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Appendix D - Evaluation of Section 404(b)(1) Guidelines

1.0 INTRODUCTION
The following evaluation is prepared in accordance with Section 404(b)(1) of the Clean Water Act of

1977 (CWA) to evaluate the environmental effects of the proposed placement of dredged material
in Waters of the United States. Toxic and hazardous waste pertaining to fill or dredge activities are
also regulated under the CWA. Specific portions of the regulations are cited and an explanation of
the regulation is given as it pertains to the project. These guidelines can be found in Title 40, Part
230 of the Code of Federal Regulations.

2.0 PROPOSED ACTION AND ENVIRONMENTAL SETTING
2.l. Project Description

A. Location: Delaware Bay and bayshore communities (Pickering Beach, Kitts Hummock, Bowers Beach,
South Bowers Beach, Slaughter Beach, Prime Hook Beach and Lewes Beach) within the lower portion of
DRBC Zone 6 and Lower Reach E (Miah Maull and Brandywine Ranges) of the Delaware River Main
Channel. These beach communities are characterized by broad marshes with a narrow barrier of sand
along the beach. The post-channel deepening dredged material is anticipated to be predominantly
coarse grained sand.

B. General Description: The project entails providing coastal storm risk management improvements (i.e.
beach nourishment) to various Delaware Bayfront communities with the intent to beneficially use
dredged material from the Federal navigation channel within the Delaware River. The required
maintenance dredging of the 45-foot channel is anticipated to produce 465,000 cubic yards/year in spot
shoals.

C. Authority and Purpose: The study authority for the Delaware Beneficial Use of Dredged Material for
the Delaware River Study (DMU) was the October 26, 2005 resolution of the Committee on Environment
and Public Works of the United States Senate to request that the Secretary of the Army evaluate the
authorized projects on the Delaware River to determine whether any modifications are advisable in the
interest of beneficial use of dredged material as it relates to comprehensive watershed and regional
sediment management, ecosystem restoration, navigation, stream restoration, water quality, and other
allied purposes. In the aftermath of Hurricane Sandy (October 2012) and the subsequent passage of the
Disaster Relief Appropriations Act, 2013 (PL 113-2), Congress authorized supplemental appropriations to
Federal agencies for expenses related to the consequences of Hurricane Sandy. The U.S. Army Corps of
Engineers (USACE) was tasked to prepare an interim report to identify existing USACE projects for
reducing flooding and storm damage risks in the area affected by Hurricane Sandy. The purpose of the
project is coastal storm risk management using sand dredged periodically from the Delaware River main
navigation channel to pump onto Delaware Bayfront communities.

D. General Description of Dredged or Fill Material



Extensive sediment quality sampling and analyses have been conducted within the Delaware Estuary,
primarily in association with the USACE Delaware River Main Stem Channel Deepening and Maintenance
Dredging projects in the uppermost portions of the navigation project (USACE, 1992, 1997). Most of this
sediment testing has occurred within the current project area reaches. The Philadelphia District
proposes to place sand dredged from Lower Reach E - Brandywine and Miah Maull ranges of the Main
Channel (the project dredged material source area) onto Delaware Bay beaches. Material dredged from
the Brandywine and Miah Maull ranges of the Main Channel had been previously placed overboard at
the Buoy 10 site in 2011, 2006 and 2005. In 2014, 11 sediment grab samples were collected in and
around the Buoy 10 open water disposal site and analyzed for grain size and ranged from 96.1% to
99.8% sand. The remaining component were shell fragments. Channel sediments within the proposed
Miah Maull and Brandywine Ranges are suitably clean for beach nourishment purposes.

E. Description of the Proposed Discharge Sites

(1) Location (map): The locations of the dredged material beneficial use sites are shown on Figure 1. The
bayfront communities are Pickering Beach (D9), Kitts Hummock (D10), Bowers Beach (D11), South
Bowers Beach (D12), Slaughter Beach (D15), Prime Hook Beach (D17) and Lewes Beach (D18).



Figure 1 — Location of Proposed Discharge Sites



(2) Size (acres):

Dredged Material Placement Site Acreage
Pickering Beach 24.61
Kitts Hummock 41.54
Bowers Beach 22.56
South Bowers Beach 18.50
Slaughter Beach 106.17
Prime Hook Beach 53.44
Lewes Beach 84.34

(3) Type of Sites: Existing barrier beaches fronting the Delaware Bay in Kent and Sussex Counties,
Delaware.

(4) Types of Habitat: Coastal barrier beach with narrow sandy berm and low dunes with some
vegetation.

(5) Timing and Duration of Discharge: Maintenance dredging will occur every two years in selected
reaches over a 50 year period. Beach nourishment will be conducted during select maintenance
dredging cycles. Specifically, the initial nourishment of Lewes Beach, Prime Hook Beach and Slaughter
Beach is projected to occur in 2020. The duration of dredging and associated placement will be
approximately 6 months. The initial construction of Pickering Beach, Kitts Hummock, Bowers Beach and
South Bowers Beach, as well as the periodic nourishment of Lewes Beach, Prime Hook Beach and
Slaughter Beach are projected to occur in 2026. The duration of dredging and associated placement will
be approximately 10 months. Future periodic nourishment will occur every 6 years with a
dredging/placement duration of approximately 7 months.

F. Description of Disposal Method: Generic medium size hopper dredge utilizing mooring barge and
booster pumps for direct placement.

IIl. Factual Determination
A. Physical Substrate Determinations

(1) Substrate Elevation and Slope: Increase in surface elevations at the beneficial use sites.



The recommended plan consists of beach restoration at 7 dredged material placement locations in the
southern reach of the study area. The 7 dredged material placement locations span approximately 29
miles along the Delaware Bay and include (from north to south): Pickering Beach, Kitts Hummock,
Bowers Beach, South Bowers Beach, Slaughter Beach, Prime Hook Beach and Lewes. Dune elevations
and berm widths from the Beach-fx optimization are presented in the table below. All of the design
profiles have a dune slope of 1V:5H, foreshore slope of 1V:10H, and a berm elevation of +7 ft NAVD88.
The berm elevations is selected to match the natural berm elevations in the study area. The results of
the Beach-fx optimization show that Pickering and Kitts Hummock do not need a dune to maximize net
benefits. However, a wider design berm is required since there is no dune. Slaughter optimized to a
relatively low dune at +8.5 ft NAVD88 that matches the existing dune conditions and the remaining sites
optimized to a design dune elevation of +12 ft NAVD8S.



Dune Height Berm Height

Length of Design Dune/Berm  Length of Initial Construction Dune Southern Northern Taper Length of Shoreline (feet Dune Width (feet Design Berm Width = Advance Berm Width
Location (feet) (feet) Taper (feet) (feet) (feet) NAVDS8S8) (feet) NAVD88) (feet) (feet)

Kitts Hummock 4 685 N/A 1 (0[0]0] 6 650 N/A N/A

South Bowers 1367 1,367 1,005 129 2,501 25 25 75

Beach

Prime Hook Beach 6, 408 4 252 7, 607 7
Lewes Beach 7,223 2,515 30 0 9,768 12 25 7

25 25




(2) Sediment Type: The material projected to be dredged from the navigation channel is similar in grain
size to the existing sediment types at the beneficial use sites.

(3) Dredged/Fill Material Movement: Not significant. There will be temporary increases in turbidity at
the discharge points for the beach placement sites.

(4) Physical Effects on Benthos: Burial within intertidal zone at the beneficial use sites: Benthic
evaluations have concluded that the existing benthic communities are neither significant nor unique.
The organisms are expected to rapidly recolonize the area from adjacent untouched species.

(5) Action Taken to Minimize Impact: Runoff at the beach placement sites will be minimized through
creation of a temporary sand dike during pumping. Standard construction practices to minimize
turbidity and erosion would be employed.

B. Water Circulation, Fluctuation and Salinity Determinations
(1) Water. Slight elevation of turbidity in the vicinity of the pump-out site. The effect is short-term.
a. Salinity - No significant effect.
b. Water chemistry - No significant effect.
c. Clarity - Minor short-term increase in turbidity during construction at discharge sites.
d. Color - Minor short-term effect during construction.
e. Odor - No effect.
f. Taste - No effect.
g. Dissolved gas levels - No significant effect.
h. Nutrients - Minor effect.
i. Eutrophication - No effect.
j. Others as appropriate - None.
(2) Current patterns and circulation:
a. Current patterns and flow - No significant impact.

b. Velocity - No significant effects on tidal velocity and longshore current velocity regimes.



c. Stratification - Thermal stratification occurs beyond the mixing region created by the surf at
the bay beach intertidal zone. There is a potential for both winter and summer stratification. The
normal pattern should continue post construction of the project.

d. Hydrologic regime - The regime is largely marine and estuarine. This will remain the case
following construction of the project.

(3) Normal water level fluctuations - Construction of the work would not affect the tidal regime.
(4) Salinity gradients - There should be no significant effect on existing salinity gradients.

(5) Actions that will be taken to minimize impacts —Utilization of sand from a clean, high energy
environment and excavation with a hopper dredge and pumping sand directly onto the beach above the
mean high tide line. Scheduling and sequencing beach placements to avoid construction on beaches
during high use seasons by migratory shorebirds and horseshoe crabs.

C. Suspended Particulate/Turbidity Determinations

(1) Expected Changes in Suspended Particulate and Turbidity Levels in the Vicinity of the Placement
Sites: there would be a short-term elevation of suspended particulate concentrations during
construction phases in the immediate vicinity of the discharge at beneficial use sites.

(2) Effects (degree and duration) on Chemical and Physical Properties of the Water Column:

a. Light penetration - Short-term, limited reductions would be expected as a result of the discharge at
the beneficial use sites.

b. Dissolved oxygen - There is a potential for a decrease in dissolved oxygen levels at the beneficial use
sites, but the anticipated low levels of organics in the dredged material should not generate a high, if
any, oxygen demand. No significant effects anticipated as a result of the short-term placement
operations.

c. Toxic metals and organics - No significant impacts.

d. Pathogens - Pathogenic organisms are not expected to be a problem in the areas to receive sand.
e. Aesthetics - No significant impact.

(3) Effects on Biota:

a. Primary production, photosynthesis - Minor, short-term effects related to turbidity. Increase in
productivity due to re-establishment of dune vegetation.

b. Suspension/filter feeders - Minor, short-term effects related to suspended particulate outside the
immediate deposition zone. Sessile organisms would be subject to burial within the deposition areas at
the beneficial use sites.



c. Sight feeders - Minor, short-term effects related to turbidity.

d. Actions taken to minimize impacts include the establishment of a temporary sand dike above the
mean high tide line to reduce runoff to the bay during construction and minimize impacts to intertidal
benthic resources. Standard construction practices will also be employed to minimize turbidity and
erosion.

D. Contaminant Determinations

The discharge of dredged material is not expected to introduce, relocate, or increase contaminant levels
at the beneficial use sites in Delaware Bay.

E. Aquatic Ecosystem and Organism Determinations

(1) Effects on Plankton: The effects on plankton should be minor and mostly related to light level
reduction due to turbidity. Significant dissolved oxygen level reductions are not anticipated.

(2) Effects on Benthos: Benthic communities will be temporarily displaced within the intertidal zone of
the beneficial use sites. The area is expected to be recolonized within 1-2 growth seasons through
horizontal and in some cases, vertical migration of benthos. Impacts on benthic communities will not be
significant.

(3) Effects on Nekton: Only a temporary displacement is expected as nekton would probably avoid active
work areas.

(4) Effects on Aquatic Food Web: Only a minor, short-term impact on the food web is anticipated. This
impact would extend beyond the construction period until recolonization of beneficial use sites occurred
(estimated to be between 4 to 18 months).

(5) Effect on Special Aquatic Sites: The overall impact will be positive with beneficial use of dredged
material to restore and protect barrier beaches and shoreline habitat.

(6) Threatened and Endangered Species: No significant impacts are expected. Section 7 consultation has
been completed with the U.S. Fish and Wildlife Service and the National Marine Fisheries Service during
preparation of the integrated feasibility report/environmental assessment. Re-initiation of consultation
will occur as needed.

(7) Other Wildlife: No Significant Effect.

(8) Actions to minimize impacts: Recommended environmental windows will be observed to the extent
possible to minimize impacts to aquatic resources. Standard construction techniques will be employed
to reduce impacts to the beaches and intertidal zone and to marine species at the dredging locations.

F. Proposed Placement Site Determinations

(1) Mixing Zone Determination: The following factors have been considered in evaluating the placement
sites:



a. Depth of water at placement locations: Zero to approximately eight feet.

b. Current velocity, direction, and variability at placement locations: predominant current is longshore
current which is wind dependent for its velocity in shallow water.

c. Dredged material characteristics, constituents, amount, and type of material, and settling velocities:
predominately medium to coarse grained sand as defined by the Unified Soil Classification
characteristics for beach and dune construction.

d. Number of discharges per unit of time: continuous over the construction period.

An evaluation of the factors above indicates that the placement sites and/or size of mixing zone are
acceptable.

(2) Determination of compliance with applicable water quality standards: extensive testing of water
quality parameters has been completed. It is anticipated that the discharges at the beneficial use sites
will be in compliance with all State and Federal water quality standards.

(3) Potential Effects on Human Use Characteristics:
a. Municipal and private water supply - No effect.

b. Recreational and commercial fisheries — No significant adverse impacts. Impacts of prey species
within the intertidal zone are temporary and the benthic species will recolonize the areas after
construction.

c. Water related recreation - No significant impacts. The placement areas will be temporarily cordoned
off during construction.

d. Aesthetics - No significant impacts. Aesthetics along the Bayfront placement areas will be improved
by re-establishing a natural appearing beach berm and vegetated dune.

e. Parks, national and historic monuments, national seashores, wilderness areas, etc. - Beach restoration
will benefit neighboring state and federal wildlife refuges by providing a sand source for longshore
transport.

G. Determination of Cumulative Effects on the Aquatic Ecosystem - None anticipated.

H. Determination of Secondary Effects on the Aquatic Ecosystem - Any secondary effects would be
minor.

lIl. Findings of Compliance or Non-Compliance with the Restrictions on Discharge
A. No significant adaptation of the Section 404(b)(l) Guidelines were made relative to this evaluation.

B. The alternative measures considered for accomplishing the project objectives are detailed in Section 3
of the integrated feasibility report/environmental assessment.



C. ltis not anticipated that the placement of dredged material at the selected sites would violate any
applicable state water quality standards. No placement of dredged material will occur in wetlands. The
disposal operation will not violate the Toxic Effluent Standards of Section 307 of the Clean Water Act.

D. Placement of dredged sand on the selected Bayfront beaches is not expected to harm any
endangered species or their critical habitat as construction will not occur when listed species are
present. Placement operations will restore habitat for beach nesting and foraging species such as
migratory shorebirds, horseshoe crabs and diamondback terrapins the following reproductive season
following completion of construction. Consultation has been completed with the U.S. Fish and Wildlife
Service and the National Marine Fisheries Service for the feasibility phase of the study. There are no
Marine Sanctuaries designated by the Marine Protection, Research, and Sanctuaries Act of 1972 in the
project area. Coordination of the selected plan with the U.S. Fish and Wildlife Service regarding the
Coastal Barrier Resources Act will be completed prior to construction.

E. The proposed placement of dredged material will not result in significant adverse effects on human
health and welfare, including municipal and private water supplies, recreation and commercial fishing,
plankton, fish, shellfish, wildlife, and special aquatic sites. The life stages of aquatic life and other
wildlife will not be adversely affected. Significant adverse effects on aquatic ecosystem diversity,
productivity, and stability, and recreational, aesthetic and economic values will not occur. The proposed
placement sites are expected to provide positive benefits to communities through erosion protection,
provide additional beach and intertidal habitat for wildlife, and added recreational areas by beneficially
using sand dredged from the main navigation channel that would ordinarily be disposed overboard in
the bay's Buoy 10 site.

F. Appropriate steps to minimize potential adverse impacts of the discharge on the marine system.
Environmental windows will be observed to the extent possible to minimize impacts to aquatic
resources. Standard construction techniques will be used to reduce the impacts of pumping material
and water onto the beaches.

3.0 COMPLIANCE WITH THE GUIDELINES
The following objectives should be considered in making a determination of any proposed discharge of
dredged or fill material into waters of the United States.

3.1 RESTRICTIONS ON DISCHARGE

"(a) except as provided under Section 404(b)(2), no discharge of dredged or fill material shall be
permitted if there is a practical alternative to the proposed discharge which would have less adverse
impact on the aquatic ecosystem, so long as the alternative does not have other significant adverse
environmental consequences."

Beach renourishment was the only practicable or feasible alternative identified for providing coastal
storm risk management improvements (i.e. beach nourishment) to various Delaware Bayfront
communities with the intent to beneficially use dredged material from the Federal navigation channel
within the Delaware River. No wetlands would be adversely impacted by the beach restoration
alternatives considered. Based on the evaluation completed for dredging impacts of the Delaware River
Main Channel Deepening project, no violation of state water quality standards will occur.



G. On the basis of the guidelines, the proposed placement sites for the discharge of dredged material
are specified as complying with the 404 (b)(1) guidelines with the inclusion of appropriate and practical
conditions to minimize pollution or adverse effects to the aquatic ecosystem.



Concur.










An Essential Fish Habitat Assessment has been
prepared.
















Section 7 consultation (ESA) has been initiated and will continue
throughout project implementation.












































































DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT, CORPS OF ENGINEERS
100 EAST PENN SQUARE, FLOOR 7, WANAMAKER BUILDING
PHILADELPHIA, PENNSYLVANIA 19107-3390

Environmental Resources Branch

SEP 20 2016

Mr. Chris Guy, Supervisor

U.S. Fish and Wildlife Service

Chesapeake Bay Ecological Services Field Office
Endangered and Threatened Species Branch
177 Admiral Cochrane Drive

Annapolis, Maryland 21401

Dear Mr. Guy:

The U.S. Army Corps of Engineers, Philadelphia District (District) is currently preparing
a Feasibility Report and Integrated Environmental Assessment to beneficially use
dredged sand from future maintenance dredging of Lower Reach E (Miah Maull and
Brandywine Ranges) of the Delaware River Federal Navigation Channel to pump onto
Delaware Bay residential community beaches. The proposed eight Delaware bayshore
communities are Pickering Beach, Kitts Hummock, Bowers Beach, South Bowers
Beach, Big Stone Beach, Slaughter Beach, Prime Hook Beach, and Lewes Beach
(Figure 1). These bayshore communities are characterized by broad marshes to the
west and also to the north and south in between the communities, with a narrow barrier
sandy beach. These communities and their adjacent undeveloped marshes and
beaches provide valuable foraging and resting habitat for migratory shorebirds, feeding
and nesting habitat in the adjacent marshes for waterbirds and other wildlife including
fish, amphibians, reptiles and mammals.

This letter provides project information developed to date to initiate coordination with
your agency early in the Feasibility phase with respect to the Coastal Barrier Resources
Act (CBRA) in accordance with the National Environmental Policy Act (NEPA). The
District seeks to coordinate with your office to ensure compliance with the CBRA prior to
the project optimization process. The CBRA was enacted in 1982 in certain coastal
areas vulnerable to hurricane damage. While most Federal activities within CBRA units
are prohibited, several categories of activities are listed as exceptions (16 USC 3505(a))
to the Federal expenditure within or affecting the Coastal Barrier Resources System
(CBRS). The exception in Section 6(a)(6)(G) of CBRA is for "nonstructural projects for
shoreline stabilization that are designed to mimic, enhance, or restore a natural
stabilizing system" or for "study, management, protection, and enhancement of fish and
wildlife resources and recreational projects" within the CBRS.

Portions of the proposed berm and dune footprint, as currently designed, are located
within CBRA unit HOO at South Bowers Beach, Big Stone Beach, Slaughter Beach, and,



Prime Hook Beach (Figure 2). The proposed berm and dune footprint at Pickering
Beach and the northernmost end of the berm and dune footprint at Kitts Hummock
Beach occur in CBRA unit DE-01 (the southernmost end of the berm and dune footprint
at Kitts Hummock Beach occurs within the Otherwise Protected Area DE-01P).

The objective of this study is to beneficially use high quality sand material dredged from
the Delaware River main navigation channel in the lower bay to reduce flooding,
erosion, and storm damage risks in coastal areas affected by Hurricane Sandy. The
proposed design template for dredge material placement on Delaware Bay beaches
(excluding Lewes) features a berm of 25' width at a height of 7' (NAVD 88) with a
foreslope of approximately 400' length on a slope of 1V:10H extending bayward to
depth of closure of -5.0' (NAVD 88). The berm is topped with a dune whose crest width
is 25' at a height of 12' (NAVD 88). The dune transitions both bayward to the berm and
landward to existing grade on a slope of 1V:5H. It is estimated that all 8 communities
(including Lewes) will require a combined 375,000 cy of dredge material placement to
fill their respective design templates. It is expected that periodic nourishment would
occur on a 4-year schedule to maintain the design level of protection. The berm at
Lewes Beach will be 15" wide but may be enlarged to 25 feet wide as we proceed into
the optimization process.

Based on the above information, the District feels that the beneficial use of sand from
the Delaware River Main Channel (Lower Reach E) meets the exception in Section
6(a)(6)(G) of CBRA for "nonstructural projects for shoreline stabilization that are
designed to mimic, enhance, or restore a natural stabilization system" within the CBRS.
The project is also consistent with the purposes of CBRA to minimize loss of human life
and damage to natural resources during severe storm events and for the "protection,
and enhancement of fish and wildlife resources and recreational projects". The
placement of sand also serves to provide a sand source through natural littoral
longshore transport to undeveloped adjacent reaches of barrier beach habitat downdrift
of the placement sites to reduce further erosion and damages to these natural habitats.

At this time we are requesting your agency's position regarding our proposed plan's
qualification as a permissible exception for Federal expenditures (16 USC 3505(a))
under the Coastal Barrier Resources Act and its stated exception (Section 6(a)(6)(C).
Should you require further information or have any questions, please contact Ms.
Barbara E. Conlin of our Environmental Resources Branch.

Sincerely,

+ PeterR. Blum, P.E.
Chief, Planning Division

Enclosures

































The tentatively selected design plan was subsequently
modified to avoid CBRA system units.







The USACE has concluded Section 7 ESA consultation and
will consult with the Service as the maintenance dredging
and construction schedules are developed.




Concur. Strategies and technologies to reduce air emissions
will be incorporated into the plans and specifications.







Sanderson, Scott A CIV USARMY CENAP (US)

From: Philadelphia District Public Affairs-NAP

Sent: Tuesday, January 24, 2017 11:43 AM

To: Sanderson, Scott A CIV USARMY CENAP (US)

Subject: FW: [EXTERNAL] Regarding the "Delaware Beneficial Use of Dredged Material for the

Delaware River Feasibility Study"

Scott,

See below DMU comment. Can you respond directly to this citizen on the easement question? His email is
cpmessina@gmail.com

Steve Rochette

Public Affairs Office

U.S. Army Corps of Engineers
Philadelphia District
215-656-6432
http://about.me/usacePhilly

From: Chris Messina [mailto:cpmessina@gmail.com]

Sent: Monday, January 23, 2017 1:27 PM

To: Philadelphia District Public Affairs-NAP <PDPA-NAP@usace.army.mil>

Subject: [EXTERNAL] Regarding the "Delaware Beneficial Use of Dredged Material for the Delaware River Feasibility
Study"

Hello!
I'm a homeowner at Pickering Beach, one of the beaches this study is referring to. | just was sent an email about this.

My name is listed in there as not having given easement rights (I believe). How can | resolve that? Beach replenishment
for our community is something | want to have happen, so | don't want anything preventing it from happening.

As far as a public comment, | am highly for having beach replenishment at Pickering Beach. It's been 16 years since the
last time we had any sand pumped in. Our cottage is at the far north end of the beach, and every time there's a
nor'easter, the bay washes under our cottage. I've attached a picture, just today, from a window looking at towards the
bay. This was taken roughly a half hour from low tide. Typically, at low tide, the water is a hundred yards out from where
itis now. | fully expect this storm to wash through our property, causing further damage.

Thank you for your attention!

-Chris Messina, Pickering Beach
142 N. Sandpiper Dr

Dover, DE 19901
302-359-7002

Necessary easements will be confirmed
prior to construction.


































Charles and JoEllen Wallace JAN
57 S. Sandpiper Drive
Dover, DE 15901
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January 24, 2017
Delaware Coastal Programs
Mr. Robert W. Scarborough, Acting Administrator
100 W. water St., Suite 7B
Dover, DE 19904

Mr. Scarborough:

As residents of Pickering Beach we are writing to express our complete and enthusiastic
endorsement of the proposed dredging and renourishment of the beach and dunes at Pickering
Beach. The balance of nature of Pickering Beach as a horseshoe crab sanctuary is certainly
perilous as a result of years of erosion of this beach. The beach is also utilized by many as a
public access beach area and is a valuable resource for education and recreation by so many
residents and travelers to our area. It has been a very long time since renourishment has
occurred at this beach and it is sorely needed.

We would greatly appreciate it if you would advocate for the expedited restoration of this
valuable resource. We are available to for any questions or comments you may have at the
above address.

Sincerely,

etk D

O
Charles and JoEllen Wallacg (e
302-752-8249 -
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Concur. The USACE will continue to coordinate with
DNREC as details involving the maintenance dredging
schedule are finalized.




COST and COST SHARING:

1. Will the State of Delaware pick up the entire 40% LPA cost share of the project
or will both the bay front and non-bay front property owners in each
community be charged additional yearly tax increases or other fees if the beach
becomes public?

Please provide specific cost figures for both bay front and non-bay front owners.
Will cost sharing taxes and fees incurred by Prime Hook Beach owners be
designated exclusively for Prime Hook Beach nourishment or can the funds be
placed in a general beach renourishment account and be used at other beaches?

W

HOLD HARMLESS and INDEMNIFICATION LANGUAGE:

The EPA defines dredge spoil as a pollutant.
http://www.epa.gov/region6/6en/w/pollutant.htm

The language contained in the Easement Agreement and Restrictive Covenant
Agreements (EARCA) did not disclose these environmental and financial risks.

If current and future owners allow dredge spoil/pollutants with potential Hazardous
Materials to be placed on their properties, the owners may well be held liable for all
remediation and clean up costs now and into the future, even after they sell their property.
Under the Clean Water Act (CWA) and Comprehensive Environmental Response, Compensation and
Liability Act, 42 U.S.C. § 9601 et seq. (CERCLA) Delaware’s Hazardous Substance Cleanup Act (HSCA)
under 7 Del. C., Chapter 91.

Furthermore, the State of Delaware requested this same type of protection language from
the Army Corps of Engineers:

“The Corps and DRPA shall indemnify and hold harmless the State of Delaware and its departments,
agencies, officials, employers, agenis and representatives for any and all claims or causes of action arising

from acts or omissions of the permittee, or employees, agents, or representatives of the permittee,
undertaken in connection with this project” HEARING OFFICER’S REPORT RECOMMENDATION TO THE
SECRETARY U.S. ARMY CORPS OF ENGINEERS APPLICATION FOR PERMIT DELAWARE MAIN CHANNEL
DEEPENING PROJECT Timothy Bureau Hearing Officer December, 2003

1. Who will be held responsible for cleanup and remediation costs if or when
pollutants are found in the dredge spoil dumped on our property?

2. Will the State of Delaware and/or the ACOE hold harmless and indemnify the
property owners in Prime Hook Beach?

3. We are requesting that you provide us with copies and evidence that ACOE and
DNREC disclosed to the individual property owners their potential risk and
responsibility for environmental clean up when asked to donate and allow dredge
spoil to be placed on their properties.

PROPOSED ACCESS TO PRIVATE BEACH AREAS

1. Provide legal documentation and where the State of Delaware has acquired all
of the roads and beach access ways on the subdivision plots.

2. Where are any planned public access ways to be located and where is the
planned parking areas?

3. Are public toilet facilities required? If so, where are they to be located and who
will be paying for them?












Concur. The USACE will continue to coordinate with
DNREC as details involving the maintenance dredging
schedule are finalized








































The Tentatively Selected Plan (TSP) includes beach
nourishment at seven beaches. Big Stone Beach was
eliminated in the alternative analyses phase of study.

























The USACE will continue to coordinate with
NMFS with regard to managed species and EFH,
pursuant to the MSA and FWCA, as the project
moves forward and funded for initial
construction.
















We appreciate the opportunity to review and provide comment on this project. Should you
have questions, please contact Trevor Clark of my staff at 410/573-4527 or

trevor_clark@fws.gov.

Sincerely,

Dl

Genevieve LaRouche
Field Supervisor






The USACE will continue to coordinate with DNREC as the project
proceeds and the dredging schedule can be determined to
complete the Section 401 Water Quality Certification process.













From: Karen Greene - NOAA Federal [mailto:karen.greene @noaa.gov]

Sent: Thursday, May 3, 2018 7:37 AM

To: Conlin, Barbara ECIV USARMY CENAP (US) <Barbara.E.Conlin@usace.army.mil>; Sanderson, Scott A
CIV USARMY CENAP (US) <Scott.A.Sanderson@usace.army.mil>

Cc: Keith Hanson <keith.hanson@noaa.gov>; Weichenberg, Rena CIV USAR MY CENAD (US)
<Rena.Weichenberg @usace.army.mil>

Subject: [Non-DoD Source] Follow up on EFH comments on the Draft Feasibility Report and Integrated
Environmental Assessment for the Delaware Beneficial Use of Dredged Material

Hi Barbara and Scott,

This follows up on our recent telephone conversation and clarifies the comments made in our February
20, 2018 letter concerning the Draft Feasibility Reportand Integrated Environmental Assessment for the
Delaware Beneficial Use of Dredged Material. Inour letter, we provided a number of general EFH
conservation recommendations that were based upon the current feasibility level design of the project.
Because of the nature and level of detail included in feasibility studies, site-specific EFH conservation
recommendations are not possible at this time. Furtheranalysis of the project's effect on EFH based
upon the level of detailin this or any similar feasibility study would not contribute to a more thorough
assessment of effects or help us to refine our EFH conservation recommendations.

We recognize that the Corps will be refining the project designs and developing a more detailed project
schedule for the various project elements as the overall project moves towards the development of
plans and specifications. As discussed, during this phase of project development, NMFS and the Corps
will coordinate and evaluate the more fine scale effects specific to each proposed beach nourishment
location relative to development of the construction schedule and use this to refine our
recommendations. We view the EFH coordination for the feasibility phase of the project to be complete
and will work with your staff to re-initiate coordination as project implementation plans are developed.
This will allow us to work together to develop targeted measures to avoid, minimize or offset adverse
effects to EFH on a scale appropriate to the individual project components.

We look forward to continued coordination with you on this and other projects within the District. As
discussed, Keith Hanson in our Annapolis field office will be the point of contact for NMFS HCD for all
activities within the Philadelphia District. His contact information is:

Keith Hanson

NOAA Fisheries

Habitat Conservation Division
177 Admiral Cochrane Drive
Annapolis, MS 21401

410 573 4559

keith.hanson@noaa.gov <mailto:keith.hanson@noaa.gov>

Thanks.
Karen

Karen Greene






----- Original Message--—--

From: Clark, Trevor [mailto:trevor_clark@fws.gov]

Sent: Friday, May 11, 2018 9:18 AM

To: Conlin, Barbara E CIV USARMY CENAP (US) <Barbara.E.Conlin@usace.army.mil>

Cc: Chris Guy <chris_guy@fws.gov>; Cynthia Bohn <cynthia_bohn@fws.gov>; Wright, Dana
<dana_wright@fws.gov>; Sanderson, Scott A CIV USARMY CENAP (US)
<Scott.A.Sanderson@usace.army.mil>

Subject: [Non-DoD Source] Re: [EXTERNAL] Re: Delaware Beneficial Use of Dredged Material and CBRA
Coordination

Hi Barb,

The proposed beach nourishment plans/berm and dune structures at Pickering Beach, Kitts Hummock
Beach, Bowers Beach, South Bowers Beach, Slaughter Beach, Prime Hook Beach, and Lewes Beach are
all in compliance with the Coastal Barrier Resource Act (CBRA). However, the U.S. Fish and Wildlife
Service reserves the right to revisit CBRA compliance for this project prior to project construction based
on the potential for changes in land use and regulations.

On Thu, May 10, 2018 at 3:18 PM, Conlin, Barbara E CIV USARMY CENAP (US)
<Barbara.E.Conlin@usace.army.mil <mailto:Barbara.E.Conlin@usace.army.mil> > wrote:

Trevor and Chris,

As discussed earlier today by telephone, the Philadelphia District is currently finalizing the DE
DMU study report. The Tentatively Selected Plan (see attachment) presented in the report was
developed in coordination with your office and the USFWS' Northeast Regional CBRA Coordinator
(Cindy) (see attached emails below). The beach berm dimensions were modified (reduced in length) to
be in compliance with CBRA (avoid encroaching into system units), consistent with your
recommendations:

1. Pickering Beach: CSRM footprint design has been reduced to avoid encroachment on CBRA
system unit at southern end with exception of the berm taper only.

2. Kitts Hummock Beach: two northern end properties are grandfathered, therefore CSRM
project footprint in front of the properties may encroach into CBRA unit.

3. North Bowers Beach: no CBRA system unit impacts.

4. South Bowers Beach: CSRM footprint design has been reduced to avoid encroachment on
CBRA system unit at southern end with exception of the berm taper only.

5. Slaughter Beach: CSRM footprint design has been reduced to avoid encroachment on CBRA
system unit at southern end with exception of the berm taper only.

6. Prime Hook: CSRM footprint design has been reduced to avoid encroachment on CBRA
system unit at southern end with exception of the berm taper only. At the northern end of Prime Hook
Beach, the CSRM design plan will tie into the existing Prime Hook National Wildlife Refuge project
located within a CBRA system unit.

7. Lewes Beach: no CBRA system unitimpacts.

For all CSRM project locations cited above and based on our telephone conversations (Feb-May
2017), USFWS representatives concluded that berm tapers may enter CBRA system units as their

Email correspondence (March 2017-May 2018) regarding the
Coastal Barrier Resources Act between the USACE and USFWS.




function is not to provide coastal storm risk management for the structures located directly behind
them but to tie into and support the CSRM function of the berm and dune project ends that would occur
outside of the system units.

Please reply to confirm that the proposed beach nourishment plans, as presented above,
satisfactorily meet CBRA compliance.

Thank you,

Barb Conlin
Environmental Resources Branch
Philadelphia District USACE

From: Bohn, Cynthia [mailto:cynthia_bohn@fws.gov <mailto:cynthia_bohn@fws.gov> ]

Sent: Wednesday, May 10, 2017 10:04 AM

To: Chris Guy <chris_guy @fws.gov <mailto:chris_guy @fws.gov> >

Cc: Kathryn Reshetiloff <Kathryn_Reshetiloff @fws.gov <mailto:Kathryn_Reshetiloff@fws.gov> >;
Julie Thompson <Julie_Thompson@fws.gov <mailto:Julie_Thompson@fws.gov> >; Genevieve LaRouche
<genevieve_larouche @fws.gov <mailto:genevieve_larouche @fws.gov> >; Dana Wright
<dana_wright@fws.gov <mailto:dana_wright@fws.gov> >; Trevor Clark <Trevor_Clark@fws.gov
<mailto:Trevor_Clark@fws.gov> >; Conlin, Barbara E CIV USARMY CENAP (US)
<Barbara.E.Conlin@usace.army.mil <mailto:Barbara.E.Conlin@usace.army.mil> >; Spencer Simon
<spencer_simon@fws.gov <mailto:spencer_simon@fws.gov> >

Subject: [Non-DoD Source] Re: Delaware Beneficial Use of Dredged Material and CBRA
Coordination

Chris, | concur. Thank you to you and your office and especially the Corps for your leadership in
getting this articulated and part of the project. This will be a good example for us to follow in the future.
Cindy

Cynthia Bohn

Southeast Region Coastal Program

Southeast and Northeast Region CBRA Coordinator USFWS Southeast Region

1875 Century Blvd, Room 200

Atlanta, GA 30345

Phone: 404-679-7122

Fax: 404-679-7081

cynthia_bohn@fws.gov <mailto:cynthia_bohn@fws.gov> <mailto:cynthia_bohn@fws.gov
<mailto:cynthia_bohn@fws.gov> >

Learn more about the Coastal Barrier Resources Act <Blockedhttp://Blockedwww.fws.gov/cbra
<Blockedhttp://www.fws.gov/cbra> >



NOTE: This email correspondence and any attachments to and from this sender is subject to the
Freedom of Information Act (FOIA) and may be disclosed to third parties.

On Tue, May 9, 2017 at 2:24 PM, Chris Guy <chris_guy@fws.gov <mailto:chris_guy @fws.gov>
<mailto:chris_guy @fws.gov <mailto:chris_guy @fws.gov> > > wrote:

For the weekly under coastal Resiliency. This is the first of its kind, Nationwide! |am very
proud of the team who came together to make this happen!

Sent from my iPhone

Begin forwarded message:

From: "Conlin, Barbara E CIV USARMY CENAP (US)" <Barbara.E.Conlin@usace.army.mil
<mailto:Barbara.E.Conlin@usace.army.mil> <mailto:Barbara.E.Conlin@usace.army.mil
<mailto:Barbara.E.Conlin@usace.army.mil> > >

Date: May 9, 2017 at 11:04:44 AM EDT

To: "Clark, Trevor" <trevor_clark@fws.gov <mailto:trevor_clark@fws.gov>
<mailto:trevor_clark@fws.gov <mailto:trevor_clark@fws.gov> > >, Chris Guy <chris_guy @fws.gov
<mailto:chris_guy@fws.gov> <mailto:chris_guy@fws.gov <mailto:chris_guy @fws.gov> > >

Cc: "Sanderson, Scott A CIV USARMY CENAP (US)" <Scott.A.Sanderson@usace.army.mil
<mailto:Scott.A.Sanderson@usace.army.mil> <mailto:Scott.A.Sanderson@usace.army.mil
<mailto:Scott.A.Sanderson@usace.army.mil> > >

Subject: RE: Delaware Beneficial Use of Dredged Material and CBRA Coordination

Hi Trevor and Chris,

The proposed Coastal Storm Risk Management (CSRM) project design has been
modified to be in compliance with CBRA consistent with our coordination with your office and USFWS'
Northeast Regional CBRA Coordinator. Based on our coordination, USACE requests your confirmation
on the following proposed design considerations:

1. Pickering Beach: CSRM footprint design has been reduced to avoid encroachment on
CBRA system unit at southern end with exception of the berm taper only.

2. Kitts Hummock Beach: two northern end properties are grandfathered, therefore
CSRM project footprint in front of the properties may encroach into CBRA unit.

3. North Bowers Beach: no CBRA system unit impacts.

4. South Bowers Beach: CSRM footprint design has been reduced to avoid
encroachment on CBRA system unit at southern end with exception of the berm taper only.

5. Slaughter Beach: CSRM footprint design has been reduced to avoid encroachment on
CBRA system unit at southern end with exception of the berm taper only.

6. Prime Hook: CSRM footprint design has been reduced to avoid encroachment on
CBRA system unit at southern end with exception of the berm taper only. At the northern end of Prime



Hook Beach, the CSRM design plan will tie into the existing Prime Hook National Wildlife Refuge project
located within a CBRA system unit (see attached email correspondence from Al Rizzo, refuge manager).
7. Lewes Beach: no CBRA system unit impacts.

For all CSRM project locations cited above, USACE assumes berm tapers may enter
CBRA system units as their function is not to provide coastal storm risk management for the structures
located directly behind them but to tie into and support the CSRM function of the berm and dune
project ends that would occur outside of the system units.

If you have any questions, please don't hesitate to call or email me or Scott Sanderson
(x6571).

Barb Conlin

Environmental Resources Branch
Philadelphia District
215.656.6557

----- Original Message-----

From: Conlin, Barbara E CIV USARMY CENAP (US)

Sent: Tuesday, April 25,2017 12:06 PM

To: 'Clark, Trevor' <trevor_clark@fws.gov <mailto:trevor_clark@fws.gov>
<mailto:trevor_clark@fws.gov <mailto:trevor_clark@fws.gov> > >

Cc: 'Chris Guy' <chris_guy @fws.gov <mailto:chris_guy @fws.gov>
<mailto:chris_guy @fws.gov <mailto:chris_guy @fws.gov> > >; 'Genevieve LaRouche'
<genevieve_larouche @fws.gov <mailto:genevieve_larouche @fws.gov>
<mailto:genevieve_larouche @fws.gov <mailto:genevieve_larouche @fws.gov> > >; Sanderson, Scott A
CIV USARMY CENAP (US) <Scott.A.Sanderson@usace.army.mil
<mailto:Scott.A.Sanderson@usace.army.mil> <mailto:Scott.A.Sanderson@usace.army.mil
<mailto:Scott.A.Sanderson@usace.army.mil> > >; 'Julie Thompson' <julie_thompson@fws.gov
<mailto:julie_thompson@fws.gov> <mailto:julie_thompson@fws.gov
<mailto:julie_thompson@fws.gov> > >; Falvey, Patrick T CIV USARMY CENAP (US)
<Patrick.T.Falvey@usace.army.mil <mailto:Patrick.T.Falvey @usace.army.mil>
<mailto:Patrick.T.Falvey @usace.army.mil <mailto:Patrick.T.Falvey @usace.army.mil> > >; Hampson,
Robert W CIV USARMY CENAP (US) <Robert.W.Hampson@usace.army.mil
<mailto:Robert.W.Hampson@usace.army.mil> <mailto:Robert.W.Hampson@usace.army.mil
<mailto:Robert.W.Hampson@usace.army.mil> > >; 'Rizzo, Al' <al_rizzo @fws.gov
<mailto:al_rizzo@fws.gov> <mailto:al_rizzo@fws.gov <mailto:al_rizzo @fws.gov> > >

Subject: Delaware Beneficial Use of Dredged Material for the Delaware River Project

Hi Trever,

| just wanted to clarify that your Regional CBRA Coordination folks are on board with
our proposed plan as outlined in my 24 April email citing the CBRA avoidance areas (north end of Kitts
Hummock is acceptable); tapers are acceptable; and USFWS and USACE beach projects adjoining at the
southern end of Prime Hook NWR in CBRA units.



Thanks,
Barb Conlin

----- Original Message-----

From: Conlin, Barbara E CIV USARMY CENAP (US)

Sent: Tuesday, April 25,2017 11:59 AM

To: 'Clark, Trevor' <trevor_clark@fws.gov <mailto:trevor_clark@fws.gov>
<mailto:trevor_clark@fws.gov <mailto:trevor_clark@fws.gov> > >

Cc: Chris Guy <chris_guy @fws.gov <mailto:chris_guy @fws.gov>
<mailto:chris_guy @fws.gov <mailto:chris_guy @fws.gov> > >; Genevieve LaRouche
<genevieve_larouche @fws.gov <mailto:genevieve_larouche @fws.gov>
<mailto:genevieve_larouche @fws.gov <mailto:genevieve_larouche @fws.gov> > >; Sanderson, Scott A
CIV USARMY CENAP (US) <Scott.A.Sanderson@usace.army.mil
<mailto:Scott.A.Sanderson@usace.army.mil> <mailto:Scott.A.Sanderson@usace.army.mil
<mailto:Scott.A.Sanderson@usace.army.mil> > >; Julie Thompson <julie_thompson @fws.gov
<mailto:julie_thompson@fws.gov> <mailto:julie_thompson @fws.gov
<mailto:julie_thompson@fws.gov> > >; Falvey, Patrick T CIV USARMY CENAP (US)
<Patrick.T.Falvey@usace.army.mil <mailto:Patrick.T.Falvey @usace.army.mil>
<mailto:Patrick.T.Falvey @usace.army.mil <mailto:Patrick.T.Falvey @usace.army.mil> > >; Hampson,
Robert W CIV USARMY CENAP (US) <Robert.W.Hampson@usace.army.mil
<mailto:Robert.W.Hampson@usace.army.mil> <mailto:Robert.W.Hampson@usace.army.mil
<mailto:Robert.W.Hampson@usace.army.mil> > >; Rizzo, Al <al_rizzo @fws.gov
<mailto:al_rizzo@fws.gov> <mailto:al_rizzo@fws.gov <mailto:al_rizzo @fws.gov> > >

Subject: RE: [Non-DoD Source] Re: Delaware Beneficial Use of Dredged Material for the
Delaware River Project

Hi Trevor,

I wanted to confirm that this has been coordinated with Cindy Bohn or other within
your Northeast Region CBRA Coordinator? This question is coming from our HQ USACE.

Thanks,

Barb Conlin

From: Clark, Trevor [mailto:trevor_clark@fws.gov <mailto:trevor_clark@fws.gov> ]

Sent: Monday, April 24, 2017 3:38 PM

To: Conlin, Barbara E CIV USARMY CENAP (US) <Barbara.E.Conlin@usace.army.mil
<mailto:Barbara.E.Conlin@usace.army.mil> <mailto:Barbara.E.Conlin@usace.army.mil
<mailto:Barbara.E.Conlin@usace.army.mil> > >

Cc: Chris Guy <chris_guy @fws.gov <mailto:chris_guy @fws.gov>
<mailto:chris_guy @fws.gov <mailto:chris_guy @fws.gov> > >; Genevieve LaRouche
<genevieve_larouche @fws.gov <mailto:genevieve_larouche @fws.gov>
<mailto:genevieve_larouche @fws.gov <mailto:genevieve_larouche @fws.gov> > >; Sanderson, Scott A
CIV USARMY CENAP (US) <Scott.A.Sanderson@usace.army.mil
<mailto:Scott.A.Sanderson@usace.army.mil> <mailto:Scott.A.Sanderson@usace.army.mil
<mailto:Scott.A.Sanderson@usace.army.mil> > >; Julie Thompson <julie_thompson@fws.gov
<mailto:julie_thompson@fws.gov> <mailto:julie_thompson@fws.gov
<mailto:julie_thompson@fws.gov> > >; Falvey, Patrick T CIV USARMY CENAP (US)



<Patrick.T.Falvey@usace.army.mil <mailto:Patrick.T.Falvey @usace.army.mil>
<mailto:Patrick.T.Falvey@usace.army.mil <mailto:Patrick.T.Falvey @usace.army.mil> > >; Hampson,
Robert W CIV USARMY CENAP (US) <Robert.W.Hampson@usace.army.mil
<mailto:Robert.W.Hampson@usace.army.mil> <mailto:Robert.W.Hampson@usace.army.mil
<mailto:Robert.W.Hampson@usace.army.mil> > >; Rizzo, Al <al_rizzo@fws.gov
<mailto:al_rizzo@fws.gov> <mailto:al_rizzo@fws.gov <mailto:al_rizzo@fws.gov> > >

Subject: [Non-DoD Source] Re: Delaware Beneficial Use of Dredged Material for the
Delaware River Project

Hi Barb,

At Kitts Hummock, it is okay to conduct beach nourishment in front of the one pre-
CBRA building and the northernmost property where the building has been demolished. If a building is
constructed on the northernmost property where the building has been demolished, we will have to
reevaluate the Kitts Hummock portion of this project. Thanks Barb.

On Fri, Apr 21, 2017 at 6:42 AM, Conlin, Barbara E CIV USARMY CENAP (US)
<Barbara.E.Conlin@usace.army.mil <mailto:Barbara.E.Conlin@usace.army.mil>
<mailto:Barbara.E.Conlin@usace.army.mil <mailto:Barbara.E.Conlin@usace.army.mil> >
<mailto:Barbara.E.Conlin@usace.army.mil <mailto:Barbara.E.Conlin@usace.army.mil>
<mailto:Barbara.E.Conlin@usace.army.mil <mailto:Barbara.E.Conlin@usace.army.mil> > > > wrote:

Hi Trevor and Chris,

This email message responds to USFWS’ 22 March and 14 April emails and our recent
telephone conversation (4 April) with you and the USFWS’ Northeast CBRA Regional Coordinator Cindy
Bohn regarding the CBRA coordination we have been conducting for the Delaware DMU project.

Although USACE believes that the proposed plan to pump high quality sand on bay
beaches to provide a natural stabilization system meets the three purposes of CBRA (i.e. minimizes the
loss of human life, wasteful expenditure of federal revenues, and damage to fish and wildlife) USACE
recognizes USFWS’ concern regarding possible encouragement of development in coastal areas.
Consequently, USACE will avoid CBRA system units as we continue to optimize our berm and dune
design plans at the following locations you identified in your email:

*  Southern end of Pickering Beach

. Northern end of Kitts Hummock Beach
e Southern end of Slaughter Beach

*  Southern end of Prime Hook Beach

Regarding the northern end of Kitts Hummock Beach, USACE acknowledges USFWS’
14 April email that the dune and berm footprint may extend in front of the two northernmost properties
at Kitts Hummock Beach located within the CBRA System Unit because these structures pre-date



establishment of the CBRA System Unit. However, based on a recent discovery that the structure on the
northernmost of the two aforementioned properties was recently demolished, it is USACE’s
understanding that USFWS is currently re-evaluating the position stated in the 14 April email to
determine the total extent that the dune and berm footprint may extend into the CBRA System Unit.

Regarding the northern end of Prime Hook Beach that USFWS originally identified as
an area to avoid a CBRA system unit, USFWS stated in our 4 April telephone conversation that there is
value in the USACE beach and dune design tying into the existing USFWS Prime Hook National Refuge
beachfill project; therefore, you indicated that the USACE dune and berm project may enter CBRA
System Unit HOO. Due to the fact that the Refuge's beachfill project was specifically designed to restore
fish and wildlife habitat, the USACE beach berm and dune project will support this intended purpose of
the Refuge’s objectives as it will enter into the system unit approximately 850 feet and conjoin directly
with the Refuge's beachfill project. A natural connection and transition between the USACE and Refuge
projects will help bolster the overall success of the Refuge project.

Lastly, USACE appreciates USFWS' position that the berm tapers may encroach into
the CBRA System Units at each of the beach locations in the recommended plan as their function is not
to provide coastal storm risk management (CSRM) for the structures located directly behind them but to
tie into and support the CSRM function of the berm and dune project ends that would occur outside of
the System Units.

If you have any questions, please don't hesitate to contact me.

Barb Conlin

Marine Ecologist

U.S. Army Corps of Engineers
100 Penn Square East
Philadelphia, PA 19107
215.656.6557

From: Clark, Trevor [mailto:trevor_clark@fws.gov <mailto:trevor_clark@fws.gov>
<mailto:trevor_clark@fws.gov <mailto:trevor_clark@fws.gov> > |

Sent: Friday, April 14, 2017 9:13 AM

To: Conlin, Barbara E CIV USARMY CENAP (US) <Barbara.E.Conlin@usace.army.mil
<mailto:Barbara.E.Conlin@usace.army.mil> <mailto:Barbara.E.Conlin@usace.army.mil
<mailto:Barbara.E.Conlin@usace.army.mil> > <mailto:Barbara.E.Conlin@usace.army.mil
<mailto:Barbara.E.Conlin@usace.army.mil> <mailto:Barbara.E.Conlin@usace.army.mil
<mailto:Barbara.E.Conlin@usace.army.mil> > > >; Sanderson, Scott A CIV USARMY CENAP (US)
<Scott.A.Sanderson@usace.army.mil <mailto:Scott.A.Sanderson@usace.army.mil>
<mailto:Scott.A.Sanderson@usace.army.mil <mailto:Scott.A.Sanderson @usace.army.mil> >
<mailto:Scott.A.Sanderson@usace.army.mil <mailto:Scott.A.Sanderson@usace.army.mil>
<mailto:Scott.A.Sanderson@usace.army.mil <mailto:Scott.A.Sanderson @usace.army.mil> > > >

Cc: Chris Guy <chris_guy @fws.gov <mailto:chris_guy @fws.gov>
<mailto:chris_guy @fws.gov <mailto:chris_guy @fws.gov> > <mailto:chris_guy @fws.gov
<mailto:chris_guy @fws.gov> > >; Julie Thompson <julie_thompson @fws.gov
<mailto:julie_thompson@fws.gov> <mailto:julie_thompson@fws.gov



<mailto:julie_thompson@fws.gov> > <mailto:julie_thompson@fws.gov
<mailto:julie_thompson@fws.gov> > >

Subject: [Non-DoD Source] Delaware Beneficial Use of Dredged Material for the
Delaware River Project

Hi Barb and Scott,

The buildings at Kitts Hummock both pre-date the CBRS unit. It is okay to conduct
beach nourishment in front of these two pre-CBRA buildings. However, this type of decision will always
be on a case-by-case basis.

The Slaughter Beach and Pickering Beach segments of this proposed project should
be pulled back to the greatest extent possible or document that the Corps is not providing these
buildings with flood control and that the encroachment into the CBRS zone will only be done when it is
necessary to stabilize the dunes on the adjacent area outside of the CBRS unit.

Thanks Barb and Scott.

Trevor Clark

Fish and Wildlife Biologist

U.S. Fish and Wildlife Service

Chesapeake Bay Ecological Services Field Office Endangered and Threatened Species
Branch

177 Admiral Cochrane Drive

Annapolis, Maryland 21401

Telephone: (410) 573-4527 Fax: (410) 269-0832

Email: trevor_clark@fws.gov <mailto:trevor_clark@fws.gov>
<mailto:trevor_clark@fws.gov <mailto:trevor_clark@fws.gov> > <mailto:trevor_clark@fws.gov
<mailto:trevor_clark@fws.gov> > <mailto:trevor_clark@fws.gov <mailto:trevor_clark@fws.gov>
<mailto:trevor_clark@fws.gov <mailto:trevor_clark@fws.gov> > >

From: Clark, Trevor [mailto:trevor_clark@fws.gov <mailto:trevor_clark@fws.gov>
<mailto:trevor_clark@fws.gov <mailto:trevor_clark@fws.gov> > |

Sent: Wednesday, March 22, 2017 9:39 AM

To: Conlin, Barbara E CIV USARMY CENAP (US) <Barbara.E.Conlin@usace.army.mil
<mailto:Barbara.E.Conlin@usace.army.mil> <mailto:Barbara.E.Conlin@usace.army.mil
<mailto:Barbara.E.Conlin@usace.army.mil> > <mailto:Barbara.E.Conlin@usace.army.mil
<mailto:Barbara.E.Conlin@usace.army.mil> <mailto:Barbara.E.Conlin@usace.army.mil
<mailto:Barbara.E.Conlin@usace.army.mil> > > >; Sanderson, Scott A CIV USARMY CENAP (US)
<Scott.A.Sanderson@usace.army.mil <mailto:Scott.A.Sanderson@usace.army.mil>
<mailto:Scott.A.Sanderson@usace.army.mil <mailto:Scott.A.Sanderson @usace.army.mil> >
<mailto:Scott.A.Sanderson@usace.army.mil <mailto:Scott.A.Sanderson@usace.army.mil>
<mailto:Scott.A.Sanderson@usace.army.mil <mailto:Scott.A.Sanderson @usace.army.mil> > > >

Cc: Genevieve LaRouche <genevieve_larouche@fws.gov
<mailto:genevieve_larouche @fws.gov> <mailto:genevieve_larouche @fws.gov
<mailto:genevieve_larouche @fws.gov> > <mailto:genevieve_larouche @fws.gov



<mailto:genevieve_larouche @fws.gov> <mailto:genevieve_larouche @fws.gov
<mailto:genevieve_larouche @fws.gov> > > >; Chris Guy <chris_guy @fws.gov
<mailto:chris_guy @fws.gov> <mailto:chris_guy@fws.gov <mailto:chris_guy @fws.gov> >
<mailto:chris_guy @fws.gov <mailto:chris_guy @fws.gov> > >; Julie Thompson
<julie_thompson@fws.gov <mailto:julie_thompson@fws.gov> <mailto:julie_thompson@fws.gov
<mailto:julie_thompson@fws.gov> > <mailto:julie_thompson @fws.gov
<mailto:julie_thompson@fws.gov> > >

Subject: [EXTERNAL] Delaware Beneficial Use of Dredged Material for the Delaware
River Project

Hi Barb and Scott,

This email message is in response to your February 10, 2017 letter regarding the
Delaware Beneficial Use of Dredged Material for the Delaware River Project.

The CBRA seeks to save taxpayers’ money, keep people out of harm’s way, and
remove Federal incentives to develop coastal barriers by restricting most new Federal expenditures and
financial assistance (e.g., beach nourishment, disaster assistance, flood insurance, loans, and grants)
that can encourage the development and redevelopment of coastal barriers.

The exception to the CBRA for nonstructural projects for shoreline stabilization that
are designed to mimic, enhance, or restore a natural stabilization system (16 U.S.C. 3503(a)(6)(G) also
requires that the project be consistent with each of the three purposes of the CBRA, which are to
minimize the loss of human life; wasteful expenditure of federal revenues; and the damage to fish,
wildlife, and other natural resources associated with coastal barriers. The objective of this proposed
project is to beneficially use high quality sand material dredged from the Delaware River main
navigation channel in the lower bay to reduce flooding, erosion, and storm damage risks in coastal areas
affected by Hurricane Sandy. This project is consistent with the purposes of the CBRA when conducted
in front of the small communities that pre-date the CBRS units and are excluded from the CBRS. In these
areas, only the beachfront and not the upland coastal barrier areas are within the CBRS. However, this
project would not be consistent with the purposes of CBRA if it is conducted in front of developed
coastal barrier upland areas that are designated within the CBRS. The very existence of a beach
nourishment project can encourage more development in coastal areas (Dean 1999).

The last sentence in the first paragraph on page 5 of the Corps’ February 10, 2017,
letter states "The Corps anticipates that the design plans may be modified slightly during the
optimization process; and the Corps will evaluate practicable opportunities to minimize those sections
of the berm/dune footprint that enter into System Units, while maintaining the integrity of the shoreline
stabilization and protection objective." The Service advises that the Corps avoid constructing the
berm/dune footprint within the CBRS System Units at the following Delaware bayshore community
project sites: the southern end of Pickering Beach, DE, the northern end of Kitts Hummock, DE; the
southern end of Slaughter Beach, DE and Prime Hook Beach, DE. The attached maps of the project area
have been annotated to note areas where beach nourishment would be inconsistent with the purposes
of the CBRA. The CBRS System Units at these four project sites need to be avoided in order to meet the
exception.

Please contact us if you have any questions. Thanks



Trevor Clark

Fish and Wildlife Biologist

U.S. Fish and Wildlife Service

Chesapeake Bay Ecological Services Field Office

Endangered and Threatened Species Branch

177 Admiral Cochrane Drive

Annapolis, Maryland 21401

Telephone: (410) 573-4527  Fax: (410) 269-0832

Email: trevor_clark@fws.gov <mailto:trevor_clark@fws.gov>
<mailto:trevor_clark@fws.gov <mailto:trevor_clark@fws.gov> > <mailto:trevor_clark@fws.gov
<mailto:trevor_clark@fws.gov> > <mailto:trevor_clark@fws.gov <mailto:trevor_clark@fws.gov>
<mailto:trevor_clark@fws.gov <mailto:trevor_clark@fws.gov> > >
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Trevor Clark

Fish and Wildlife Biologist

U.S. Fish and Wildlife Service
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Annapolis, Maryland 21401

Telephone: (410) 573-4527  Fax: (410) 269-0832

Email: trevor_clark@fws.gov <mailto:trevor_clark@fws.gov>



Comments noted.
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1 Executive Summary

A Value Engineering (VE) Study was conducted at the Philadelphia District Office of the US Army Corps of
Engineers on 29 February — 8 March 2016 to examine flood risk management (FRM) in 19 communities
in New Jersey and Delaware being considered to receive dredged material from the Delaware River
Navigation Channel and designated unconfined and confined disposal facilities to address flood risk
management (FRM) opportunities. The VE team was comprised of Philadelphia District (NAP) employees
and William Easley, USACE-RAOQ. The VE team employed the VE study methodology outlined in sections
3.3 and 3.4 of this report. This involved the integration of planning criteria along with the 6 step VE job
plan to evaluate site alternatives prior to the selection of the Tentatively Selected Plan (TSP).

The VE team has produced evaluations of 19 site alternatives and formulation comments and concerns
regarding the overall planning studies. The 19 sites were evaluated based on Acceptability, Efficiency,
and Effectiveness in accordance with USACE planning guidance expressed in the Planning Guidance
Notebook and Corps Planning Manual, as well as SMART planning guidance. The projects were not rated
numerically, but ranked according to whether their ability to meet the specific criteria was High,
Medium or Low (Section 3.3).

Section 2.1 outlines the recommendations of the VE team regarding the 19 site alternatives presented
by the PDT. Three site alternatives appear to have potentially acceptable Benefit Cost Ratios (BCRs) of
>1.0 and are recommended for further consideration by the Project Development Team (PDT). Four site
alternatives potentially have BCRs = 1.0, but lacked sufficient information for the VE team to determine
whether further investigation is warranted. Eleven site alternatives potentially have BCRs < 1.0, as well
as constructability issues, lack of Federal interest, or anticipated lack of public acceptance, and therefore
are not recommended for further consideration by the PDT. The one remaining site alternative of Lewes
Beach, DE was not examined due to lack of information.

The VE team also developed 24 comments and an examination of the economic viability of groins in
concert with proposed beach fills in the Delaware Bay.

In conclusion, the VE team was able to evaluate 18 of the 19 site alternatives and recommends 7 of the
19 alternative sites continue to be evaluated, and 11 alternatives be removed from further
consideration for the study.

After consideration of the economic viability of groins and terminal jetties in concert with beach fills, the
VE Team determined that groins and/or terminal jetties should be removed from consideration for all
beachfill alternatives in the Delaware Bay.

The VE Team also determined that restriction of use of dredged material for FRM projects limited the
number of viable projects and missed opportunities for successful use of dredged materials. There is
need for a systemic approach to regional sediment management that is not currently available within
the combination of existing authorizations. The VE Team recommends the removal of the study from
the PL 113-2 (Hurricane Sandy) authorization, which requires a focus on FRM, in order to address
regional sediment management goals and capitalize on other opportunities, such as ecosystem
restoration. See Comment 7 in Section 4.16 for further information.



2 Summary of Results
The VE study produced two products: site alternative evaluations and formulation comments:

e Evaluations of 19 proposed site alternatives for use of dredged material in FRM projects were
performed. The proposed projects under consideration were either earthen levees or beachfills
in NJ or DE. The VE team findings are summarized in the table below and individual evaluations
are in Section 4 of this report. Explanation of the evaluation criteria, Acceptability, Efficiency
and Effectiveness can be found in Section 3.4.

e The VE Team also developed formulation comments regarding issues and concerns that affect
the overall study and apply to all the site alternatives. These suggestions can also be found in
Section 4.16 of the report.

The alternatives shaded yellow and orange in the table below are recommended for further
investigation in preparation for the Tentatively Selected Plan (TSP). The alternatives shaded yellow
present the highest probability of viability. The alternatives shaded orange lacked sufficient information
for the VE Team to determine whether further investigation is warranted and should therefore continue
to be evaluated by the PDT. The alternatives shaded red were found by the VE team to be unacceptable
for reasons of constructability, lack of Federal interest, or BCRs which were highly likely to be <1. The
alternative shaded blue was not evaluated by the VE team because the site location has not been
finalized.

2.1 Table Summary of Alternatives DMU FRM VE Study

Site Site ID Acceptability | Efficiency | Effectiveness Average
Prime Hook* D17 High High High High
Slaughter . . . .
Beach* D14 High High High High
Villas* N33 High Low High Medium
Kitts Hummock* D10 High High Low Medium
Pickering Beach* D9 High Medium Low Medium
Bowers Beach* D11 High Medium Low Medium
South Bowers* D12 High Medium Low Medium
Penn’s Qrove N15/N17 Low Low Medium Low
Pennsville
New Castle D2 Low Low Medium Low
Woodland Beach D6 Low Low Low Low
Augustine Beach D4 Not ranked because BCR is highly likely to be <1 N/A
Bayview Beach D5 Not ranked because beach runs along a gated N/A

community
Big Stone Beach D13 Not ranked because BCR is highly likely to be <1 N/A
Commercial N25,N26, L .
Township N27, N28 Not ranked because BCR is highly likely to be <1 N/A
. S - Not
Lewes D18 Not ranked because site location is not finalized .
Reviewed

*Alternatives are recommended for continued investigation in this study.



3 DMU Planning Studies Background

The VE study examined the Beneficial Use of Dredged Material for the Delaware River in New Jersey &
Delaware (DMU) feasibility studies which were originally authorized for reconnaissance phase and any
ensuing feasibility phase investigations by a resolution of the Committee on Environment and Public
Works of the United States Senate on October 26, 2005. The resolution directed USACE to conduct an
investigation of beneficial uses of dredged material within the Delaware River and Estuary area.

In the aftermath of Hurricane Sandy (October 2012) and the subsequent passage of the Disaster Relief
Appropriations Act, 2013 (PL 113-2), Congress authorized supplemental appropriations to Federal
agencies for expenses related to the consequences of Hurricane Sandy. Chapter 4 of PL 113-2 identifies
those actions directed by Congress specific to the U.S. Army Corps of Engineers (USACE), including
preparation of two interim reports to Congress, a project performance evaluation report, and 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 USACE. Specifically, the Second
Interim Report to Congress (dated 30 May 2013) identified existing USACE projects and studies for
reducing flooding and storm damage risks in the area affected by Hurricane Sandy. The New Jersey
DMU study was identified in the Second Interim Report, thereby placing additional emphasis on flood
risk management (FRM).

The VE team relied on problems, goals, and objectives from the draft feasibility reports to guide
discussion, comments, and recommendations. These draft feasibility reports identify “storm surge and
elevated water levels from coastal storm events, combined with tidal fluctuation, surface runoff,
shoreline erosion, and sea-level change causing flood-related damages to the bay shore and flood-prone
urban areas along the Delaware River/Bay shoreline of New Jersey and Delaware” as a problem. The
draft feasibility reports outline the following objectives to meet the goal of “improving Flood Risk
Management for the bayshore and flood prone communities along and adjacent to the Delaware
River/Bay portion of” both the New Jersey and Delaware shorelines:

1. Reduce flood-related impacts to people, property and infrastructure along and adjacent to the
Delaware River/Bay shoreline of New Jersey and Delaware from 2020 to 2070, via the beneficial
use of dredged material.

2. Increase the resiliency of coastal New Jersey and Delaware, specifically along the Delaware
River/Bay shoreline, via the beneficial use of dredged material.

The feasibility studies are currently considering 19 site alternatives in both New Jersey and Delaware,
listed in (Section 2.1) and shown in the Site Map (Section 3.2).



3.1 Delaware River Dredged Management Utilization (DRDMU) Site Map

Alternatives under Consideration during DMU VE Study 29 Feb 16



3.2 Value Engineering in SMART Planning

The VE job plan has similarities and overlapping processes with planning activities. As such, the
opportunity exists to combine VE and planning functions into integrated activities.

In this case, the VE job plan was modified to address these planning needs. This was accomplished by
evaluating the preselected 19 alternatives. This ‘blended’ approach enhanced both VE and the planning
process. It is hoped that this VE effort expedited the planning process itself. The PM and VEO opted to
perform the VE study to Assist in Evaluating Alternatives and Selecting TSP (see figure below). VE
application at this stage assured inclusion of possible new alternatives and enhancements to those
already identified; and the VE job plan was tailored to the plan formulation/selection needs.

’\ OR ’ OR ’ (0P¢INOI|)\IAL)0\

VALUE BASED VE STUDYTO
PLANNING IMPROVE TSP
CHARRETTE (INTEGRATED WITH QC, OR IPR, RA, etc.)
VE STUDYTO VE STUDYTO
ASSIST IN IDENTIYING ALTERNATIVES ASSIST IN EVALUATING
(INTEGRATE WITH SCOPING MEETING) FINAL ALTERNATIVES

AND SELECTING TSP
(INTEGRATED WITH PLAN FORMULATION
/ SELECTION PROCESS MEETING)

APPLICATION OF VALUE ENGINEERING (VE)
IN SMART FEASIBILITY STUDY PROCESS

This VE Study performed between Nodes 1 & 2




3.3 Value Engineering Job Plan

The VE Team employed the VE study methodology (Appendix D). This involved the Information Phase,
Function Analysis (Appendix C), Creative Phase, Evaluation Phase, Development Phase, and Presentation

Phase.

During the Information Phase, Several Project Managers from the Planning and Operations Divisions, as
well as the Chief of Geotechnical Engineering Section briefed the VE Team on the scope of work for the
projects, including history and project constraints. Appendix B is an attendance list for the briefing and
the study. The project managers were available during the entire study to assist the team. In
considering the proposed site alternatives, the scope of the VE study included several sources of
information, including:

Information Considered During Study

Source Item Purpose/Description

VE Team Google Maps/Streetview Type, Density & Elevation of Structures

VE Team Google Maps Alignment Orientation relative to other features

VE Team Google Earth(kml) Historic Views/Erosion & Accretion Patterns--Alignment
Economics

PDT Economic Analysis Structure Count & Tax Value for Structures and Contents
Member

Hydrology

gllj-l_ly_/draulics Topography/Bathymetry Alignments/Cross Sections

Member

Geotechnical

Engineering Background Informed discussion of dredged material utilization
Section

Operations Dredging History & Confined Disposal Facility (CDF) locations/materials

Division Material Sources Anticipated maintenance dredging volumes
Review flooding severity/frequency (e.g. Hurricane
VE Team Videos/News Articles & y/freq y(eg
Sandy)
VE Team DE Flood Monitoring http://coastal-flood.udel.edu/
System Establish inundation sources and assess vulnerability.

VE Team Feasibility Report Villas NJ Ecosystem Restoration, 1999
VE Team Reconnaissance Report Delaware Bay Coastline — NJ & DE, 1991



http://coastal-flood.udel.edu/

VE Team NJ & DE DMUs Draft Authorization text; Opportunity & Problem statements
Feasibility Report
Delaware River Informed VE Team on planning & evaluation criteria
VE Team Comprehensive Draft
Feasibility Report
Project 50 Year Beach Past beachfill maintenance history 1958-present
Manager Maintenance, DE
VE Team EBS Archives Past projects awarded by NAP
Civil
Engineering | Beachfill Quantities
PDT
Cost
Engineering | Beachfill Estimates
PDT

VE focuses on project functions rather than features. During the Function Analysis Phase, the VE Team
developed a list of random functions, which were organized into a Function Analysis System Technique
(FAST) showing the relationship between critical project functions and a FAST diagram was developed
(see Appendix C).

Function Analysis flowed into the Creativity Phase, during which the team engaged in free-form
brainstorming, resulting in the Speculation List in Appendix D. The VE study produced 2 results:

o Site Alternatives presented by the Planning PDT: The PDT is in the process of considering 19
alternative locations in NJ & DE that may benefit from the beneficial use of dredged material.
During the Development Phase, the VE Team examined each of these sites currently under
consideration to become part of the Tentatively Selected Plan (TSP), and presented
recommendations below.

e Formulation Comments that address various formulation and design concerns related to
operations, future maintenance, ways to reduce project costs or improve the dredging, levee or
beach fill projects, etc. During the Evaluation Phase, the VE Team screened the Speculation List
to decide which ideas were pertinent to future design. The viable comments, marked C in
Appendix D, and the rejected ideas marked X in the same Appendix, are explained in this report.

Understanding the need to combine the VE and planning processes, the VE Team developed a screening
process to evaluate each of the 19 site alternatives proposed by the Philadelphia District based on
Acceptability, Efficiency, and Effectiveness in accordance with USACE planning guidance expressed in the
Planning Guidance Notebook and Corps Planning Manual, as well as SMART planning guidance. Planning
guidance also requires consideration of Completeness of each alternative. The VE Team had insufficient
information to assess Completeness and deferred determination of Completeness to the PDT.



o Acceptability is defined as “the workability and viability of the alternative plan with respect to
acceptance by State and local entities, and the public, and compatibility with existing laws,
regulations, and public policies.”

o Efficiency is defined as “the extent to which an alternative plan is the most cost effective means
of alleviating the specified problems and realizing the specified opportunities, consistent with
protecting the Nation’s environment.”

The VE process is too accelerated to do a comprehensive analysis such as that normally
performed by the Economics Branch. Efficiency was loosely judged on what the project would
be protecting versus the relative expense of what would be required to adequately provide
some risk reduction against flooding. Several projects were rated lower than others because
raising dunes with beach fill was not enough when the communities were also at risk from the
inland side due to riverine or marsh side flooding. Section 3.5 contains cost and benefit
information that was available to the VE Team.

o Effectiveness is defined as “the extent to which an alternative plan alleviates the specified
problems and achieves the specified opportunities.”

o Completeness (Deferred to PDT) is defined as “the extent to which a given alternative plan
provides and accounts for all necessary investments of other actions to ensure the realization of
the planned effects. This may require relating the plan to other types of public or private plans if
the other plans are crucial to realization of the contributions of the objective.”

The projects were not rated numerically, but ranked according to whether their ability to meet the
specific criteria was High, Medium or Low.



3.4 Costs and Benefits

3.4.1 Costs
Costs for three beachfill alternative sites for the Reach E and Buoy 10 sources were provided to the VE

Team: These costs are parametric and do not include periodic nourishment.

Initial Construction Cost Estimates March 2016

Reach E Source

) Mobilization* | Quantit Dredging & | Design/CM
Location (1) (CY) ¥ S/cY Beacﬁfillg(Z) (g3) Total (1+2+3)
Prime Hook Beach $5,207,152 114,341 | 34 $5,119,275 | $1,087,349 | $11,413,777
Bowers 1 Beach $5,455,823 53,797 36 $2,544,975 $795,657 |  $8,796,455
Bowers 2 Beach** $5,581,013 63,352 38 $3,169,944 $813,233 $9,564,190
Slaughter Beach $5,474,755 172,206 38 $8,428,623 | $1,125,717 | $15,029,094
Slaughter 2 Beach** $5,474,755 74,358 39 $3,797,984 $838,622 $10,111,361
Villas $5,515,034 265,000 38 $13,087,555 $1,485,558 $20,088,147

Initial Construction Cost Estimates March 2016
Buoy 10 Source

] Mobilization* | Quantit Dredging & | Design/CM
Location (1) (CY) ¥ S/cY Beacﬁfillg(Z) (g3) Total (1+2+3)
Prime Hook Beach $5,207,153 114,341 24 $3,539,197 $842,535 $9,588,885
Bowers 1 Beach $5,455,823 53,797 44 $3,064,600 $809,333 $9,402,285
Bowers 2 Beach** $5,581,013 63,352 44 $3,592,439 $829,301 $9,948,016
Slaughter Beach $5,474,755 172,206 26 $5,793,699 $920,715 $12,189,168
Slaughter 2 Beach** S$5,474,755 74,358 28 $2,660,232 $795,657 $8,930,644
Villas $5,515,034 265,000 22 $7,734,025 | $1,070,242 $14,319,301

* Mobilization costs are all similar, S/cy ranges from $22/yd in Villas NJ to $44/yd in Bowers Beach DE.
**Multiple beach estimates reflect uncertainty of existing conditions and optimal beachfill design template.




3.4.2 Benefits
Benefits were provided to the VE Team:

100 year Structure & Content Tax Value

Penn’s Grove/Carneys Point $298,438,412
Pennsville $622,060,811
Bivalve/Shellpile $10,503,644
Port Norris $13,218,757
Maurice River $3,028,881
Villas $110,214,865
New Castle $43,495,648
Augustine Beach $8,069,352
Bay View Beach $9,814,077
Woodland Beach $13,739,708
Lewes Beach $39,892,191
New Castle $10,520,665
Augustine Beach $11,209,525
Bay View Beach $12,502,376
Woodland Beach $8,942,433
Lewes Beach $1,720,402
Slaughter Beach $66,764,429
Prime Hook Beach $36,080,493

This table provides the tax value for both the structures and content of buildings that could be affected
by a 100 year (1% Annual Chance of Exceedence) storm event. The VE Team used this as a rough guide

to estimating the benefit pools for the various site alternatives. However, the BCRs developed by the
PDT will use depreciated replacement value, which is different from the tax values listed above.
Therefore, all of the BCRs estimated by the VE Team should be interpreted as rough estimations.
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4 Study Results

4.1 N15/17 Penn’s Grove/Carneys Point & Pennsville, NJ (Proposed Levees)

Planning Criteria Score: Low

Acceptability: Low

During the information phase, it was determined that USACE does not commonly support the
use of dredged material for levee construction.

The VE team was uncertain about how much dredged material is needed to qualify as dredged
material utilization. If too little is used would the project be acceptable to the cost sharing
partners?

Material would either have to be placed in the Delaware River or on occupied real-estate, which
would involve buyout and demolition, thereby lowering benefits and increasing costs.

Placing levee on occupied real-estate would involve temporarily removing existing armoring and
replacing it after levee construction.

Efficiency: Low

Anticipation of high cost of levee construction offsets large benefit pool, potentially realizing low
efficiency.

Rough estimates of BCR indicates potential to be 2 1.0, and could be further assessed to clarify
BCR using a different source material.

Silt, sand and organic soil comprise the bulk of dredged material available for use. This material
is unsuitable for levee construction without improvement of material and additional imported
impervious fill for core.

Effectiveness: Medium

Other:

The specified FRM problem would be better addressed by building a levee to Corps standards.
Given pervious nature of available dredged material, fill required by levee construction can only
be partially supplied by dredged material. Levee core and possibly other sections would need to
come from elsewhere, or be improved dredged material (e.g. soil mixing). The specified
opportunity of DMU would not be well addressed, due to limited/no use of dredged material.

Killcohook Combined Disposal Facility (CDF) is a convenient source of dredged materials.
Pennsville and Penn’s Grove are geographically close and have similar existing conditions, and it
is recommended that they be combined in any future investigation.

Conclusion: The VE team does not recommend Penn’s Grove and Pennsville sites be further
considered in this study, because, in general, the Corps does not accept levee construction as a viable
use of dredged materials
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4.2 N25-28 Bivalve/Shellpile/Port Norris/Maurice River, NJ (Proposed Levees)

Planning Criteria Score: N/A — not ranked b/c of low BCR

Acceptability: N/A

e During the information phase, it was determined that USACE does not commonly support the
use of dredged material for levee construction.

e The VE team was uncertain about how much dredged material is needed to qualify as dredged
material utilization. If too little is used would the project be acceptable to the cost sharing
partners?

e |n Bivalve and Shellpile, material would either have to be placed in river or occupied real-estate,
which would involve buyout and demolition, lowering benefits and increasing costs.

e The community in Commercial Township might not have the resources necessary to maintain
the closures that would be necessary due to road crossings.

Efficiency: N/A

o Closest source of dredged material is Artificial Island, which would involve significant hauling
costs.

e Rough estimate of BCR indicates potential to be < 1.0, but could be further assessed to address
retreat of marsh under ecosystem restoration.

e Silt, sand and organic soil comprise the bulk of dredged material available for use. This material
is unsuitable for levee construction without improvement of material and additional imported
impervious fill for core. However, this material has been found to be acceptable for marsh
enhancement (thin layer placement).

Effectiveness: N/A

e Many structures abut the Maurice River, which would preclude protection from levees.

e The specified FRM problem would not be better addressed by building a levee to Corps
standards.

e The specified opportunity of DMU would not be well addressed, due to limited/no use of
dredged material in a potential levee. However this opportunity could be better addressed
using dredged material for marsh enhancement.

Conclusion: The team does not recommend the Commercial Township sites be further considered in
this study. A levee project would not offer the most effective form of flood risk management in
Commercial Township because many structures abut the Maurice River and would not be protected
by a levee. If a levee were constructed, it would require multiple road crossings, which would most
likely be difficult for the municipality to oversee given the small size of the community. Future flood
risk management consideration in Commercial Township could focus on the potential for bulkheads,
elevating structures, or non-structural measures under the Delaware Comprehensive or Section 205
CAP authorities. Ecosystem restoration projects could be considered under Section 206 CAP authority.
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4.3 N33 Villas Beach, NJ (Proposed Beachfill)

Planning Criteria Score: Medium

Acceptability: High

High likelihood of acceptance by the State of New Jersey, local entities, and general public.
Proposed Beachfill project, as best as can be determined with information at-hand, appears to
be compatible with existing laws, regulations, and public policies.

Currently, there is an authorized, but not constructed, Ecosystem Restoration project for Villas.

Efficiency: Low

Proposed dune and berm template has not been optimized to date, and therefore it may not be
the most cost-effective beachfill geometry.

Alternative borrow sources other than Navigation Channel E or Buoy 10 may be more cost-
effective. This is based upon review of costs from 1999 Feasibility Report and 2008 LRR.

High EAD compared to other DMU communities being investigated for potential flood-risk
management benefits. BCR appears to be > 1.0.

Effectiveness: High

Other:

No apparent secondary flood inundation sources; therefore a beachfill along the coastline could
be highly effective in reducing flood risk at the community.

Applicability of using dredge material from Navigation Channel Reach E or Buoy 10 for beachfill
is high.

Unit cost to transport material to Villas from Navigation Channel Reach E or Buoy 10 compares
favorably when compared to other communities being evaluated in this study. However, when
compared to other potential sources such as the previously authorized Feasibility Borrow Areas,
the unit cost to place sand is very high.

Use of previously authorized sources would require switching construction authority.

Conclusion: The VE team does recommend Villas Beach, NJ site be further considered in this study,
because, in general, the Corps does accept beachfill construction as a viable use of dredged materials
to implement FRM.
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4.4 D2 New Castle, DE (Proposed Levee Improvements)

Planning Criteria Score: Low

Acceptability: Low

e During the information phase, it was determined that USACE does not commonly support the
use of dredged material for levee construction.

e The VE team was uncertain about how much dredged material is needed to qualify as dredged
material utilization. If too little is used would the project be acceptable to the cost sharing
partners?

e New Castle has historic buildings, so there would likely be a cultural impact.

e Community members might also have concern about a levee blocking residents’ view of the
river.

e The existing levee was repaired in 2014 at a cost of $8m; replacement of it could seem wasteful.

Efficiency: Low

e Anticipation of high cost of levee construction coupled with minimal increase in benefit pool by
raising existing levee from 8’ to 12’.

e Silt, sand and organic soil comprise the bulk of dredged material available for use. This material
is unsuitable for levee construction without improvement of material and additional imported
impervious fill for core.

e An existing levee would need to be removed, which could be costly, especially if the material
needs to be disposed of elsewhere. Planning to reuse the material carries to the high risk of the
material being found unacceptable for Corps use.

e Itis unclear whether utilities would need to be relocated. Depending on the utility, relocation
can be expensive to very expensive.

Effectiveness: Medium
e The specified FRM problem would be better addressed by building a levee to Corps standards.

e Given pervious nature of available dredged material, fill required by levee construction can only
be partially supplied by dredged material. Levee core and possibly other sections would need to
come from elsewhere, or be improved dredged material (e.g. soil mixing). The specified
opportunity of DMU would not be well addressed, due to limited/no use of dredged material.

Conclusion: The VE team does not recommend New Castle be further considered in this study,
because, in general, the Corps does not accept levee construction as a viable use of dredged materials.
FEMA grant programs can be considered as an alternate means of implementing FRM.
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4.5 D4 Augustine Beach, DE (Proposed Beachfill)

Planning Criteria Score: N/A

Acceptability:
e Placing beachfill would involve burying existing armoring.
Efficiency:

e Augustine Beach is furthest of all sites from potential borrow sources at Navigation Channel E or
Buoy 10.

Effectiveness:
e  Existing armoring, groin, and boat ramp contribute to shore stabilization.
Other:

e Beachfill may hamper access to a boat ramp.
e There has been no record of previous beachfill dating back to 1961.
e Augustine Beach is closest to the Philly to Trenton navigation channel.

Conclusion:

Augustine Beach, DE is a community with only 37 structures with minimal potential FRM benefits. It
was not evaluated using the Planning Criteria due to the likelihood of having a BCR less than 1.0.
Mobilization/demobilization costs ($5m) alone make justifying a FRM project highly unlikely.
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4.6 D5 Bayview Beach, DE (Proposed Beachfill)

Planning Criteria Score: N/A

Acceptability: N/A

This is a private beach (http://www.bayviewbeachonline.com/). It was assumed by the VE team that a
Federal project would be unacceptable to the residents.

Efficiency: N/A
Effectiveness: N/A

Conclusion: No Federal interest.

Lone Access to Bayview Beach, DE (private Beach)
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4.7 D6 Woodland Beach, DE (Proposed Beachfill)

Planning Criteria Score: Low

Acceptability: Low
e Placing beachfill would involve burying existing armoring.
Efficiency: Low

e The developed area includes 63 structures. Best professional judgment based on other recent
FRM projects in Philadelphia District indicates that the BCR will be <1.0.
e  Existing armoring provides some level of protection against erosion.

Effectiveness: Low

e The developed area has the Delaware River on one side and wetlands (Duck Creek) on three
sides. Inundation is projected to occur from the wetlands as well as the river. Any proposed
beachfill along Woodland Beach would not address this secondary inundation source.

e Complete FRM would necessarily include a ring structure around the developed areas, which
would result in other issues, including lack of economic efficiency.

Other:
e There has been no record of previous beachfill dating back to 1961.
Conclusion:

Woodland Beach, DE is a community with only 63 structures with minimal potential FRM benefits. It
was not evaluated using the Planning Criteria due to the likelihood of having a BCR less than 1.0.
Mobilization/demobilization costs ($5m) alone make justifying a FRM project highly unlikely.
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4.8 D9 Pickering Beach, DE (Proposed Beachfill)

Planning Criteria Score: Medium

Acceptability: High

e Given past beachfills at Pickering in 1962, 1978, 1990, and 2001 it is anticipated that
acceptability would be high.

e PDT should determine whether there is a Federal interest in continuing activities accomplished
by the state of DE.

Efficiency: Medium

e This project is similarly efficient to other proposed beachfills in lower Delaware Bay, but trends
lower than the other beachfills as it is furthest from Lower Reach E and has one of the lowest
structure and content values in the lower Delaware Bay portion of the study.

e Proposed dune and berm template has not been optimized to date, and therefore it may not be
the most cost-effective beachfill geometry.

e Alternative borrow sources other than Navigation Channel E or Buoy 10 may be more cost-
effective.

Effectiveness: Low

e Inundation is projected to occur from the wetlands as well as the river. Any proposed beachfill
along Pickering Beach would not address this secondary inundation source. The proposed
beachfill would do little to prevent flooding associated with heavy rains as the back side of the
community faces the Little Creek Wildlife Area and Cattail Gut.

Other:

e The cost/benefit ratio comparing potential initial construction cost of a beachfill of 64,000cy
(appx. $9-10m, 12’ high Dune, 50’ wide Berm) against Tax Value of structures and content of
$10.5m is roughly 1.

e Since further economic analysis will consider only depreciated replacement value and not tax
value, the initial construction estimate does not include crossovers or dune grass, and
maintenance/renourishment is not factored into this consideration, it is unknown whether this
project can sustain a positive benefit to cost ratio.

e Since 1990 two beachfills via hydraulic dredge have taken place. In 1990 55,400 cy was placed
and in 2001 27,150 cy was placed.

Conclusion: The VE team cannot screen Pickering Beach, DE site in or out with information provided.
It is recommended that it be further considered in this study, because, in general, the Corps does
accept beachfill construction as a viable use of dredged materials to implement FRM.
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4.9 D10 Kitts Hummock, DE (Proposed Beachfill)

Planning Criteria Score: Medium

Acceptability: High

e Given 12 separate beachfills at Kitts Hummock since 1961, it is anticipated that acceptability
would be high.

e PDT should determine whether there is a Federal interest in continuing activities accomplished
by the state of DE.

Efficiency: High

e This project is similarly efficient to other proposed beachfills in lower Delaware Bay, but trends
lower than the other beachfills in efficiency as it is second furthest from Lower Reach E and has
one of the lowest structure and content values in the lower Delaware Bay portion of the study.

e Proposed dune and berm template has not been optimized to date, and therefore it may not be
the most cost-effective beachfill geometry.

e Alternative borrow sources other than Navigation Channel E or Buoy 10 may be more cost-
effective.

Effectiveness: Low

e |nundation is projected to occur from the wetlands as well as the river. Any proposed beachfill
along Kitts Hummock would not address this secondary inundation source. The proposed
beachfill would do little to prevent flooding associated with heavy rains, as the back side of the
community faces the Ted Harvey Conservation Area.

Other:

e The cost/benefit ratio comparing potential initial construction cost of a beachfill of 92,000cy
(appx. $10m, 12’ high Dune, 50’ wide Berm) against Tax Value of structures and content of
$11.2m is greater than 1.

e Since further economic analysis will consider only depreciated replacement value and not tax
value, the initial construction estimate does not include crossovers or dune grass, and
maintenance/renourishment is not factored into this consideration, it is unknown whether this
project can sustain a positive benefit to cost ratio.

e Since 1990 six beachfills (one hydraulic dredge, 5 truckfill) have taken place. In 1996 32,850 cy
was placed and in 2010 10,000 cy was placed.

Conclusion: The VE team cannot screen Kitts Hummock, DE site in or out with information provided.
It is recommended that it be further considered in this study, because, in general, the Corps does
accept beachfill construction as a viable use of dredged materials to implement FRM.
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4.10 D11 Bowers Beach, DE (Proposed Beachfill)

Planning Criteria Score: Medium
Acceptability: High

e Given 15 separate beachfills at Bowers Beach since 1962, it is anticipated that acceptability
would be high.

e PDT should determine whether there is a Federal interest in continuing activities accomplished
by the state of DE.

Efficiency: Medium

e This project is similarly efficient to other proposed beachfills in lower Delaware Bay with a
distance from Reach E similar to Prime Hook Beach and Slaughter Beach.

e Proposed dune and berm template has not been optimized to date, and therefore it may not be
the most cost-effective beachfill geometry.

e Alternative borrow sources other than Navigation Channel E or Buoy 10 may be more cost-
effective.

Effectiveness: Low

e The proposed beachfill could provide mitigation of storm damage that would result from higher
than normal wave heights and storm surge, but would do little to prevent flooding from
subsidence/sea level rise or flooding associated with heavy rains on the back side of the
community that faces the Murderkill and St. Jones Rivers.

Other:

e Since 1990 seven beachfills (three hydraulic dredge, 4 truckfill) have taken place. In 1998
46,240 cy was placed and in 2012 13,000 cy was placed.

e Combining this potential project with the immediately adjacent South Bowers Beach may
reduce mobilization costs, potentially improving benefit/cost ratios of both beaches.

e The benefit/cost ratio comparing potential initial construction cost of a beachfill of 63,000cy
(appx. $10m, 12’ high Dune, 50’ wide Berm) against Tax Value of structures and content of
$12.5m is greater than 1.

e Since further economic analysis will consider only depreciated replacement value and not tax
value, the initial construction estimate does not include crossovers or dune grass, and
maintenance/renourishment is not factored into this consideration, it is unknown whether this
project can sustain a positive benefit to cost ratio.

Conclusion: The VE team cannot screen Bowers Beach, DE site in or out with information provided. It
is recommended that it be further considered in this study, because, in general, the Corps does accept
beachfill construction as a viable use of dredged materials to implement FRM.
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4.11 D12 South Bowers Beach, DE (Proposed Beachfill)

Planning Criteria Score: Medium

Acceptability: High

e Given 12 separate beachfills at Bowers Beach since 1961, it is anticipated that acceptability
would be high.

Efficiency: Medium

e This project is similarly efficient to other proposed beachfills in lower Delaware Bay with a
distance from Reach E similar to Bowers Beach, Prime Hook Beach and Slaughter Beach.

e The cost/benefit ratio comparing potential initial construction cost of a beachfill of 53,000cy
(appx. $10m, 12’ high Dune, 50’ wide Berm) against Tax Value of structures and content of $8.9m
is slightly less than 1.

e Since further economic analysis will consider only depreciated replacement value and not tax
value, the initial construction estimate does not include crossovers or dune grass, and
maintenance/renourishment is not factored into this consideration, it seems highly unlikely that
this project can sustain a positive benefit to cost ratio.

Effectiveness: Low

e A beachfill would provide resistance to damage from bay side water level increase and storm
surge, but would not wholly alleviate the problem of FRM as it does not address marsh side
flooding. This is of particular concern given that the highest flood risk relates to the floodplains
of the Murderkill, which flank Bowers Beach, potentially inundating the town from the marsh
side.

Other:

e Since 1990 four beachfills (two hydraulic dredge, 2 truckfill) have taken place. In 1997 7500 cy
was placed and in 2012 2,000 cy was placed. Combining this potential project with the
immediately adjacent Bowers Beach may reduce mobilization costs, potentially improving
benefit/cost ratios of both beaches. The proposed beachfill could provide mitigation of storm
damage that would result from higher than normal wave heights and storm surge, but would do
little to prevent flooding from subsidence/sea level rise or flooding associated with heavy rains
on the back side of the community that faces the Murderkill and St. Jones Rivers. The potential
for storm damage from these rivers may be greater than damage from the Delaware Bay.

Conclusion: The VE team cannot screen South Bowers Beach, DE site in or out with information
provided. It is recommended that it be further considered in this study, because, in general, the Corps
does accept beachfill construction as a viable use of dredged materials to implement FRM.
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4.12 D13 Big Stone Beach, DE (Proposed Beachfill)

Planning Criteria Score: N/A

Acceptability:
e Big Stone Beach had a beachfill in 1962, delivered by truck.
Efficiency:

e Alternative borrow sources other than Navigation Channel E or Buoy 10 may be more cost-
effective.

Conclusion: Big Stone Beach, DE is a community with only 14 structures with minimal potential FRM
benefits. It was not evaluated using the Planning Criteria due to the likelihood of having a BCR less
than 1.0. Mobilization/demobilization costs ($5m) alone make justifying a FRM project highly
unlikely.
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4.13 D14 Slaughter Beach, DE (Proposed Beachfill)

Planning Criteria Score: High

Acceptability: High

e Given 10 separate beachfills at Slaughter Beach since 1958, it is anticipated that acceptability
would be high.

e PDT should determine whether there is a Federal interest in continuing activities accomplished
by the state of DE.

e High likelihood of acceptance by the State of Delaware, local entities, and general public.

e Proposed Beachfill project as best can be determined with information at-hand appears to be
compatible with existing laws, regulations, and public policies.

Efficiency: High

e Proposed 12 ft. dune with a 50 ft. berm template has not been optimized to date, and therefore
it may not be the most cost-effective beachfill gecometry.

e High EAD compared to other DMU communities being investigated for potential flood-risk
management benefits. BCR appears to be 2 1.0.

Effectiveness: High

e Beachfill alone may not effectively address flood risk management for the community. The
Mispillion River, Mispillion Inlet, Cedar Creek, and Slaughter Creek complex is immediately north
of Slaughter Beach and is a potential secondary inundation source. Any proposed beachfill
along Slaughter Beach coastline would not address this secondary inundation source.

Other:

e Applicability of using dredge material from Navigation Channel Reach E or Buoy 10 for beachfill
is high. Unit cost to transport material to Slaughter Beach from Navigation Channel Reach E or
Buoy 10 compares favorably when compared to other communities being evaluated.

e Proposed plan appears to provide and account for all necessary investments needed to address
flood risk management at the community.

Conclusion: The VE team does recommend Slaughter Beach, DE site be further considered in this
study, because, in general, the Corps does accept beachfill construction as a viable use of dredged
materials to implement FRM.
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4.14 D17 Prime Hook Beach, DE (Proposed Beachfill)

Planning Criteria Score: High

Acceptability: High

e Prime Hook Beach had a beachfill in 1962, delivered by truck.

e PDT should determine whether there is a Federal interest in continuing activities accomplished
by the state of DE.

e High likelihood of acceptance by the State of Delaware, local entities, and general public.

e Proposed Beachfill project as best can be determined with information at-hand appears to be
compatible with existing laws, regulations, and public policies.

Efficiency: High

e Proposed dune and berm template has not been optimized to date, and therefore it may not be
the most cost-effective beachfill geometry.

e High EAD compared to other DMU communities being investigated for potential flood-risk
management benefits. BCR appears to be greater than 1.0

Effectiveness: High

e Beachfill alone may not effectively address flood risk management for the community. Large
water bodies (ponds and marshes) exist “behind” community due to breach to the north at the
National Wildlife Refuge. These could pose as a potential secondary inundation sources. Any
proposed beachfill along Prime Hook Beach coastline would not address these secondary
inundation sources.

Other:

e Applicability of using dredge material from Navigation Channel Reach E or Buoy 10 for beachfill
is high. Unit cost to transport material to Prime Hook Beach from Navigation Channel Reach E
or Buoy 10 compares favorably well when compared to other communities being evaluated.

Conclusion: The VE team does recommend Prime Hook Beach, DE site be further considered in this
study, because, in general, the Corps does accept beachfill construction as a viable use of dredged
materials to implement FRM.
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4.15 Evaluation of need of Groins/ Terminal Jetties in proposed alternatives

Through the discussion of the various alternative sites, the VE team realized the need to evaluate groins
and terminal jetties. To that end, the VE Team considered the economic viability of groins and/or
terminal jetties as a possible FRM measure for the communities being investigated. Groins and/or
terminal jetties should be considered in addition to beachfill for a given community and not as an
alternative in lieu of a beachfill. While groins and/or jetties do not provide any protection from storm
surge, they retain sand at a given community over a longer period of time, and therefore reduce future
nourishment quantities needed in order to maintain a beachfill.

In order to determine the economic viability of groins and terminal jetties in conjunction with a
beachfill, the VE Team analyzed typical construction costs at nearby communities in New Jersey and
Delaware along with typical nourishment rates that can be expected for any of the communities being
investigated. One example considered was Oakwood Beach, NJ, an authorized Federal beachfill with no
groins located in the Delaware River across from the C&D Canal entrance. Oakwood Beach was
evaluated in a 1999 Feasibility Report, in which the 3-mile long beachfill was estimated to have an initial
fill of 332,000 cy and a nourishment rate of 32,000 cy (approximately 10% of the initial fill) every 8 years.
The VE Team determined that using 10% of an initial fill for a given community over an 8 year cycle
would be a reasonable estimate for any of the beachfill communities being considered since Oakwood
Beach is in close proximity to many of them.

The VE Team was given estimates of initial fill quantities for the beachfill alternative sites being
investigated. Nourishment rates have not yet been determined. The initial fill quantities needed ranged
from 25,000 cy to 498,000 cy depending upon community size and geometry of the initial beachfill
template.

If nourishment rates are assumed to be 10% of initial fill quantities and are therefore between 2,500 cy
and 49,800 cy and are reduced by 50% by the presence of groins and/or terminal jetties that would
mean a potential quantity reduction between 1,250 cy and 24,900 cy. However, a 50% reduction in
nourishment rates can be viewed as optimistic under most conditions.

For illustrative purposes, if sand costs $35.00 per cubic yard, which is a reasonable estimate based upon
rough cost numbers calculated to-date, the cost savings by reducing nourishment by 50% would be
between $43,750 and $1,743,000 every 8 years or annually $5,469 to $217,875, depending upon
community size.

Groins require a specific alongshore spacing and length to function optimally. This spacing is typically
between 500 and 1,000 linear feet and the length could be up to 300 feet. Therefore, it is very
conceivable that many groins and linear feet would be needed per community. Assuming a reasonable
cost of $3,000 per foot, the cost per a single groin could be as high as $900,000. It can be easily seen
that the annualized amount far exceeds the annualized cost savings that could be achieved if groins
and/or terminal jetties were incorporated with the initial beachfill. Considering groins and/or terminal
jetties is only practical for locations that would need higher nourishment quantities. Therefore, the VE
Team recommends that the PDT remove groins and or terminal jetties from further consideration.
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4.16 Comments

C-1. Use dredged material for sacrificial berms (Speculation List # 2):

Review of beneficial uses of dredged material design guides, studies, and contacts throughout USACE
indicate that it is possible to use dredged material as a sacrificial berm, though this strategy is typically
employed in ecosystem restoration. (http://www.epa.gov/sites/production/files/2015-
08/documents/role of the federal standard in the beneficial use of dredged material.pdf)

C-2. Use sheet pile with dredged material in lieu of levees with impervious core (Consider FRP)
(Speculation List # 3):

An alternate design for levee construction could use sheetpiles in lieu of impervious core to reduce
footprint, and allow for higher ratio of use of dredged material. If the sheetpile is expected to be
concealed, Fiber-Reinforced Pile (FRP) is suggested in lieu of steel for a longer life and reduced costs.
FRP is more resistant to saline conditions and wet-dry cycling of tides. It is recommended that UV-
resistance be specified in case the pile is periodically exposed due to high winds or storms.

C-3. Truck material from CDF to beaches or levee sites (Speculation List # 7)

It is possible to truck material from CDFs to alternative locations under consideration. A typical haul
route is shown from Kilcohook CDF to the northernmost New Castle DE levee location to illustrate.
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C-4 Expand authority of study to include material from additional navigation channels, i.e., C&D Canal,
NJIWW, Salem (Speculation List # 8):

There are several authorized navigation channels that abut the Delaware River channel (Salem River,
Mispillon, C&D Canal, NJIWW) that are semi regularly maintained and contain material appropriate for
beachfill. Forinstance, the Salem River was considered a viable source of material for the recent initial
construction of Oakwood Beach, although the Reedy Island Range of the Delaware River was ultimately
used for this purpose. Dredge material from these adjacent waterways is sometimes placed in the same
CDFs as Delaware River dredged material, thus potentially impacting storage capacity of the CDFs.

C-5. Consider using other authorities to best meet the goals of this project (Speculation List # 9):

Individual alternative write-ups include recommendations for other possible strategies to review
proposed projects.

C-6. Pump from closest CDF to site where dredged material will be used (Speculation List # 10):

Augustine Beach, Penn’s Grove, and Pennsville are all close to CDFs and it is possible to pump directly
from the CDFs to the project site without trucking, barging, or otherwise shipping the dredged material.

C-6. Use geotubes with dredged material as core for groins (Speculation List # 13):

If groins are to be used in conjunction with beachfills, use of additional dredged material in geotubes to
perform this function can be considered.

C-7. Consider uses other than flood risk management (FRM) in evaluation of alternatives.
(Speculation List # 16)

The Delaware River and Estuary as a system is in a sediment deficit. It is unknown whether this is due to
reduced input, sediment entrapment in confined disposal areas, other causes, or a combination. A
broader systematic approach that considers this and maximizes regional sediment management (RSM)
practices is recommended, perhaps under a specific authorization if the approach cannot be approved
under the existing Dredged Material Utilization authorization. Note that the existing DMU authorization
does state “ ...including transfer and transport facilities for the drying, rehandling, and transferring of
dredged material, as it relates to comprehensive watershed and RSM...”. It is recommended that the
approach not be exclusive to Flood Risk Management (FRM). It does not appear that use of dredged
material can fully address the FRM needs of the area and limiting use of dredged material to FRM misses
ecosystem restoration opportunities. This may necessitate removal from the PL 113-2 (Hurricane Sandy)
authorization. A systematic approach would include consideration of ecosystem restoration and
beaches within the river and estuary. Thus, the dredged material would be returned to the system,
potentially offsetting the sediment deficit and facilitating a complete sediment cycle.

C-8. Use FEMA claim data to prioritize sites to receive material (Speculation List # 18):

If demand for dredged material outstrips supply, alternative locations could be ranked using FEMA claim
data.

C-9. Resolve potential schedule conflicts in use of MV McFarland (Speculation List # 22):
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It was discussed during the Information Phase that the hopper dredge McFarland is limited to 70 days of
operation performing maintenance dredging in the Delaware River. Currently, the arrangement is for
the McFarland to spend 40 days performing maintenance dredging in the Philadelphia to Trenton
project, and it is anticipated that the McFarland will be able to perform newly necessary maintenance
dredging in lower Reach E of the Philadelphia to Sea project as a result of the deepening of the main
channel from 40’ to 45’. It is possible the new maintenance requirements of Lower Reach E may exceed
the availability of the McFarland. A possible way to mitigate this would be for the State of New Jersey to
make available disposal areas for the Philadelphia to Trenton project. Current disposal site of
Philadelphia to Trenton dredged material is Fort Mifflin CDF, hampering productivity.

C-10. Use dredged material as daily cover for landfill layers (Speculation List # 27):

Pennsylvania currently meets their obligation to accept dredged material for the Philadelphia to Trenton
Delaware River Maintenance dredging project by having a private waste disposal company use the
material for daily landfill cover.

C-11. Sell dredged material to fund Flood Risk Management (FRM) (Speculation List # 30):

This study has shown that the beneficial use of dredged material and flood risk management may not be
optimally compatible. It is feasible to sell dredged materials to parties who may wish to purchase it.
Funds raised from this sale could be allocated specifically to FRM projects in the Delaware River basin.
Though not directly used for FRM, this would satisfy the requirement of using dredged materials to
provide FRM and would allow more efficient and effective FRM measures to be taken.

C-12. Amend dredged material for use in levees (Speculation List # 31):

Use of dredged material in levee construction is hampered by poor structural quality and high
permeability of material normally dredged from the Delaware River. It is possible that the dredged
material can be amended and improved via soil mixing to increase structural quality and lower
permeability.

C-13. Use floating pipe from Reedy Point to Augustine Beach (Speculation List # 32):

If Augustine Beach or Bayview Beach are to have beachfill (which the VE team does not recommend), a
possible source could be Reedy Island South CDF with delivery of material via pipeline.

C-14. Identify separate templates for each beach, based on BCR and H&H analysis (Speculation List #
33) & C-23 Perform optimization by considering additional beachfill template geometries other than
what has been done to-date once communities are narrowed that are being investigated for possible
beachfill placement.

Typically, several berm and dune height beachfill template geometries are investigated per community
during “With Project” Conditions Analysis in a Feasibility Study. This is accomplished by investigating the
benefits and costs of incrementally increasing dune heights while keeping berm widths static, and
incrementally increasing berm widths while keeping dune heights static.

C-15. Use material from lower reach of Philadelphia-to-Trenton for fill on levees and beaches in this
study (Speculation List # 17 & 23): State implications of CDF's not being identified in New Jersey.
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Use of this source for FRM may have a high cost associated with transport given distance, but significant
benefits may arise from its use due to lack of disposal areas in NJ. The VE team suggests the PDT
examine this source of material further.

C-16. Require any beaches receiving fill from Federal sources to have public access, including parking
(Speculation List # 15) & C-25 Public acceptance may involve significant additional cost (river walks,
parking, amenities etc.)

Public acceptance of beachfills and levees may involve construction of ancillary improvements to FRM
measures to enhance use of the structures for recreational purposes. This is of concern for potential
levee construction with respect to blocking views of the river by raising a levee. It is of concern for
potential beachfill construction with respect to public access.

C-18 FRM & DMU may be served more economically by separating the two objectives.

The two objectives of beneficially using dredged material for addressing FRM are not necessarily
compatible economically. For example, from the FRM perspective for many communities along the
Delaware Bay where beachfill may be viable solution, obtaining sand from the navigation channel or a
disposal facility could be more costly than obtaining sand from other sources such as a nearby offshore
borrow area. Conversely, from the DMM/DMU perspective, transporting to and placement of suitable
material at Delaware Bay communities could be more costly than disposing of material at a commonly-
used facility. The FRM benefits to the communities receiving the dredged material along with any cost-
saving benefits of reduced maintenance of the Delaware River Navigation Channel in O&M Costs may
not offset the additional costs. The VE team could not fully evaluate all of the potential FRM benefits or
the costs to the communities being investigated nor could the team determine all of the potential O&M
benefits and costs from the DMM perspective to make recommendations concerning if the two
objectives can be achieved. Further investigations by the PDT is needed.

C-19 Combine initial construction of beachfill projects across several communities to share
mobilization costs.

This concept would involve awarding initial construction projects together, for example for Slaughter
Beach and Prime Hook Beach. The anticipated costs for mobilization are approximately $5m for
individual beaches and while mobilization would not be cut in half if two projects were merged, some
savings would result, thus improving the BCRs.

C-20 Identify what % of Dredged Material is necessary to have a project qualify as a DMU project.

One of the stated objectives of the planning study is to “Increase the resiliency of coastal New Jersey and
Delaware, specifically along the Delaware River/Bay shoreline, via the beneficial use of dredged
material.” It will be important to clarify the degree of utilization to qualify as acceptably meeting this
objective. For instance, controlling for BCRs, does a project employing dredged material for beachfill,
where no other material or structure is required, have a higher priority than a levee where dredged
material is a minority component of the structure required?

C-21 Identify ramifications related to an increase in maintenance dredging of the Delaware River if
dredged material is used as beachfill or levees adjacent/near to Delaware River.
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Placement of dredged materials at the recommended sites could impact the maintenance dredging that
is currently being performed to keep the Delaware River channel to mandated depths. The sites vary in
distance from the main channel and will need to be assessed individually for their specific impact. Itis
anticipated that beachfill projects will have greater impact than levees due to shoaling/sediment
transport of beach materials. This type of analysis was done during the Oakwood Beach, NJ Feasibility
Study.

In addition to the technical impacts that these proposed projects may have, logistical impacts also need
to be considered. If increased maintenance dredging is determined to be required, will there be enough
resources to perform the work (e.g. dredge, time, etc.)? Where will this additional material go?

C-22 Consider alternatives to mitigate marsh side flooding as FRM risks are not entirely addressed
with bayside beachfill.

Many communities are surrounded by wetlands and/or other bodies of water that are secondary
sources of flooding. Potential solutions (i.e. beachfill) along the Bay frontage alone would not be fully
complete and address these secondary sources of flooding. The VE team acknowledges that solutions to
secondary sources of flooding using dredge material for FRM only is very limited given that many of
these communities are surrounded by wetlands. However, during the screening process the PDT could
prioritize communities that do not have secondary sources of flooding.

C-24 Improve on HAZUS data. Conduct a structure inventory.

Going forward, accuracy of benefits analysis will need to be increased. A structural inventory may be
required to more accurately determine BCR ratios for remaining projects.

C-26 Determine how to tie in project limits to existing conditions while minimizing impact to
wetlands.

There is a potential for dredged material from new beachfill projects to migrate into adjacent
marshes/wetlands. Consideration should be given to this issue if beachfill alternatives are further
developed.
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4.17 Rejected Ideas

X-1. Use barge with booster pump between channel and beaches (Speculation List # 4)

Whether the Delaware River channel dredging is performed by USACE personnel or by contract, the
contracts/delivery orders/work requests are generally written as service contracts, and the dredger has
the prerogative to choose the most economical way to move material from Point A to Point B. The
dredger would know the best way based on material composition (specific gravity) and pumping
distance.

X-2. Use sidecasting in lieu of pumping (Spec List # 5)

There are some waterways where sidecasting is the most economical way to move material, i.e., wider
sections of the Ohio River, but the material being dredged from the Delaware River is not necessarily
heavier sand, and it may be more inclined to promptly flow back into the navigation channel.

X-3. Use dock with staging area for truck access (Spec List # 6)

This idea was based on the beachfill or levee site not being directly accessible to pumping from the river.
It would not be as economical as direct pumping, and is not applicable to any of the sites under
consideration.

X-4. Build up levees with compacted dredged material and "armor" with impervious material (Spec List
#11)

As discussed in the above report, this is not normal Corps practice. Any penetration of the impervious
shell would allow migration of the pervious material.

X-5. Use geotubes with dredged material as core for levees (Spec List # 12)

This is similar to recent dune construction projects as practiced by several Districts including Galveston
and Philadelphia, however it has not been accepted for levee construction because of the risk of
damages if the geotextile material were punctured, even though that’s unlikely. More importantly, the
material which would fill the tubes is most probably not impervious. X-6. Set up dock with pump out
using booster pump in deeper water adjacent to Commercial Township (N25-28) (Spec List # 14)

Rejected for same reason as X-1. The Commercial Township levees are discussed in more depth in the
above report.

X-7. Construct bird island in Delaware Bay (Spec List # 19)

This stretch of the Delaware River channel is not as wide as the Chesapeake Bay where Poplar Island is a
textbook case of the environmental benefits of dredged material utilization. ldentifying beachfill
projects is much more practical and would not take the years of public hearings and permitting a new
bird island would require.

X-8. Identify way for dredged material to be used as a food source (Spec List # 24)
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X-9. Use dredged material to elevate threatened properties (Spec List # 25)

This is less economical than constructing levees or dunes, and could not be done on private properties.

X-10. Use dredged material as aggregate for sea walls or other concrete products (Spec List # 26)

This is not economical. Dredged material would have to be dewatered and carefully analyzed as an
alternative to borrow sand and aggregate.
X-11. Identify pump-out site near rail to transport more economically than using trucks (Spec List # 28)

Rejected for same reason as X-6.
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4.18 Conclusion
After consideration of available information, the VE Team recommends:

® Further consideration of seven of the 19 site alternatives presented
® Removal of groins and/or terminal jetties from consideration.

® Consideration of removal of the study from the PL 113-2 (Hurricane Sandy) authorization in
order to address regional sediment management goals and capitalize on other opportunities,

such as ecosystem restoration
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5 Appendix A VE Meeting Agenda

All meetings will be held in Philadelphia District Office, Engineering Division Conference Room, 7th floor

of the Wanamaker Building, 100 E. Penn Square, Philadelphia, PA 19107. All times will be flexible,
related to team processes, work schedules, breaks and lunchtimes. For instance, if the information
phase takes less time than expected, the team may start other phases earlier.

MONDAY, 29 FEBRUARY 2016

8:00 AM —12:00 AM  Introductions and Agenda
Brief discussion of Smart Planning process
Brief introduction to Value Engineering process
INFORMATION PHASE
In-briefing by Project Manager:
¢ Overview of project history and status
¢ Recommendations and constraints
e Alternatives considered

12:00 AM - 1:00 PM Lunch

1:00 PM —4:30 PM Continuation of INFORMATION PHASE
¢ Alternative dredging methods
¢ Alternative disposal methods
¢ Alternative disposal sites
FUNCTION ANALYSIS PHASE
What are we doing? Why? How?
Create FAST diagram to show relationship of functions

Homework assignment for evening:
Keep a notepad and pen on your night table in case you come up with questions or ideas in the middle
of the night.

TUESDAY, 1 MARCH 2016

8:00 AM —12:00 AM  CREATIVITY PHASE
Freeform brainstorming

1:00 PM - 4:30 PM Complete CREATIVITY PHASE
EVALUATION PHASE

Screen ideas suggested during Speculation for Proposals or Comments

to be developed, ideas already being done, or non-viable ideas

34



WEDNESDAY, 2 MARCH 2016

8:00 AM —4:30 PM Complete EVALUATION PHASE

Screen ideas suggested during Speculation for Proposals or Comments

to be developed, ideas already being done, or non-viable ideas
Assign Proposals and Comments

Go over formats and procedures for writing up ideas

Begin DEVELOPMENT PHASE

Write up ideas

Pass write-ups on to facilitator when completed

THURSDAY, 3 MARCH 2016

8:00 AM —-4:30 PM Continue DEVELOPMENT PHASE
Write up ideas
Pass write-ups on to facilitator when completed

FRIDAY, 4 MARCH 2016

8:00 AM —4:30 PM Continue DEVELOPMENT PHASE
Write up ideas
Pass write-ups on to facilitator when completed

MONDAY, 7 MARCH 2016

8:00 AM —4:30 PM Continue DEVELOPMENT PHASE
Write up ideas
Pass write-ups on to facilitator when completed

TUESDAY, 8 MARCH 2016

8:00 AM —10:30 AM Complete DEVELOPMENT PHASE
Write up ideas
Pass write-ups on to facilitator when completed

10:30 AM —12:30 AM Team goes over each other’s write-ups, compile remaining taskers,
prepare for outbrief

1:30 PM - 4:00 PM PRESENTATION PHASE
Present findings to Project Development Team and note initial
responses
Discuss any remaining to-do items, i.e., uncompleted write-ups,
responses from PDT during outbrief requiring follow-up revisions
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Appendix B VE Team Roster

NAME / EMAIL

ROLE / ORGANIZATION

TELEPHONE

William S. Easley, PE, CVS *
billeasley@easleyvm.com

VE Team Leader/Civil Engineer
Reemployed Annuitant Office, USACE

843-813-9599

Patrick Falvey *
Patrick.T.Falvey@usace.army.mil

Value Engineering Officer/Civil Engineer
Philadelphia District, USACE

215-656-5560

Rob Lowinski *
Robert.A.Lowinski@usace.army.mil

Hydraulic Engineer
Philadelphia District, USACE

215-656-6690

Conor M. McCafferty, PE, A.M.ASCE *
Conor.M.McCafferty@usace.army.mil

Construction & Geotech
Philadelphia District, USACE

215-656-6672

Regina Kukola *
Regina.L.Kukola@usace.army.mil

Biologist
Philadelphia District, USACE

215-656-6664

Theresa Fowler, PP, AICP *
Theresa.A.Fowler@usace.army.mil

Project Manager
Philadelphia District, USACE

215-656-6575

Scott Sanderson Scott.A.Sanderson@usace.army.mil

Project Manager, Coastal Planning
Philadelphia District, USACE

215-656-6571

Laura Bittner Laura.D.Bitther@usace.army.mil

Chief, Hydrology and Hydraulics Section
Philadelphia District, USACE

215-656-6688

Jacob Helminiak Jacob.E.Helminiak@usace.army.mil

Hydraulic Engineer, HH&C Section
Philadelphia District, USACE

215-656-6466

Preston Oakley Preston.G.Oakley@usace.army.mil

Economist
Philadelphia District, USACE

215-656-6582

Tim Rooney
Timothy.J.Rooney@usace.army.mil

Project Manager
Philadelphia District, USACE

215-656-6592

Charlie Myers
Charles.).Myers@usace.army.mil

Operations Project Manager
Philadelphia District, USACE

215-313-1115

* Value Engineering Team Member
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7 Appendix C Function Analysis System Technique (FAST) Diagrams

The key to Value Engineering is studying Functions rather than Features.

Functions are expressed as two-word phrases with an active verb and a measureable noun. In the early
1960’s, Charles W. Bytheway, a Mechanical Engineer with Sperry Rand, developed Function Analysis
System Technique (FAST) Diagrams as a method to show specific relationships of important functions
with respect to each other, deepen the understanding of the problem to be solved, promote discussion
and flow from the Information Phase into the Creativity Phase.

FAST diagrams are Function-oriented, not time- or feature-oriented. There are several variations, but
Classical and Technical are used most often in USACE studies.

Classical FAST Model:

A diagram displaying the interrelationship of functions to each other in a “how-why” logic. This was first
demonstrated by Charles Bytheway and further developed by Wayne “Doc” Ruggles in 1968.

Technical FAST Model:

A variation to the Classical FAST that adds “all-the-time” functions, “one -time” functions and “same-
time ” or “caused by” functions. This was developed by Richard Park and Frank Wojciechowski and is
probably the most commonly used FAST type in construction-oriented projects.

Template for a Technical FAST Diagram:
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The following FAST diagram was developed by the Value Engineering Team on 29 February 2016:

FUNCTION ANALYSIS SYSTEM TECHNIQUE (FAST) DIAGRAM
BENEFICIAL USE OF DREDGED MATERIAL FOR THE DELAWARE RIVER IN
NEW JERSEY & DELAWARE
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8 Appendix D VE Speculation List

L Evaluation
No. Description .
Decision
1 Use dredged material on either side of impervious core for levees BD
2 Use dredged material for sacrificial berms C
Use sheet pile with dredged material in lieu of levees with impervious core
3 | (Consider FRP) C
4 Use barge with booster pump between channel and beaches X
5 | Use sidecasting in lieu of pumping X
6 | Use dock with staging area for truck access X
7 | Truck material from CDF to beaches or levee sites C
Expand authority of study to include material from additional navigation
8 channels, i.e., C&D Canal, NJIWW, Salem C
9 | Consider using other authorities to best meet the goals of this project C
10 | Pump from closest CDF to site where dredged material will be used C
Build up levees with compacted dredged material and "armor" with impervious
11 | material X
12 | Use geotubes with dredged material as core for levees X
13 | Use geotubes with dredged material as core for groins C
Set up dock with pump out using booster pump in deeper water adjacent to
14 | Commercial Township (N25-28) X
Require any beaches receiving fill from Federal sources to have public access,
15 | including parking C
Consider benefits other than flood risk management (FRM) in evaluation of
16 | alternatives C
Use material from lower reach of Philadelphia-to-Trenton for fill on levees and
17 | beaches in this study C-17/23
18 | Use FEMA claim data to prioritize sites to receive material C
19 | Construct bird island in Delaware Bay X
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No. Description Evalu.a.tion
Decision
20 | Expand Buoy 10 BD
21 | Buy out properties in low-lying locations BD
22 | Resolve potential schedule conflicts in use of MV McFarland C
23 | Identify implications for CDF's not being identified in NJ C-17/23
24 | ldentify way for dredged material to be used as a food source X
25 | Use dredged material to elevate threatened properties X
26 | Use dredged material as aggregate for sea walls or other concrete products X
27 | Use dredged material as daily cover for landfill layers C
Identify pump-out site near rail to transport more economically than using
28 | trucks X
29 | Use dredged material in mines to offset acid mine drainage BD
30 | Sell dredged material to fund Flood Risk Management (FRM) C
31 | Amend dredged material for use in levees C
32 | Use buried pipe under channel from Reedy Point to Augustine Beach C
33 | Identify separate templates for each beach, based on BCR and H&H analysis C
Key:
P Proposal, develop idea in detail (Note that this may have been combined with other ideas
C Comment or design suggestion
X Rejected for technical, economic or environmental reasons
BD Being Done, or already expected to be part of design
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9 Appendix E Customer Response Worksheets

DMU VE Study Customer Response

Filled out By:

Proposed site
Alternative or
formulation Comment

Customer
Acceptance of VE
recommendation

(Y/N)

Response/Comments

Prime Hook Beach, DE

Slaughter Beach, DE

Villas Beach, NJ

Kitts Hummock, DE

Pickering Beach, DE

Bowers Beach, DE

South Bowers Beach,
DE

Penns Grove Levee, NJ

Pennsville Levee, NJ

New Castle Levee, DE

Woodland Beach, DE
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Augustine Beach, DE

Bayview Beach, DE

Big Stone Beach, DE

Commercial Township,
NJ

Comment #1 Use
Dredged Material for
sacrificial berms

Comment #2 Use
sheet piling with
levees

Comment #3 Truck
material from CDF to
levees or beachfill
sites

Comment #4 Expand
authority to include
dredge material from
additional navigation
channels

Comment #5 Use
other authorities to
allow projects to
proceed

Comment #6 Pump
from CDF to site

Comment #7 Consider
uses other than FRM
in evaluation of
alternatives.

Comment #8 Use
FEMA claim data to
prioritize sites to
receive dredge
material

Comment #9 Resolve
potential conflicts in
use of McFarland
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Comment #10 Use
dredge material as
daily cover in landfills

Comment #11 Sell
dredge material to
fund FRM

Comment #12 Amend
dredge material for
use in levees.

Comment #13 Use
floating pipe from CDF
to nearby beachfill
project.

Comments #14&23
Optimize beachfill
geometry post TSP.

Comment #15 Use
dredge material from
Philadelphia to
Trenton project

Comments #16&#25
Amenities may be
required for public
acceptance

Comment #18 FRM
and DMM may be
better served by
separating objectives

Comment #19
Combine initial
construction across
communities to
reduce mobilization
costs

Comment #20 ldentify
% of dredge material is
necessary

Comment #21 Identify
increase in
maintenance dredging
as a result of new
projects

Comment #22
Bayfront beachfill does
not mitigate marsh
side flooding
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Comment #24
Conduct structure
inventory

Comment #26
Minimize impact to
wetlands from
beachfill projects
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10 Appendix F Certification

This report was commissioned by the US Army Corps of Engineers, Philadelphia District
This report was compiled in accordance with SAVE International Value Methodology by:

William S. Easley, PE, CVS
SAVE International No. 20040601 ‘}(\9@,\ SN

2200 Arch Street Unit 314 i RN A
Philadelphia, PA 19103 £ B
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Appendix G — Public Access Plan



Engineering Regulation (ER) 1165-2-130, Federal Participation in Shore Protection Projects, requires that
reasonable public access be provided in accordance with the recreational use objectives of the particular
area and public use is “construed to be effectively limited to the within one-quarter mile from available
points of public access to any particular shore.” No two public access points can be further than % mile
apart, and no visitor can be further than % mile from an individual access point. ER 1165-2-130 also
discusses parking requirements and states that parking on free or reasonable terms should be available
within a reasonable walking distance of the beach. Public access and parking available and/or needed to
comply with ER 1165-2-130 in each community of the recommended plan is described below:

Pickering Beach — Current public access at Pickering Beach is limited to a single point at the intersection
of Pickering Beach and South Sandpiper Drive. Two additional public access points will be required at
the northern and southern ends of the project.

Kitts Hummock — Current public access at Kitts Hummock is limited to a single point at the eastern end
of Kitts Hummock Road. There is also an existing easement to allow beach access for vehicles. Two
additional public access points will be required at the northern and southern ends of the project.

Bowers Beach — At Bowers Beach, public access exists at three points (one of which is also used as
vehicular access). One additional public access point will be required at the northern end of the project.

South Bowers Beach — At South Bowers Beach, current public access exists at two points (one of which is

also used as vehicular access). One additional public access point will be required at the northern end of
the project.

Slaughter Beach — Currently, there are 14 public access points at Slaughter Beach (one of which is also

used as vehicular access).

Prime Hook Beach — There is no current public access at Prime Hook Beach. Five public access points

will be required.

Lewes Beach — Current public access at Lewes Beach consists of 23 public access points (one of which
can also be used as vehicular access). No additional public access points are required.

With the exception of Lewes Beach, additional public access is required for the beach restoration sites in
the recommended plan. DNREC is committed to provide the necessary public access and associated
reasonable parking to comply with ER 1165-2-130.
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POTENTIAL PUBLIC ACCESS SHOWN IS MINIMUM REQUIRED TO COMPLY WITH USACE ER 1165-2-130.

AERIAL IMAGERY DATED 08MAY2016.
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NOTES:

1. AERIAL IMAGERY DATED 08MAY2016.

2. POTENTIAL PUBLIC ACCESS SHOWN IS MINIMUM REQUIRED TO COMPLY WITH USACE ER 1165-2-130.
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POTENTIAL PUBLIC ACCESS SHOWN IS MINIMUM REQUIRED TO COMPLY WITH USACE ER 1165-2-130.

AERIAL IMAGERY DATED 08MAY2016.
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ACCESS PLAN - SLAUGHTER BEACH 4 OF 5

SCALE: AS SHOWN
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