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EXECUTIVE SUMMARY

Sandy Hook, the northernmost 18km (11 miles) of barrier beach along New Jersey’s coast, has a
long history of persistent shoreline erosion and change. An 11-km. (7-mile) seawall constructed
in the early 1900°s immediately adjacent to the National Recreation Area has effectively
prevented the natural transport of sediment into Sandy Hook. This long-standing artificial
structure has resulted in steepened nearshore slopes and the significant retreat of shorelines at its
northern terminal--the southern beaches (Critical Zone) of Sandy Hook.

Since its inception as a National Recreation Area (NRA) Unit in 1976, the National Park Service
(NPS) has attempted to maintain Sandy Hook’s shoreline in order to provide continued
recreational opportunities and protect its significant natural and cultural resources. The
accelerated erosion and subsequent shoreline retreat threaten Sandy Hook’s resources as well as
the NPS’ present level of use and operations. Continued erosion will likely result in a breach to
the peninsula, damage NPS physical and historical facilities and beaches, and severely restrict
access by the public and tenants.

Since 1976, the NPS has been pursuing and evaluating practical alternatives to address this
problem and provide for continued operations and access to NPS resources. This document seeks
to address each of the identified alternatives as well as the impacts of each alternative on the
affected environments.

The NPS proposes a sustainable sand recycling system (Sand Slurry Pipeline) as its preferred
alternative. This Sand Slurry Pipeline system would maintain shoreline equilibrium with
minimal impact on the beach communities. The project objective is to simulate the natural sand
transport and equilibrium along Sandy Hook in the context of the adjacent stabilization
perturbation. This would require a pipeline which borrows sand from the northern, accreting
portion of the Hook (Gunnison Beach) and deposits it on the eroding southern beach (Critical
Zone). This system would provide NPS the flexibility of recycling up to 100,000 cubic yards
(cy) annually (as needed) to maintain a shoreline equilibrium. This system would utilize the
sand moving through the Sandy Hook nearshore in the form of sand bars and intertidal slurry.

In the preferred alternative, the slurry pipeline would be aligned with the existing road corridor
in a previously disturbed area and utilize a series of pumps to transport the sand slurry with
minimal heavy equipment at each end. Sand would be withdrawn (through an eductor system)
from accreting shoals, pumped through the pipeline, and deposited in the intertidal zone. The
annual sand transfer and placement (a maximum of 100,000cy) is anticipated to be restricted to a
small area (about 3 acres) and depends upon the annual shoreline dynamics and bar formations
for removal and redistribution of sediment. Adverse impacts to cultural and natural resources
along the project area are minimized, and mitigation and monitoring measures are established to
insure compliance with the appropriate legislation and Park mission.
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PURPOSE AND NEED

Sandy Hook, a unit of Gateway National Recreation Area, is a 10-mile, recurved spit along the
northern New Jersey coastline that provides recreational opportunities for 2.5 million visitors
annually. It remains one of New Jersey’s most heavily-used beaches and best examples of a
“natural” beach community and shoreline. Erosion from high seas and natural forces has been
accelerated by adjacent shoreline stabilization, resulting in markedly steepened slopes and
narrowed beach in an area known as the “Critical Zone” (Figure 1) which threatens vehicle
access, recreational beach use, and NPS and tenant operations on Sandy Hook.

The New Jersey coastline including Sandy Hook has a long history of shoreline stabilization
(Gorman 1988, Gares 1981). Shoreline stabilization efforts since 1900 immediately to the south
of Sandy Hook have significantly impacted the NPS shoreline and created a sand deficit along its
southern Critical Zone (Allen 1981, Phillips ef al. 1984, Slezak et al. 1984). Groins, built over
the decades in Monmouth Beach and Sea Bright, and the sea wall near the southern boundary of
the Park have prevented sand from reaching Sandy Hook’s southern beaches (Psuty and Namikas
1991). These beach stabilization structures, designed to prevent erosion, have actually interfered
with the northern littoral drift of sand along the New Jersey shoreline. Although some sand is
still deposited at the Critical Zone, the amount is insufficient to counter losses due to erosion.

As a result, the sand deficit at the southern end of Sandy Hook continues to grow.

Continued erosion on this southern portion of Sandy Hook has reduced recreational bathing
beaches and jeopardizes newly constructed beach facilities and public access. Furthermore,
without an adequate sand barrier in place, access beyond the Critical Zone would eventually be
denied due to inevitable breaching of the spit. Such consequences would adversely impact the
millions of visitors who use the Park annually as well as the numerous federal and state agencies,
schools, private organizations and approximately 1,000 employees working on Sandy Hook. The
US Coast Guard station at Sandy Hook would also be rendered inaccessible by land, severely
hampering their ability to conduct homeland security activities in New York Harbor.

This environmental assessment, prepared in accordance with the National Environmental Policy
Act of 1969 and regulations of the Council on Environmental Quality (40 CFR 1508.9),
evaluates a range of practical alternatives for replenishing sand at the Critical Zone to meet NPS
management objectives of maintaining natural and cultural resource protection, as well as public
access and recreational opportunities on Sandy Hook. Analysis of the alternatives focuses on the
impact that beach replenishment would have on the cultural (Figure 2) and natural resources
(Figure 3) of Sandy Hook, as well as its effect on the visitor experience and Park operations.
Issues of major concern include the impact that beach replenishment would have on the coastal
geomorphology of Sandy Hook as well as on the habitat and populations of several federal and
state Threatened and Endangered (T & E) plant and animal species found along Sandy Hook’s
beaches.



Figure 1. Project Area
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BACKGROUND

Like most barrier islands and spits, Sandy Hook has experienced dynamic geomorphologic
changes. Within the last two centuries, it has been an island; it has been connected to the
mainland at two different sites; and it has had as many as four inlets joining the ocean and the
Navesink-Shrewsbury River system (Gorman 1988, Gares 1981, Moss 1964). Beginning in
1900, however, significant effort and commitments were made to stabilize most of the New
Jersey coast, including the construction of the Seawall at Sea Bright. These shoreline
stabilization efforts have significantly altered the geomorphologic shoreline dynamics of Sandy
Hook, creating an unnatural near-shore sand transport system. Presently, the continued effects of
these established man-made structures along adjoining townships pose a challenge to Park
Service management and operations on the NRA.

The NPS has made a long-term commitment to provide recreational opportunities and protect the
natural and cultural resources of Sandy Hook. This commitment has been reaffirmed in
numerous NPS planning and public review documents since the Park’s establishment in 1974.
The NPS has spent approximately $32 million on beach replenishment to maintain the shoreline
and vehicle access to Sandy Hook.

Between late 1996 and early 1997, a combination of fierce storms and unusually high tides
resulted in breaches of the Park’s main access road at the Critical Zone, causing temporary road
closures, damage to newly constructed beach facilities and parking lots, and severe erosion of
recreational bathing beaches. As a result, the NPS undertook an emergency sand replenishment
project in January 1997 to provide immediate protection to the road and beach facilities against
future storms. Approximately 60,000 cy of sand were transported by truck from the Gunnison
Beach area, at the northern end of Sandy Hook, to the Critical Zone, located one mile north of
the Park entrance between January and March. Nearly 90% of the sand that was placed during
the winter months was eroded by additional storms and high tides between April and June 1997,
leaving the Critical Zone and Parking lots at Area D subject to overwash during periods of high
tide. On six different occasions during 1997, mainland access to Sandy Hook was severed due to
inundation of Hartshorne Drive, the only access route to and from the peninsula. The most
recent incident occurred on October 19-20, 1997.

The first phase of the project conducted in December 1997 through March 1998 involved the
placement of approximately 287,500 cy of sand to provide immediate protection of the Park road
and beach facilities. Sand for this phase of the project was obtained from the State of New
Jersey/U.S. Army Corps of Engineers (ACOE) offshore borrow site (ACOE 1989). A
subsequent phase of this replenishment project was carried out in November 2002 when
approximately 253,000cy of sand was placed at the Critical Zone.

Based on past performance models, approximately 1.5 million cy of sand is needed for
replenishment at the Critical Zone every 5-7 years, or 250,000 cy/year, to counter beach erosion
(Psuty 2001). Previous replenishment projects occurred in 1977, 1982-83, 1989-90, and more
recently, during the winters of 1996-97, 1997-98, and 2002. However, the recent large-scale
beach replenishment projects immediately south of Sandy Hook at Sea Bright by the ACOE have
increased sediment availability in the Critical Zone. The amount of sand needed to maintain a
stable system and prevent sand deficit is now estimated to be less than half of original



projections (100,000 cy) (Psuty, 2002, 2003). These recent long-term (50 yr) ACOE NJ
coastline fill projects (ACOE 1989, 1993) have significantly altered the nearshore sand budget,
providing more sand for transport around and past the Seawall into the Sandy Hook system. An
estimated 200,000 cy now move through the Sandy Hook system on an annual basis and an
estimate of 55,000 cy is now considered necessary to maintain an equilibrium state as well as the
existing character of the Critical Zone (Psuty 2001, 2002).

RELATIONSHIP TO OTHER PROJECTS

The Park currently is managed under a 1979 General Management Plan (GMP) that was
amended in 1990. In accordance with that plan, the NPS is undertaking or planning to undertake
several projects in the Park. These projects are (or would be) separate undertakings and are not
interrelated or interdependent with the actions considered in this Environmental Assessment
(EA). The recent 2002 beach replenishment project, however, increases the effectiveness of this
project, as it provided additional sand available for sediment transport and reduced the sand
deficit at the Critical Zone.

Projects currently under construction at the Park include the rehabilitation of several historic
structures, including the Sandy Hook Lighthouse keeper’s quarters and former officers’
residences #18 and #20, construction of a multi-use path from the Park entrance to the Fort
Hancock Ferry terminal, and rehabilitation of a former barracks building to serve as the Park
Visitor Center and for curatorial storage and display. These projects were initiated in 1999 and
should be completed by 2004. A damaged section of the Park’s main road was repaired in
September 2000. The roadway in flood prone areas south of the Ranger Station was raised to
improve drainage and reduce road closures following storm surges and overwash. Projects
currently under consideration at the Park include: (1) redevelopment and historic leasing of 38
Fort Hancock buildings, and (2) construction of a permanent ferry terminal;.

ISSUES AND IMPACT TOPICS

This environmental assessment is prepared in accordance with the National Environmental
Policy Act of 1969 and regulations of the Council on Environmental Quality (40 CFR 1508.9).
The assessment evaluates two alternatives: the no action alternative and the action alternative, to
meet Park management objectives of maintaining natural and cultural resource protection, and
providing public access and recreational opportunities on Sandy Hook. The action alternative
contains two options, differing on the method of sand extraction. Analysis of the alternatives
focuses on the impact that beach replenishment may have on the natural and cultural resources of
Sandy Hook, as well as its effect on the visitor experience and Park operations. Impact topics
that will be discussed include coastal processes, National Historic Landmark structures,
archeological resources (Figure 2), sensitive natural resources (Figure 3), beach users, residents,
and employees.



Additional topics listed below were considered and dismissed from further analysis for the
reasons stated in each topic area:

Wetlands and Floodplains

Executive Orders (EO’s) 11988 (Floodplain Management) and 11990 (Protection of Wetlands)
require the NPS and other federal agencies to evaluate likely impacts of actions on floodplains
and wetlands. Both the borrow and fill sites, and adjacent lands are located within the 100 year
floodplain, which includes all Parkland up to an elevation of 10.8 feet above mean sea level
(MSL) (NPS 1994). None of the alternatives would elevate the areas above the floodplain or
reduce the capacity and function of the floodplain. The action alternatives evaluated in this EA,
which protect beach centers and provide recreational bathing beaches, are dependent upon the
facilities being located in a floodplain. NPS Floodplain Management Guidelines V(B) exempt
from further consideration impacts to “Picnic facilities, scenic overlooks, foot trails, and small
associated daytime parking facilities in non-high hazard areas” that are located near water for the
enjoyment of visitors. Wetland areas are located adjacent to the Critical Zone, however, and any
effects to the wetlands would be the result of natural coastal processes which could result in
overwash to bayside salt marshes. Any protective measures afforded by these alternatives would
allow the salt marshes to remain as they currently exist.
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Figure 2. Cultural Resources of Concern

View GRAPHIC 2 File

11



Figure 3. Natural Resource of Concern
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Dune, Upper Beach, Nearshore and Offshore Habitats

These habitats are important as they relate to threatened and endangered species and impacts to
these areas are addressed in the sections dealing with impacts to piping plovers (Charadrius
melodus), least tern (Sterna antillarum), Eastern beach tiger beetles (Cicindella dorsalis
dorsalis), seabeach amaranth (Amaranthus pumilus), and marine mammals. Therefore, there will
be no further discussion of these topics as concerns in and of themselves.

Visual and Scenic Values

Since the alternatives mimic natural conditions with dynamic coastal changes neither the no
action alternative nor the beach fill alternatives will significantly alter or create a lasting change
to the visual or scenic values of the area. Project activities are restricted to a winter window
when visitation is at its lowest.

Air Quality

Air quality at Sandy Hook is highly influenced by the combined industrial, commercial,
residential, and vehicle emissions of the New York/New Jersey metropolitan area. Under the no
action alternative, vehicle access would be greatly diminished. However, overall air quality
would not be affected by any of the alternatives, since regional air quality conditions and traffic
adjacent to the Park would presumably remain unchanged.

Submerged Cultural Resources

The NPS Submerged Cultural Resources Unit conducted a magnetometer survey of areas
offshore of Sandy Hook in September 1997. As part of the survey, various historical maps were
examined along with other sources during the compilation of a Geographic Information System
(GIS) database. The potential locations of eight documented shipwrecks were identified and
plotted based on the historic maps (Figure 2). As a result of shoreline accretion on the north and
northeast ends of Sandy Hook, these shipwrecks may now be buried onshore, although no testing
has been conducted to confirm the existence of these potential archeological resources. The
alternatives considered in this EA will not cause the erosion or removal of sand, or the covering
by sand, of known submerged cultural resource sites.

ALTERNATIVES
BACKGROUND

Since the 1970’s, a wide range of alternatives has been considered for maintaining public access
and recreational opportunities at Sandy Hook. These alternatives have been analyzed by
interdisciplinary teams of experts and have resulted in a variety of decision documents. A
summary of these documents, the alternatives considered, and the solutions proposed are
outlined below.

Assessment of Long Range Alternatives for the Reestablishment and Maintenance of
the South Beach Area, Sandy Hook Unit, Gateway National Recreation Area, New
York - New Jersey (1978)

13



This document evaluated a wide variety of methods for dealing with the erosion problem at the
Critical Zone, ranging from short-term, stop-gap measures, such as the use of sand bags for road
protection and trucking of sand to replenish eroded beaches, to more permanent actions that
offered long-range solutions. Permanent actions that were assessed included the use of
structures (e.g., seawalls, groins, armored causeway, and bridge over controlled inlet), as well as
beach nourishment without structures.

Each of the above actions was evaluated based on the following criteria: (1) resource impacts
(physical, biological, and cultural), (2) mitigating measures, (3) unavoidable adverse effects, (4)
relationship of short-term liabilities and long-term gains, (5) irreversible and irretrievable
commitment of resources, and (6) costs. The assessment was distributed for review and
comment to all known interested parties, including regulatory agencies such as the ACOE, U.S.
Coast Guard, and EPA. A preferred option was not identified in the document; this action was to
be performed later by the NPS following analysis of all the alternatives and comments received
during the public review process.

Applied Science Discussion of Management Alternatives (Nordstrom, et. al. 1982)

This document represents the culmination of an applied geomorphology study conducted at
Sandy Hook. The goal of the study was to identify the physical processes affecting the Sandy
Hook shoreline in order to assist the NPS with future management decisions regarding beach
resources. The report identified management strategies and beach stabilization measures that are
compatible with both the goals of the Park and the dynamic nature of the beach system. Beach
nourishment was proposed as the best strategy for averting inlet formation at the Critical Zone
given current management objectives of maximizing beach usage while protecting public access
to the Park.

Assessment of Alternatives for Long Term Management of Critical Zone Erosion,
Sandy Hook Unit, Gateway National Recreation Area (1988)

The continual need for beach nourishment coupled with the cumulative cost and an
indeterminate dredging schedule prompted the NPS to reappraise the management options
available for dealing with the Critical Zone over the long term. The following long-term erosion
management strategies were explored: (1) take no future action beyond an interim measure, (2)
continue beach nourishment, (3) stabilize the shoreline with protective structures, (4) construct a
bridge to provide access, and (5) employ a ferry system to transport visitors and employees.

The preferred option, to continue beach nourishment, would allow the presently high visitor use
levels to continue on Sandy Hook until about 1993-94. Taking no future action beyond an
interim measure would result in restricted access to Sandy Hook in the short term, and the loss of
overland access soon after. Stabilizing the shoreline with protective structures would not only
displace the erosion locus northwards into the principal bathing beach, but would eliminate
recreational opportunities. Although construction of a bridge might enable high-volume access
to Sandy Hook to continue indefinitely, its construction would involve a lengthy span ranging
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from 3,000 feet to 1.25 miles and costing between $50-$100 million, depending on the alignment
chosen. Due to the highly dynamic and erosive nature of the shoreline and water currents,
maintenance and life expectancy of such a structure is uncertain. Development of a ferry system
would permit visitation to continue at moderate levels. However, at least one ferry terminal
would have to be constructed on Sandy Hook and the shallow bay would likely need to be
dredged to accommodate a reasonably-sized ferryboat. Construction, maintenance, and dredging
costs of these new facilities would be significant.

The report also indicated that if dedicated appropriations for maintaining access can be obtained
and if suitable sand is available, beach stabilization via recycling would be pursued. In the
meantime, since these assumptions could not be guaranteed, the NPS would continue to examine
the ferry-based alternative for possible adoption as the preferred solution by the mid-1990s.

Assessment of Alternatives for Long-term Management of Critical Zone Erosion, Sandy
Hook Unit, Gateway National Recreation Area (1994)

The purpose of this document was to convey the urgency of the beach erosion problem at Sandy
Hook, propose a viable solution, and identify associated costs. In addition to re-evaluating the
alternatives considered in the 1988 assessment (i.e., no action, continue beach replenishment, use
of structural stabilization, bridge construction, ferry system), modification of the existing groins
was also examined.

The proposed solution was two-fold: First, in 1995, continue to preserve the beach at the Critical
Zone through the placement of riprap and construction of sand dunes along Hartshorne Drive.
Then in 1996, continue sand replenishment in addition to notching existing groins at the southern
end of the Park to increase the amount of sand transported northward to the Critical Zone. This
action would not only maintain visitor access, but would provide the NPS with time to
adequately assess whether beach nourishment costs should continue or whether ferry service
should be implemented. However, since these groins are covered with sand, and are expected to
continue to be submerged by the sand from the ACOE Sea Bright fill for 50 years, notching of
the groins now would serve no function. If, however, these groins become uncovered and begin
to function, the NPS will again consider notching them.

The long-term availability of sand was also identified as a concern. Since beach nourishment
using recycled sand at Sandy Hook was determined to be most compatible with NPS policies on
fulfilling the recreational purpose of the Park, restoring damaged coastal systems, and not
attempting to overcome natural coastal processes, the document recommended that this potential
sand source be more fully explored.

Value Analysis Study for Providing Access and Beach Improvements at the “Critical
Zone”, Sandy Hook Unit, Gateway National Recreation Area (1995)

In June 1995, a value analysis study was conducted to assess options for providing access and
beach improvements at the Critical Zone at Sandy Hook. The value analysis process documented
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the discussions, technical data, and recommendations of a multidisciplinary team of design
professionals based on the evaluation of a wide-range of concepts against a set of weighted
criteria. The following rating criteria were used to evaluate the range of alternatives: (1) life-
cycle costs, (2) level of service, (3) consistency with NPS and Park policies, (4) external
impacts, (5) resource protection, (6) quality of visitor experience, (7) technical feasibility, and
(8) sustainability.

The value analysis team concentrated their work in two functional areas: providing access, and
providing recreational opportunities. A total of 18 major concepts and multiple sub-set
alternatives were explored with each concept subjected to a “pass-fail” feasibility analysis. The
six options which passed were then assessed in detail: (1) bridge construction, (2) pedestrian
ferry with shuttle, (3) causeway without nourishment, (4) causeway with nourishment, (5) full
beach nourishment, and (6) additional road protection with full beach nourishment.

The recommended solution for providing access was to construct a causeway with paved
entrance road, approximately 1.0 mile long and across the Critical Zone area. The advantage of
the causeway over the other concepts considered is that it offers a long-term solution for two
functional problems: maintaining access to Sandy Hook, and preventing erosion and breaching
through the Critical Zone. Maintaining a recreational beach at the Critical Zone by replenishing
sand, as necessary, and notching the existing groins to maximize sand migration from the south
was again chosen as the alternative that best satisfied the goal of providing recreational
opportunities. However, the stability and longevity of such a structure, given the dynamic
shoreline and erosion at that site, remain unpredictable and the potential need for additional
significant structural reinforcements and maintenance were noted.

Value Analysis Study for Sandy Hook Beach Replenishment, Gateway National
Recreation Area (1997a)

In February 1997, the NPS conducted another value analysis study to provide and document the
best management strategy and most cost-effective solution to solving the problems at the Critical
Zone while meeting the legislative mandates of the Park. This study builds on the results of the
1995 value analysis study and explores a range of alternatives for beach sand replenishment.
Recommendations were made in three areas: (1) options and methods for beach sand
replenishment, (2) methods to slow the loss of beach sand, and (3) strategies to ensure long-term
maintenance of the Critical Zone.

The recommended solution proposed by the interdisciplinary study team was to provide full
beach re-nourishment, coupled with construction of a slurry pipeline that would provide the
infrastructure necessary for cyclic sand replenishment. It was believed that this combination
would guarantee long-term access to the Sandy Hook peninsula without requiring construction of
a causeway as was recommended in the 1995 study. No structural methods were recommended
due to the known failure of many of these methods, as well as the unproven history of others.

Value Analysis Study for Sandy Hook Beach Replenishment, Gateway National
Recreation Area (2003)
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In August 2003, NPS conducted a value analysis study to determine the most cost effective
alternatives for supplying sand to a chronically erosive section of beach at Sandy Hook. This
included six alternatives that were considered, but dropped from further consideration due to
cost, environmental, or logistical constraints and two action alternatives that are presented in
more detail, as the two plans to be considered for choosing a selected final plan for
recommendation. These alternatives were all developed to provide 100,000 cy/yr of sand to the
Critical Zone from a 3 month/year operation, predominantly during the winter months, and with
no more than 2,000cy transported daily for an 8 hour work shift.

Previous assessments completed over the past 20 years (outlined above) analyzed a variety of
alternatives for dealing with ongoing erosion at the Critical Zone. These assessments build from
the findings of previous studies as well as decades of coastal geomorphologic research
conducted on the Sandy Hook peninsula. Each confirms that beach replenishment offers the
best, most cost-effective solution for providing public access and maintaining recreational
opportunities at Sandy Hook.

Under each of the action alternative options considered below, the beach at the Critical Zone
would be restored to the shoreline profile that was previously constructed in 1998. This template
was chosen since it closely resembles the natural shoreline configuration, while providing
considerable protection for the roadway. The protective buffer would be approximately 600 feet
wide, at the broadest point, and would include construction of a feeder beach just to the south to
continue the protective dune along the road and Parking Area that ties into the existing dune on
the south end. The new fill would utilize the existing dune ridge that has been built seaward of
the Parking Lots as well as between Lots C and D. The newly created beach would offer
protection against storm surges and serve as a sand reservoir if the beach experiences extensive
erosion before sand replenishment could occur in the future.

The following discussion describes the range of alternatives considered for replenishing sand at
the Critical Zone and, where applicable, the reasons for rejecting an alternative from further
consideration. A preferred alternative has been identified based upon natural and cultural
resource concerns, budgetary constraints, and associated impacts on visitor use and Park
operations, as well as the ability to satisfy Park management objectives. The primary difference
among the action alternative options is in the type of equipment use at the removal site. The
method of transport and fill, and frequency and volumes of beach replenishment are identical.

ALTERNATIVE A: NO ACTION

Under the no-action alternative, the NPS would make no attempt to control ongoing beach
erosion. As the sand deficit in the Critical Zone continues to build, public access would be
gradually lost to much of Sandy Hook due to irreparable damage to Hartshorne Drive. Within a
few years the spit would be breached and an inlet could form, causing Sandy Hook to become an
island for an undeterminable duration. Tidal flow through the uncontrolled inlet would cause
accelerated erosion on both ocean and bayside beaches resulting in a loss of recreational bathing
beaches and millions of dollars of beach facilities. Bayshore communities could be affected by
changes of tidal height and duration and possibly increased wave energy. Without an adequate
sand barrier, Park closures would occur, adversely impacting the millions of annual visitors as
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well as the numerous federal and state agencies, schools, private organizations and
approximately 1,000 employees working on Sandy Hook. Public access to the cultural and
historical resources on Ft. Hancock would be significantly curtailed, limiting financial options
for their physical maintenance. Other forms of access to the island would need to be pursued, as
a ferry service or causeway. Both these options were considered multiple times over the last few
decades, but were not considered further as the best alternatives.

If an inlet were to form, the ephemeral nature of shoreline dynamics makes it difficult to predict
its longevity and morphology. Construction of any new road or ferry terminal would need to
consider the highly dynamic shoreline changes, including the probabilities of inlet migration and
closure, and attachment to the mainland at some future time. Inlet formation would create an
island effect for all inhabitants and restrict flow of public access and services as well as sand
transport to the rest of Sandy Hook.

Creation of a new inlet should provide additional beaches suitable for federally-threatened piping
plovers and other beach dependent species, but it is unclear whether the total shoreline of Sandy
Hook would gain or lose suitable habitat due to the changes in sand transport caused by the new
inlet. It is predicted that new inlet beaches with potential for overwash and back flat foraging
habitat would be inhabited by piping plovers as in Westhampton (Houghton ez al. 1995-2000). It
is also predicted, however, that erosion and accretion rates along all of Sandy Hook would be
affected by the resulting sand deficit. Prime northern nesting beach habitat could be affected by
altered sand transport conditions along Sandy Hook due to inlet formation.

ACTION ALTERNATIVE

Obtain sand on a cyclic maintenance schedule from Gunnison Beach (accreting northern end of
Sandy Hook) and Transport to Critical Zone via a Sand Slurry Pipeline.

The NPS proposes a sustainable solution of cyclic beach replenishment to best simulate and
maintain shoreline equilibrium conditions, minimize beach impacts, and provide protection for
NPS access roads, beach facilities and public bathing beaches. This action builds on previous
studies that support sand recycling along the Sandy Hook peninsula (NPS 1988, 1994, 1997a,
2003). A permanent underground pipeline, approximately three miles (15,000 feet) in length,
would be installed along the peninsula to provide the infrastructure necessary to periodically
replenish sand to the Critical Zone with sand from accreting portions of Gunnison Beach at the
northern portion of Sandy Hook. Only that amount of sand that accretes in the nearshore bars in
a year’s time (up to 100,000 cy) would be recycled back to the southern beaches of the Critical
Zone.

The Sandy Hook project proposes to extract the slurry during the winter months to take
advantage of the larger amounts of sand available in migrating shoals as well as transport rates.
The sand by-pass system involves these basic steps. First the water is suctioned from the ocean
and pumped through the pumping facility to the (sand removal end) eductor at the water’s edge
(Figures 5a and b). The eductor excavates sand, creating a slurry, while suspended and deployed
by a crane at the borrow site (Figures 6a and b). The slurry is then pumped back through the
pumping facility and out into the pipeline to the deposition area (Figures 7a and b). The Sandy
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Hook system would be similar to the Indian River bypassing system except that it would require
the use of three (3) booster pumps along the pipeline due to the length of sand transport.

Since the full (1998) beach profile was reestablished at the Critical Zone (2002 interim fill
project), the most efficient and cost-effective maintenance schedule for beach replenishment
would involve placement of up to 100,000 cy of sand to be pumped on an annual basis, as
needed (NPS 2001, US Fish and Wildlife Service (FWS) 2002). This pumping schedule is based
on a rough, preliminary cost estimate that modeled a three-year cycle (NPS 1997a). The
preferred pumping schedule of up to 100,000 cy on a yearly basis would allow for complete
restoration of the full beach profile and would not destroy the character of the eroding or
accreting beaches, including the protective dunes, or cause damage to existing facilities.
Replenishment of the beach with smaller quantities of sand on a more regular basis would also
more closely mimic the amount of sand transported through natural littoral drift.

ALTERNATIVE B: SLURRY PIPELINE

Sand Transport System.

The sand transport system from Gunnison Beach to the Critical Zone includes 15,100 If of 10”
inner diameter HDPE pipe buried with an estimated 2 ft of earth cover for the sand slurry
pipeline previously developed for the NPS. The alignment basically begins near the landward
side of the dune at Gunnison Beach, proceeds to and advances along an area adjacent to Atlantic
Drive and then runs adjacent to Hartshorne Drive to the beach at a point at the northern end of
the Critical Zone. Three discharge ports with valves from the main pipeline will be included to
minimize the need for grading the sand arriving at the Critical Zone, one at the terminus, one
1100 feet and one 3000 feet from the terminus.

The three booster pumps are located near Hartshorne Drive or Atlantic Ave. and are diesel-
powered, 420 horsepower pumps spaced at locations 2,850 ft 7,350 ft and 11,910 ft from the end
of the slurry pipeline at the Critical Zone. Diesel power is more cost effective than electric
power for the booster pumps due to the high cost of electricity for a relatively high electrical
power requirement over a short duration. In addition, electric power outages would pose a
problem. Even though the initial cost of the diesel powered pump is higher than the electrically-
driven pump, the life cycle cost of the booster pump powered by electricity would far exceed the
cost of the diesel powered pump. The spacing of the booster pumps can be varied up to 1,000 ft
in either direction, for better location, without effecting performance. The booster pumps would
be portable and mounted on trailers or skids that would be placed on concrete pads measuring
approximately 15> X 20’. The booster pumps would be removed when not in use. The sealwater
for the operation of the booster pumps will come from water lines servicing NPS facilities,
however, this will require approximately 30,000 gallons of water per day including a fourth
booster pump at the collection tank of the sand retrieval system. Sealwater could also be
obtained from the ocean if necessary. Sealwater piping would run in the same trench as the
slurry pipe. Water would be bled from the system after each transport operation to preclude pipe
damage (NPS 2003).
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Sand Retrieval Excavation System.

Option 1: Sand removal with crane and clamshell bucket. The sand retrieval excavation
system that ties into the sand transport system, as described above, is completely mobile. All of
the features of this system are sled or crawler mounted and are intended to be mobilized at the
start of the sand transport operation of roughly 3 months duration and demobilized at the end of
the 3 months of ope