, and levees will be
permanent and visible both on land and from the water.

Nonstructural structure elevation may have some temporary adverse direct and indirect effects
related to earth disturbance. Building acquisition and relocation could provide significant
environmental benefits by increasing open space by converting existing privately owned and
buildable properties into natural habitat, although there is a potential for significant adverse
impacts to cultural resources.

Natural and Nature-Based Features are expected to have temporary and minor impacts on
aquatic resources and water quality during their construction, but would have a long-term
beneficial effect on aquatic and some terrestrial habitats and the floraand faunathat inhabitthese
areas.

Cultural resource impacts may include impacts to historic districts and properties that are eligible
for listing in the National Register of Historic Properties as well as to sunken historical vessel
sites. Further study is needed, and these potential impacts will likely be addressed through a
Programmatic Agreement with the New Jersey State Historic Preservation Office.

Because of the direct impacts that TSP structural components will have on aquatic habitats, a
compensatory mitigation plan is being developed that will account for the functional losses of
ecosystem services that these habitats provide. The TSP components would directly affect over
153 acres of aquatic habitats, which includes about 60 acres of subtidal soft-bottom habitats,
about two acres of intertidal mud/sand flats, about nine acres of intertidal sandy beach, and 73
acres of low and high saltmarshes. The remaining 10 acres are adjacent scrub-shrub and other
supratidal wetlands. These estimates are preliminary and will undergo subsequent refinement.
Preliminary mitigation estimates for losses of saltmarshes were determined by using the New
England Marsh Model and the subtidal and intertidal habitat impacts were based on the presence
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of shellfish bed or SAV mapping. Mitigation estimates for these habitats were based on a
replacement of a higher quality habitat such as an SAV bed (subtidal) or a living shoreline
(intertidal). The New York Bight Ecological Model (NYBEM) ecosystem model that considers all
key aspects of the various marine, estuarine, and freshwater aquatic habitats within the affected
area is currently in development and will be applied in subsequent phases to better determine the
functional aspects and effects on habitat suitability and new mitigation estimates will be derived.
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Table ES-4: Preliminary Estimates of Direct Habitat Impacts and Compensatory Mitigation Estimates of the TSP

Subtidal Intertidal Saltmarsh Other Supratidal
wetlands
Est =it Est Est Est Est Est Est
TSP Structural ' Mitigatio ) L ’ P ) o
Losses Losses | Mitigation | Losses | Mitigation | Losses | Mitigation
Alt. Feature n*
(acres) (acres) (acres) (acres) | (acres) (acres) (acres)
(acres)
Manasquan 2.1 17 0 0 0 0 0 0
Inlet SSB ' '
Barnegat Inlet
3E(2) SSB 148 215 0.8 1.1 0 0 0 0
TotalRange 13.6t0 18.6 to
(20% diff.): 203 o7g | 06109| 08013
GEHI SSB 20 16 5.6 4.4
Abseé%”BB"’d' 21 25.2 6.0 6.4 49.7 83 6.7 9.7
4G(8)
SOC CBB 1.6 2.1 0 0 23.5 44.4 2.1 3.6
Total Range 34.1t0 34.6to0
(20% diff.): 51 2 52 2 93t014 | 8.6t012.8| 65t097| 110to 166 7to 1l 10.6t0 16
TOTAL 59.5 66.5 12.4 11.9 3.2 127.4 8.8 13.3
(20% Range) (48t072) | (53t080)| (10to15) | (10to 14.1) (25750 (1116%;0 (7to11) | (11to16)

NJBB CSRM DRAFT FeAsIBILITY REPORT AND ENVIRONMENTAL IMPACT STATEMENT




Compensatory mitigation estimates for indirect effects have not been fully assessed at this time.
Itis assumed that there could be significant losses of saltmarsh and intertidal habitats over large
areas due to small tidal amplitude changes along, with potential effects onfish larval/egg transport
duetoincreasesin velocity in the vicinity of the SSB and CBB gates. Therefore, the cost estimates
currently include a 5% contingency (based on first construction costs of the TSP feature) for
compensatory mitigation and adaptive management for indirect effects. It is assumed that as
modeling is further advanced (AdH -closed gates scenarios and NYBEM), impact estimates will
become better quantified and compensatory mitigation can be derived based on applying the
available NYBEM ecosystem model. Additionally, subsequent design phases will continually
investigate avoidance and minimization measures that would reduce hydrodynamic changes that
drive these indirect effects.

The TSP identified in this Draft Integrated Report willundergoarigorous evaluation of compliance
with environmental protection statutes and Executive Orders at subsequent phases of the NJBB
CSRM feasibility study and beyond. A detailed examination of impact avoidance and minimization
to better quantify both direct and indirect environmental impacts will also be performed in the
future.

Environmental concerns will be continually addressed during the NJBB CSRM  Study and
subsequent phases inclusive of both Tier 1 and Tier 2 assessments. These environmenta
concerns will also be addressed through coordination and review by the resource agencies,
including the U.S. Environmental Protection Agency, the U.S. Fish and Wildlife Service, the U.S.
Department of Commerce National Oceanic and Atmospheric Administration Fisheries, New
Jersey Department of Environmental Protection, and the New Jersey State Historic Preservation
Office, and other agencies.

Next Steps for the NJBB CSRM Study

Following this Draft Integrated Report, the feasibility phase of the NJBB CSRM study will continue

with development of a Final Feasibility Report and Tier 1 EIS with a recommended plan for

construction authorizationin2023and a Chi ef 6 s. TRiewllcandlude the fedsibily 3
phase. The completion of the Chiefds Report is th
construction of the NJBB CSRM Study. The pre-construction engineering and design (PED)

phase may beginaf t er t he Di vi si on ErFigd ReasibilityGReportandaliers mi t t al
| EIS, PED funds have been appropriated by Congress, and a Design Agreement is executed with

the non-Federal Sponsor. Funding by the Federal Government to support these activities must

meet traditional civil works budgeting criteria. For construction to be initiated, Congress must

authorize the project, a Project Partnership Agreements (PPA) must be executed with the non-

Federal sponsor, and Congress must appropriate construction funds. PED and construction

phases are cost shared 75%/25% and 65%/35% Federal/non-Federal, respectively.

Sequencing of project construction is dependent upon final study findings, congressional project

authorization and appropriation of funds. The non-Federal cost share as discussed above would

also be necessary to commence project design and construction.

The construction of scaled, incrementally implementable and integrated components of the NJBB
recommended plan to manage flooding risk in the region may be massive in scale and will likely
cost several billion dollars. A strategy for implementation of the recommended plan for
construction authorization would consider a sequenced strategy and would be based on ranking
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of certain locations or features, level of design detail and uncertainty regarding conditions for
CSRM benefits, long term sustainability including low, medium, and high projections for future
sealevel change, and construction costs. A three-tiered implementation strategy would consider:

- Tier 11 Critical infrastructure assets risk management;

- Tier 2 7 Nonstructural including the elevation of major evacuation routes, elevation of
structures or low elevation floodwall in ahigh-recurrence floodplain (i.e., 5-year);
and

- Tier 37 SSB construction at individual inlets.

Such a strategy will need to be prepared by team partners in order to identify and make available
construction funds and to communicate the construction priority to stakeholders. It is anticipated
that PPAs could be executed for individual construction components rather than for one large
project addressing the entire study area. Project construction would start no earlier than 2030
and is dependent upon Congressional authorization appropriation and funding from the non-
Federal sponsor.

This document has considered and incorporated comments from the public, stakeholders,
agencies, and NGOsthough a series of workshops and meetings since the study commencement
in 2016. Throughout the study, coordination was maintained with the State of New Jersey as well
as counties and municipalities throughout the study area, academic institutions,
environmental/resource agencies, and other key stakeholders. Continued NJBB CSRM Study
analyses will incorporate Federal, State, local, NGOs and academic datasets and tools as
applicable and will consider ways to coordinate with and leverage other Federal and state coasta
resilience projects. The development of relationships with cooperating agencies was and will
continue to be critical in conducting future analyses.
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New Jersey Back Bays
Coastal Storm Risk Management
Draft Integrated Feasibility Report and
Tier 1 Environmental Impact Statement



1 Modifications Included in This Draft Integrated Report from The Interim
Report (March 2019)

The following analyses have been performed and included in this Draft Integrated Feasibility
Reportand Tier 1 Environmental Impact Statement (Draft Integrated Report) since the Interim
Feasibility Report and Environmental Scoping Document (March 2019):

Arhe Tentatively Selected Plan (TSP) including three storm surge barriers (SSB) at Manasquan
Inlet, Barnegat Inlet, and Great Egg Harbor Inlet; two cross-bay barriers (CBB) at Absecon
Boulevard, and southern Ocean City; and nonstructural solutions including elevation and
floodproofing for 18,800 structures comprising 11% of the study area.

Anlternative plans to the TSP qualitative assessment including NED Plan, nonstructural plan and
critical infrastructure plan given updated guidance including Comprehensive Documentation of
Benefits in Decision Documents Policy Directive (January 2021).

ASeparable and complementary management measure qualitative assessment to identify
measures to support SSB measures given operational closure frequency,

Arnird cycle of iterative plan formulation which considers a higher level of detail including detailed
design, costs, and economic benefits analyses for SSB, CBB, and nonstructural components as
well as updated planning criteria, systems of accounts analyses including consideration of
performance, reliability, life safety and adaptability decision metrics.

sUpdated structure inventory identification and type assignment, revised foundation height
estimates, revised Depreciated Replacement Value estimates, additional depth-percentdamage
functions and content-to-structure value ratios, added non-HEC-FDA NED benefit streams,
improved accuracy for Average Annual Net Benefits (AANB), Benefit Cost Ratio (BCR), and
Residual Risk; provided risk analysis for NED benefits, and qualitatively evaluated study decision
criteriasuch as Reliability, RSLC Adaptability and Life Safety.

3Risk-based perimeter plan design considering multiple floodwall heights, and risk-based SSB
and CBB design considering multiple alignments for multiple inlets including SSB gate
dimensions and adjusted various SSB design quantities and parameters (barrier alignment, sill
elevation, number of gates, and width of navigable gate) to inform hydrodynamic modeling.
Modified auxiliary flow gate (vertical lift gate) widths have been designed to promote additiona
conveyance, and a maritime vessel analysis was completed to provide recommendations for
minimum dimensions of navigable SSB gates.

3Hydrodynamic modeling (AdH) of existing conditions and multiple SSB alternatives to assess
indirect impacts to tidal range, tidal prism, velocities, salinity, and residence time. Revised storm
surge modeling (CSTORM) and stage-frequency curves for baseline and SSB alternatives with
updated model bathymetry. Investigated sensitivity of back-bay water levels to dune overwash
and breaching with storm surge model (CSTORM).

zDraft nonstructural implementation plan.

AGeotechnical subsurface investigations.

APreliminary cultural resource analyses for the TSP.

ANatural and Nature-Based Feature (NNBF) analyses and appendix.



Ancorporation of public, stakeholder and environmental resource agency comments on the
Interim Report (March 2019) and outreach meetings.

AContinued public, stakeholder and environmental resource agency outreach and meetings.

AJpdated Environmental analyses included in this Draft Integrated Report since the Interim
Feasibility Report and Environmental Scoping Document (March 2019) include:

-Draft Tier 1 EIS inclusive of broad-in-scope (less detail) risk-informed environmenta
analyses to assist in alternative evaluation to help identify and evaluate broad impact and
mitigation concerns. Thisdraft Tier 1 EIS establishes standards, constraints, and processes
to be followed in future phases.

-Performance of an impact assessment informed by available modeling, literature, and proof
of concept.

-Environmental Reviews at same level to establish compliance relative to a level of detail
available.

-Environmental direct impact assessment for both PP, SSB and NS components
-One Federal Review (EO 13807) incorporation.

-Tier 1 Level Essential Fish Habitat Evaluation to comply with the Magnuson-Stevens Act,
Biological Assessments for Endangered Species Act, and a Tier 1 Federal Consistency
Review for the Coastal Zone Management Act.

-Environmental modeling process, conceptual models, trajectory of quantitative models, and
preliminary quantitative assessments of habitat quantity (not quality).



2 Introduction*

2.1 Study Approach, Purpose* and Scope

The purpose of the U.S. Army Corps of Engineers (USACE) New Jersey Back Bays (NJBB)
Coastal Storm Risk Management (CSRM) Draft Integrated Feasibility Study and Tier 1
Environmental Impact Statement (Draft Integrated Report) is to implement comprehensive CSRM
strategies to increase resilience and to reduce risk from future storms and compounding impacts
of sea level change (SLC). The objective of the NJBB CSRM Study is to investigate CSRM
problems and identify solutions to reduce damages from coastal flooding that affects population,
critical infrastructure, critical infrastructure, property, and ecosystems.

The Atlantic Coast of New Jersey is fronted by a Federal CSRM program (USACE, 2013).
However, the region currently lacks a comprehensive CSRM program that will protect
communities on the bay side of the barrier islands. As a result, the NJBB region experienced
major impacts and devastation during Hurricane Sandy and subsequent coastal events that
damaged property and disrupted millions of lives owing to the low elevation areas and highly
developed residential and commercial infrastructure along the back bay coastline.

The NJBB is one of nine focus areas identified in the North Atlantic Coast Comprehensive Study
(NACCS), whose goals are to:

a. Provide a risk management framework, consistent with NOAA/USACE Infrastructure
Systems Rebuilding Principles; and

b. Supportresilientcoastal communities and robust, sustainable coastal landscape systems,
considering future sea level and climate change scenarios, to reduce risk to vulnerable
populations, property, ecosystems, and infrastructure.

While the NACCS provides a regional scale analysis, the NJBB CSRM Study has employed
NACCS outcomes and has applied the NACCS CSRM Framework to formulate a more refined
and detailed watershed scale analysis for the region. This analysis includes potential municipal
or community level implementation of opportunities, strategies, and measures to assist
communities in understanding and managing their short-term and long-term coastal risk in a
systems context.

2.2 Study Authorization and Policy Guidance

The study authority for the NJBB CSRM Study was the New Jersey Shore Protection Authority
(1987). The resolutionreads as follows:

Resolutions adopted by the Committee on Public Works and Transportation of the U.S.
House of Representatives and the Committee on Environment and Public Works of the
U.S. Senate in December 1987, and by House resolution adopted by the Committee on
Public Works and Transportation on December 10, 1987 offers specific authority for the
conduct of study along the coast of New Jersey:

"that the Board of Engineers for Rivers and Harbors, created under Section 3 of the Rivers and
Harbors Act, approved June 13, 1902, be, and is hereby requested to review existing reports of
the Chief of Engineers for the entire coast of New Jersey with a view to study, in cooperation with
the State of New Jersey, its political subdivisions and agencies and instrumentalities thereof, the
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changing coastal processes along the coast of New Jersey. Included in this study will be the
development of a physical, environmental, and engineering database on coastal area changes
and processes, including appropriate monitoring, as the basis for actions and programsto prevent
the harmful effects of shoreline erosion and storm damage; and, in cooperation with the
Environmental Protection Agency and other Federal agencies as appropriate, develop
recommendations for actions and solutions needed to preclude further water quality degradation
and coastal pollution from existing and anticipated uses of coastal waters affecting the New
Jersey Coast. Site specific studies for beach erosion control, hurricane protection, and related
purposes should be undertaken in areas identified as having potential for a Federal project, action,
or response”.

As a result of Hurricane Sandy in October 2012, Congress passed Public Law (P.L.) 113-2, (the
Disaster Relief Appropriations Act of 2013) which authorized supplemental appropriations to
Federal agencies for expenses related to the consequences of Hurricane Sandy. Chapter 4 of
P.L. 113-2 identifies actions specific to the USACE, including a comprehensive study to address
the flood risks of vulnerable coastal populations in areas affected by Hurricane Sandy within the
boundaries of the North Atlantic Division of the U.S. Army Corps of Engineers. The NAACS is
the comprehensive study required by P.L. 113-2.

The NACCS identified the NJBB Region as one of nine focus areas in which to comprehensively
identify problems, needs and opportunities including the development of CSRM strategies to
manage risk associated with coastal flooding and sealevel change in areas of need. .

The NJBB CSRM Study aligns with the NACCS goals and purpose to conduct a systems
analysis/plan to better understand and manage coastal risk.

2.3 Non-Federal Sponsor and Study Milestones

The non-Federal sponsor for the study is the New Jersey Department of Environmental Protection
(NJDEP). The original Feasibility Cost Sharing Agreement (FCSA) was signed in April of 2016
established that this study would cost shared 50/50. The total study costs are currently
$18,050,000.

Milestones to completion of the NJBB CSRM Study are provided in Table 1.



Table 1: NJBB CSRM Study Milestones

Milestone

Date

FCSA

11 April 2016

Alternative Milestone Meeting

14 December 2016

Interim Feasibility Report and
Environmental Scoping Document

1 March 2019

Tentatively Selected Plan Milestone 20 January 2020
Draft Integrated Report Release August 2021
Agency Decision Milestone January 2022
Final Feasibility Report November 2022
State and Agency Review February 2023
Chief of Engineers Report April 2023

* ltems in italics have occurred.

2.4 Federal Interest

2.5 Stakeholder Coordination

Coordination with stakeholders is a critical component of the NJBB CSRM Study and the
development of a regional vision for managing coastal storm risk. Table 2 documents the
meetings, workshops, and charrettes that have taken place since the commencement of the study
in April of 2016. Stakeholders include but are not limited to citizens, elected municipal officials,
federal agencies, state agencies, Non-Governmental Organizations (NGOs), local and regiona
planning commissions, and commercial and recreational interests.

The NJBB region is extremely vulnerable to coastal stormevents. Coastal stormrisk management
is a primary mission area of USACE. This Draft Integrated Report identifies a variety of solutions
that have the potential to be economically justified, environmentally acceptable, addressable
through engineering solutions, and consistent with USACE principles.

Table 2: Public and Agency Coordination

Session Date
Southern Counties Planning Workshop 06/17/2016
Northern Counties Planning Workshop 06/21/2016
Public Meeting 12/01/2016
NEPA Public Scoping 02/01/2017




USACE/NJDEP Partnering Meeting 03/06/2018
USACE & NJDEP Outreach Meeting 05/18/2018
USACE & NJDEP Outreach Meeting 05/24/2018
USACE & NJDEP Outreach Meeting 05/31/2018
Interagency Regulatory Resource Meeting (#1) 06/06/2018
USACE & NJDEP Outreach Meeting 06/19/2018
Southern Counties Public Meeting 09/12/2018
Northern Counties Public Meeting 09/13/2018
USACE Outreach Meeting 11/13/218
Interagency Regulatory Resource Meeting (#2) 11/29/2018
Virtual Public Meeting 3/14/2019
USACE Outreach Meeting 3/20/2019
USACE Cooperating Agency Webinar 4/24/2019
Nonstructural Working Group Meeting 5/17/2019
NNBF Workgroup Teleconference 5/21/2019
E?L:/(ijrice)zr&zr:;\:]gmpact Assessment for USACE CSRM 6/6/2019
USACE Cooperating Agency Webinar 6/26/2019
Barnegat Bay Partnership Advisory Committee 7/9/2019
USACE Cooperating Agency Webinar 7/131/2019
USACE Cooperating Agency Webinar 8/28/2019
NNBF Workgroup Teleconference 9/9/2019
Brigantine Community Rating System Users Group 9/12/2019
USACE Cooperating Agency Status Meeting 9/25/2019
Ecological Impact ‘Modeling Preliminary Findings ‘ 11/14/2019
Stakeholder Meeting for USACE CSRM Studies Meeting

Atlantic City Community Rating System Users Group 11/20/2019
USACE Cooperating Agency Webinar 11/27/2019
Coastal Coalition 12/5/2019
Ocean County Community Rating System Users Group 12/19/2019
NJBB OFD Meeting w/ NOAA Fisheries and NAD 12/20/2019
NJBB OFD Meeting w/ USFWS and NAD 12/23/2019




NJBB Strategic Engagement: Interagency Webinar 5/11/2020

NJBB Strategic Engagement: NGO Webinar 5/12/2020
NJBB Strat(_eglc Engagement: Elected Official Webinar 5/18/2020
(North Region)

NJBB Strategic Engagement: Elected Official Webinar 5/19/2020

(South Region)

Detailed discussion of outreach activities of the NJBB CSRM Study can be found in the
Correspondence and Communication Appendix.

2.6 Study Area

The geographic limits of the study area include the footprint of the Federal Emergency
Management Agency (FEMA) 0.2% annual exceedance probability (AEP) (500-year recurrence
interval) flood. This inundation boundary represents the storm surge floodplain associated with
the maximum storm tide levels caused by extreme hurricane scenarios across the region, and
therefore provides a reasonable approximation of the most extreme flooding extent (Figure 1).
Detailed information regarding the with municipalities in the study area can be found in the Plan
Formulation Appendix.

The study area includes the bays and river mouths located landward of the barrier islands and
Atlantic Ocean-facing coastline in the State of New Jersey. The study area covers more than 950
square miles, and 3,500 linear miles of shoreline from Long Branch at the northern study area
boundary to Cape May Point at the southern boundary. It comprises portions of eighty-nine
municipalities and five counties including Monmouth, Ocean, Atlantic, Burlington and Cape May
Counties. The New York-New Jersey Harbor and Tributaries Study (NYNJHATS) Focus Area
addresses coastal risk and vulnerability for coastal areas in the State of New Jersey that lie to the
north of the NJBB CSRM Study area.

The NJBB CSRM Study Areawas subdivided into five regions based on planning considerations
(problems and opportunities), geomorphology and the hydraulic interconnectedness or
independence of water bodies. These regions were used to develop and identify potentia
alternative plans for the study area. The following paragraphs offer a characterization of the
current conditions and physical setting of each of the five regions.



Figure 1: NJBB CSRM Study Area


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































