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106TH CONGRESS

Ist Session

Report

JHOUSE OF REPRESENTATIVES 106.203

WATER RESOURCES DEVELOPMENT ACT OF 1999

August 5, 1999.--Ordered to be printed

Mr. SHUSTER, from the committee of conference, submitted
the following

CONFERENCE REPORT
[To accompany S. 507]

The committee of conference on the disagreeing votes of the two
Houses on the amendment of the House to the bill (S. 507), to
provide for the conservation and development of water and related
resources, to authorize the Secretary of the Army to construct
various projects for improvements to rivers and harbors of the
United States, and for other purposes, having met, after full and
free conference, have agreed to recommend and do recommend to their
respective Houses as follows:

That the Senate recede from its disagreement to the amendment
of the House to the text of the bill and agree to the same with an
amendment as follows:

In lieu of the matter proposed to be inserted by the House
amendment, insert the following:

SECTION 1. SHORT TITLE,; TABLE OF CONTENTS.

(a) SHORT TITLE.--This Act may be cited as the "Water Resources
Development Act of 1999".

(b) TABLE OF CONTENTS.--The table of contents of this Act is as
Sfollows: -

TITLE I--WATER RESOURCES PROJECTS

——= Sec. 101. Project authorizations.
Sec. 102. Small flood control projects.




(o) (b}

BEACH AND PIERCES POINT, NEW JERSEY.--The project for shore
protection and ecosystem restoration, Delaware Bay coastline,
Delaware and New Jersey: Reeds Beach and Pierces Point, New

Jersey, at a total cost of $4,057,000, with an estimated Federal

cost of $2,637,000 and an estimated non-Federal cost of $1,420,
000.

(7) LITTLE TALBOT ISLAND, DUVAL COUNTY, FLORIDA.--The
project for hurricane and storm damage prevention and shore
protection, Little Talbot Island, Duval County, Florida, at a
total cost of $5,915,000, with an estimated Federal cost of $3,
839,000 and an estimated non-Federal cost of $2,076,000.

(8) PONCE DE LEON INLET, FLORIDA.--The project for
navigation and related purposes, Ponce de Leon Inlet, Volusia
County, Florida, at a total cost of $5,454,000, with an estimated
Federal cost of 32,988,000 and an estimated non-Federal cost of
$2,466,000.

(9) SAVANNAH HARBOR EXPANSION, GEORGIA.--

(A) IN GENERAL.--Subject to subparagraph (B), the project
Jor navigation, Savannah Harbor expansion, Georgia, including
implementation of the mitigation plan, with such modifications
as the Secretary considers appropriate, at a total cost of
$230,174,000 (of which amount a portion is authorized for
implementation of the mitigation plan), with an estimated
Federal cost of $145,160,000 and an estimated non-Federal cost
of $85,014,000.

(B) CONDITIONS.-~-The project authorized by subparagraph
(A) may be carried out only after--

(i) the Secretary, in consultation with affected
Federal, State of Georgia, State of South Carolina,
regional, and local entities, reviews and approves an
environmental impact statement for the project that
includes--

(1) an analysis of the impacts of project depth
alternatives ranging from 42 feet through 48 feet; and

(II) a selected plan for navigation and an associated
mitigation plan as required under section 906(a) of the
Water Resources Development Act of 1986 (33 U.S.C.
2283(a)); and

(ii) the Secretary of the Interior, the Secretary of
Commerce, the Administrator of the Environmental Protection
Agency, and the Secretary approve the selected plan and
determine that the associated mitigation plan adequately
addresses the potential environmental impacts of the
project.

(C) MITIGATION REQUIREMENTS.--The mitigation plan shall
be implemented before or concurrently with construction of the



DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON, D.C. 20314-1000

REPLY TO
ATTENTION OF:

CECW-PE (10-1-7a) 29 SEP 1989

SUBJECT: Ponce de Leon Inlet, Florida

THE SECRETARY OF THE ARMY

1. T submit for transmission to Congress my report on the navigation study for Ponce de Leon
Inlet in Volusia County, Florida. It is accompanied by the report of the district and division
engineers. These reports are in final response to a resolution by the Committee on Public Works
and Transportation of the United States House of Representatives dated 21 May 1991. The
resolution requested the U.S. Army Corps of Engineers review the existing Federal project for
Ponce de Leon Inlet to determine if modifications are advisable in the interest of navigation and

other purposes.

2. Section 101 (b) (8) of the Water Resources Development Act of 1999 (WRDA 1999), Public
Law 106-53, authorized construction of the Ponce de Leon Inlet in Volusia County, Florida
project for navigation subject to completion of a favorable final report of the Chief of Engineers
on or before December 31, 1999. This report constitutes the final report of the Corps of
Engineers in response to this legislation.

3. The reporting officers recommend modifying the Ponce de Leon Inlet navigation project by
constructing a 1,000-foot-long seaward extension of the exiting south jetty, with scour apron, and
placing aids to navigation at the inlet. The Federal Government would share the cost of
maintaining this feature of the modified project with the non-Federal project sponsor. The
1,000-foot long extension of the south jetty would extend seaward, parallel to the existing north
jetty, and have a crest elevation of +7 feet, referenced to mean low water (MLW). The jetty
extension would be constructed of stone and be 15-feet wide at its crest. A 30-foot-wide by
4-foot-thick scour apron would extend the length of the jetty extension to protect against scour
damage within the inlet throat. Both the jetty and scour apron would be founded on 2-foot-thick
stone bedding. The foundation of the jetty extension would be at elevation —10 feet MLW. The
jetty extension would be sand tight up to elevation -3 feet MLW and permeable from -3 feet
MLW to +7 feet MLW. The total footprint at the base of the south jetty extension would be 105
feet wide. The construction would require excavating approximately 25,000 cubic yards of
material. All excavated material is expected to be beach quality sand, and would be placed on
the south side of the south jetty. The proposed length and orientation of the jetty extension are
based on the results of physical and numerical model studies of hydraulic, wave, current, and
bathymetric interactions in the Ponce de Leon Inlet. Based on these studies, construction of the
south jetty extension is expected to induce the deep-water channel to migrate toward the center
of the inlet. Additionally, the jetty extension is expected to significantly reduce sediment
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transport and deposition in the inlet and in the adjacent reach of the Atlantic Intracoastal
Waterway. There is no identified requirement for compensatory mitigation for the proposed
project modification.

4. Based on October 1998 prices, the estimated first cost is $5,454,000 of which
$2,985,000,would be the Federal share while $2,469,000 would be the non-Federal share.
Average annual benefits and costs based on a discount rate of 6.875 percent and a 50-year period
of economic evaluation are estimated at $567,000 and $426,000 respectively. The average
annual net benefit is $141,000, and the benefit-to-cost ratio is 1.3 to 1.

5. I concur in the findings, conclusions, and recommendation of the reporting officers. The plan
developed is technically sound, economically justified, and environmentally and socially
acceptable. The plan conforms to essential elements of the U.S. Water Resources Council’s
Economic and Environmental Principles and Guidelines for Water and Related Land Resources
Implementation Studies and complies with other administration and legislative policies and
guidelines. Also, the views of interested parties, including Federal, State, and local agencies,
have been considered.

6. Accordingly, I recommend that modifications to Ponce de Leon Inlet, Volusia County,
Florida, be implemented generally in accordance with the reporting officers’ recommended plan,
and with such modifications as in the discretion of the Chief of Engineers may be advisable.
This recommendation is subject to non-Federal interests agreeing to comply with applicable
Federal laws and polices, including the following requirements:

a. Enter into an agreement which provides, prior to construction, 25 percent of design costs;

b. Provide, during construction, any additional funds needed to cover the non-Federal share
of design costs; :

c. Provide, during construction, 50 percent of total project costs allocated to recreational
navigation as further specified below:

(1) Provide all lands, easements, and rights-of-way, including suitable borrow and
dredged or excavated material disposal areas, and perform or assure the performance of all
relocations determined by the Government to be necessary for the construction, operation, and
maintenance of the recreational navigation features of the project;

(2) Provide or pay to the Government the cost of providing all retaining dikes,
wasteweirs, bulkheads, and embankments, including all monitoring features and stilling basins,
that may be required at any dredged or excavated material disposal areas required for the
construction, operation, and maintenance of the recreational navigation features of the project;

and
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(3) Provide, during construction, any additional costs as necessary to make its total
contribution equal to 50 percent of total project costs allocated to recreational navigation;

d. For project costs allocated to commercial navigation, provide, during the period of
construction, a cash contribution equal to 10 percent of the total cost of construction of the
general navigation features attributable to channel depths not in excess of 20 feet;

e. Pay with interest, over a period not to exceed 30 years following completion of the period
of construction of the project, up to an additional 10 percent of the total cost of construction of
general navigation features. The value of lands, easements, rights-of-way, and relocations
provided by the non-Federal sponsor for the general navigation features, described below, may
be credited toward this required payment. If the amount of credit exceeds 10 percent of the total
cost of construction of the general navigation features, the non-Federal sponsor shall not be
required to make any contribution under this paragraph, nor shall it be entitled to any refund for
the value of lands, easements, rights-of-way, and relocations in excess of 10 percent of the total
cost of construction of the general navigation features;

f. Provide to the Government 100 percent of the cost to operate, maintain, replace, repair,
and rehabilitate (OMRR&R) all features of the project allocated to recreational navigation. The
OMRR&R costs for the 1,000-foot south jetty extension are allocated to commercial navigation
(15 percent) and recreational navigation (85 percent) purposes. The non-Federal sponsor will
pay its proportional share of OMRR&R costs at the time of each maintenance event.
Accordingly the non-Federal sponsor’s share of OMRR&R costs for the 1,000-foot south jetty
extension, is currently estimated to be 85 percent and the Federal Government’s share, is

estimated to be 15 percent;

g. Provide all lands, easements, and rights-of-way, and perform or ensure the performance of
all relocations determined by the Federal Government to be necessary for the construction,
operation, maintenance, repair, replacement, and rehabilitation of the commercial navigation
features of the project (including all lands, easements, and rights-of-way, and relocations
necessary for dredged material disposal facilities);

h. Accomplish all removals determined necessary by the Federal Government other than
those removals specifically assigned to the Federal Government;

i. Grant the Federal Government a right to enter, at reasonable times and in a reasonable
manner, upon property that the non-Federal sponsor owns or controls for access to the general
navigation features for the purpose of inspection, and, if necessary, for the purpose of operating,
maintaining, repairing, replacing, and rehabilitating the project;
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j. Hold and save the United States free from all damages arising from the construction,
operation, maintenance, repair, replacement, and rehabilitation of the project, any betterments,
and the local service facilities, except for damages due to the fault or negligence of the United
States or its contractors;

k. Keep, and maintain books, records, documents, and other evidence pertaining to costs and
expenses incurred pursuant to the project, for a minimum of 3 years after completion of the
accounting for which such books, records, documents, and other evidence is required, to the
extent and in such detail as will properly reflect total cost of construction of project, and in
accordance with the standards for financial management systems set forth in the Uniform
Administrative Requirements for Grants and Cooperative Agreements to State and local
governments at 32 CFR, Section 33.20;

1. Perform, or cause to be performed, any investigations for hazardous substances as are
determined necessary to identify the existence and extent of any hazardous substances regulated
under the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), 42 U.S.C. 9601-9675, that may exist in, on, or under lands, easements, or rights-of-
way that the Federal Government determines to be necessary for the construction, operation,
maintenance, repair, replacement, or rehabilitation of the project. However, for lands that the
Government determines to be subject to the navigation servitude, only the Government shall
perform such investigation unless the Federal Government provides the non-Federal sponsor
with prior specific written direction, in which case the non-Federal sponsor shall perform such
investigations in accordance with such written direction;

m. Assume complete financial responsibility, as between the Federal Government and the
non-Federal sponsor, for all necessary cleanup and response costs of any CERCLA regulated
materials located in, on, or under lands, easements, or rights-of-way that the Federal Government
determines to be necessary for the construction, operation, maintenance, repair, replacement, and
rehabilitation of the project;

n. To the maximum extent practicable, perform its obligations in a manner that will not
cause liability to arise under CERCLA;

o. Comply with the applicable provisions of the Uniform Relocation Assistance and Real
Property Acquisition Policies Act of 1970, Public Law 91-646, as amended by Title IV of the
Surface Transportation and Uniform Relocation Assistance Act of 1987, and the Uniform
Regulations contained in 49 CFR Part 24, in acquiring lands, easements, and rights-of-way,
required for construction, operation, maintenance, repair, replacement, and rehabilitation of the
project, and inform all affected persons of applicable benefits, policies, and procedures in
connection with said act;
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p. Comply with all applicable Federal and State laws and regulations, including, but not
limited to, Section 601 of the Civil Rights Act of 1964, Public Law 88-352 (42 U.S.C. 2000d),
and Department of Defense Directive 5500.11 issued pursuant thereto, as well as Army
Regulation 600-7, entitled “Nondiscrimination on the Basis of Handicap in Programs and
Activities Assisted or Conducted by the Department of the Army;”

q. Provide a cash contribution equal to the non-Federal cost share of the project’s total
historic preservation mitigation and data recovery costs attributable to commercial navigation
and recreational navigation that are in excess of 1 percent of the total amount authorized to be
appropriated for commercial navigation and recreational navigation; and

r. Do not use Federal funds to meet the non-Federal sponsor’s share of total project costs
unless the Federal granting agency verifies in writing that the expenditure of such funds is
authorized.

Chief of Engineers



PONCE DELEON INLET, FLORIDA
VOLUSIA COUNTY
NAVIGATION STUDY

ADDENDUM

1. In keeping with the policy compliance assessment (attached) dated 13 May
1999, the information in the following paragraphs supercedes that in the main body
of the feasibility report for Ponce Deleon Inlet, dated January 1999.

2. Future Operations and Maintenance Costs. Future operations and
maintenance costs for the 1,000-foot south jetty extension will be cost shared with
the non-Federal sponsor paying its proportional share of these costs at the time of
each maintenance event. The non-Federai sponsor’'s share of future operations and
maintenance costs for the 1,000-foot south jetty extension is 85%; the Federal
government’s share is 15%. A letter from the non-Federal sponsor stating their
understanding of the operations and maintenance cost sharing follows. The revised
items of local cooperation are the following:

a. Enter into an agreement which provides, prior to construction, 25 percent of
design costs;

b. Provide, during construction, any additional funds needed to cover the
non-Federal share of design costs;

¢. Provide, during construction, 50 percent of total project costs allocated to
recreational navigation as further specified below:

(1) Provide all lands, easements, and rights-of-way, including suitable borrow
and dredged or excavated material disposal areas, and perform or assure the
performance of all relocations determined by the Government to be necessary for
the construction, operation, and maintenance of the project;

(2) Provide or pay to the Government the cost of providing all retaining dikes,
wasteweirs, bulkheads, and embankments, including all monitoring features and
stilling basins, that may be required at any dredged or excavated material disposal
areas required for the construction, operation, and maintenance of the project; and

(3) Provide, during construction, any additional costs as necessary to make
its total contribution equal to 50 percent of total project costs aliocated to
recreational navigation.

d. For project costs allocated to commercial navigation, provide, during the
period of construction, a cash contribution equal to 10 percent of the total cost of
construction of the general navigation features attributable to dredging to a depth not
in excess of 20 feet;
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e. Pay with interest, over a period not to exceed 30 years following
completion of the period of construction of the project, up to an additional 10
percent of the total cost of construction of general navigation features. The value
of lands, easements, rights-of-way, and relocations provided by the non-Federal
sponsor for the general navigation features, described below, may be credited
toward this required payment. If the amount of credit exceeds 10 percent of the
total cost of construction of the general navigation features, the non-Federal
sponsor shall not be required to make any contribution under this paragraph, nor
shall it be entitled to any refund for the value of lands, easements, rights-of-way, . . .
and relocations in excess of 10 percent of the total-cost of construction of the
general navigation features; ‘

f. Provide all lands, easements, and rights-of-way, and perform or ensure the
performance of ali relocations determined by the Federal Government to be
necessary for the construction, operation, maintenance, repair, replacement, and
rehabilitation of the project (including all lands, easements, and rights-of-way,
and relocations necessary for dredged material disposal facilities).

g. Assume responsibility for operating, maintaining, replacing, repairing, and
rehabilitating (OMRR&R) all features of the project allocated to recreational
navigation, including mitigation features without cost to the Government, in a
manner compatible with the project’s authorized purpose and in accordance with
applicable Federal and State laws and specific directions prescribed by the
‘Government in the OMRR&R manual and any subsequent amendments thereto.

h. Accomplish all removals determined necessary by the Federal
Government other than those removals specifically assigned to the Federal
Government;

i. Grant the Federai Government a right to enter, at reasonable times and in
a reasonable manner, upon property that the non-Federal sponsor owns or
controls for access to the general navigation features for the purpose of
inspection, and, if necessary, for the purpose of operating, maintaining, repairing,
replacing, and rehabilitating the general navigation features;

. j. Hold and save the United States free from all damages arising from the

~ construction, operation, maintenance, repair, replacement, and rehabilitation of
the project, any betterments, and the local service facilities, except for damages

due to the fault or negligence of the United States or its contractors; :

k. Keep, and maintain books, records, documents, and other evidence
pertaining to costs and expenses incurred pursuant to the project, for a minimum
of 3 years after completion of the accounting for which such books, records,
documents, and other evidence is required, to the extent and in such detail as
will properly reflect total cost of construction of the general navigation features,

Addendum-2



and in accordance with the standards for financial management systems set forth
in the Uniform Administrative Requirements for Grants and Cooperative
Agreements to State and local governments at 32 CFR, Section 33.20;

I. Perform, or cause to be performed, any investigations for hazardous
substances as are determined necessary to identify the existence and extent of
any hazardous substances regulated under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), 42 U.S.C. 9601-9675,
that may exist in, on, or under lands, easements, or rights-of-way that the

Federal Government determines.to be necessary.for. the construction, operation, ... .. ..

maintenance, repair, replacement, or rehabilitation of the general navigation
features. However, for lands that the Government determines to be subject to
the navigation servitude, only the Government shall perform such investigation
unless the Federal Government provides the non-Federal sponsor with prior
specific written direction, in which case the non-Federal sponsor shall perform
such investigations in accordance with such written direction;

m. Assume complete financial responsibility, as between the Federal
Government and the non-Federal sponsor, for all necessary cleanup and
response costs of any CERCLA regulated materials located in, on, or under
lands, easements, or rights-of-way that the Federal Government determines to
be necessary for the construction, operation, maintenance, repair, replacement
and rehabilitation of the general navigation features;

- n. To the maximum extent practicable, perform its obligations in a manner
that will not cause liability to arise under CERCLA;

o. Comply with the applicable provisions of the Uniform Relocation
Assistance and Real Property Acquisition Policies Act of 1970, Public Law
91-646, as amended by Title IV of the Surface Transportation and Uniform
Relocation Assistance Act of 1987, and the Uniform Regulations contained in 49
CFR Part 24, in acquiring lands, easements, and rights-of-way, required for
construction, operation, maintenance, repair, replacement, and rehabilitation of
the general navigation features, and inform all affected persons of applicable
benefits, policies, and procedures in connection with said act;

p. Comply with ail applicable Federal and State laws and regulations,
including, but not limited to, Section 601 of the Civil Rights Act of 1964, Public
Law 88-352 (42 U.S.C. 2000d), and Department of Defense Directive 5500.11
issued pursuant thereto, as well as Army Regulation 600-7, entitled
“Nondiscrimination on the Basis of Handicap in Programs and Activities Assisted
or Conducted by the Department of the Army;”

g. Provide a cash contribution equal to the non-Federal cost share of the

project’s total historic preservation mitigation and data recovery costs attributable
to commercial navigation; and recreational navigation that are in excess of 1
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percent of the total amount authorized to be appropriated for commercial
navigation and recreational navigation.

r. Do not use Federal funds to meet the non-Federal sponsor’s share of total
project costs unless the Federal granting agency verifies in writing that the
expenditure of such funds is expressly authorized by statute.

3. Environmental Compliance. A hazardous, toxic, and radioactive waste
(HTRW) preliminary assessment was conducted for the vicinity of the Federal
navigation project at Ponce DelLeon Inlet. The preliminary assessment indicated
no evidence of HTRW on the project lands. The proposed project sites are
mostly underwater, adjacent to popular beaches. The preliminary assessment
also indicated that no contamination exists in the vicinity of Ponce DelLeon Inlet,
with the exception of a leaking underground storage tank (UST) approximately
one-quarter of a mile north of the project area. UST's are to be upgraded by
1999, with associated contamination remediated. The leaking UST does not
appear to be impacting the proposed project area.

During construction, HTRW awareness should be practiced. If contaminants are
found during project construction they must be remediated. Contaminants not

. detected during the preliminary assessment may be disturbed or released by
increasing water levels, or by removing unnatural structures or landscape
features. Experience has shown that residual HTRW levels are difficult to detect
during flooding because of dispersion and biological activity.

A map showing results of the HTRW review follows.

4. In 1998 the Corps of Engineers and the State of Florida Department of
Environmental Protection entered into a Standard Operating Procedure (SOP)
related to Corps coastal activities (copy attached). In item 3 of the SOP,
pertaining to water quality conditions, the Corps agrees to incorporate
appropriate resource protection measures into plans and specifications. This is
in accordance with the Federal Coastal Zone Management Act and to comply
with the State’s Coastal Zone Management Plan. Water Quality Certification is
therefore issued during plans and specifications phase and not during feasibility
phase. By letter dated November 25, 1998 (found in the Environmental
Assessment Appendix C-Correspondence) the State has determined that the
project is consistent with the Florida Coastal Management Program at this stage.
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STANDARD OPERATING PROCEDURE
RELATED TO
CORPS COASTAL ACTIVITIES
- BETWEEN THE UNITED STATES ARMY CORPS OF ENGINEERS AND
THE STATE OF FLORIDA DEPARTMENT OF ENVIRONMENTAL PROTECTION

This Standard Operating Procedure (SOP) is entered into’ this ____ day of
1998, by and between the U.S. Army Corps of Engineers, Jacksonville
District and Mobile District (hereinafter the “Corps™), and the State of Florida Department
of Environmental Protection (hereinafter the “Department”).

WITNESSETH:

Whereas, the Corps is engaged in the execution of its mission in Florida which
includes but is not limited to flood control, navigation, hurricane and shore protection,
ecosystem restoration, recreation and fish and wildlife enhancement and is required: (1) to
obtain water quality certification from the State of Florida pursuant to 33 USC 1341; (2)
to be consistent to the maximum extent peacticable with the Florida Coastal Zone
Management Plan under 16 USC 1456; and (3) to obtain state permits to the extent that
sovereign immunity has been waived under 33 U.S.C. 1323 and 1344(t); and

Whereas, the Dzpartment is responsible for development and maintenance of
comprehensive long-term management plan for the restoration of the state’s critically
eroding beaches in accordance with Section 161.161, Florida Statutes (F.S.); and the
Department is responsible for issuance of an environmental resource or joint coastal
permit under Chapter 161 and Part 1V of Chapter 373, F.S., which issuance of (unless
otherwise stated) constitutes certification of compliance with state water quality standards
pursuant to Section 401 of the Clean Water Act, 33 U.S.C. 134} ; and where applicable
constitutes a finding of consistency with Florida’s Coastal Zone Management Program, as
required by section 307 of the Coastal Management Act, 16 U.S.C. Section 1456, 15
C.E.R. Part 930, and Section 380.23 of the Florida Statutes; and

Whereas, the Department and the Corps have established a special working
relationship in the management, protection and restoration of the state’s environmental
resources in previous memorandums of understanding; and

Whereas, neither party by entering into this SOP waives any of its rights,

arguments or positions regarding their respective authorities but enter into this agreement
to promote the interests of both parties.
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Now, therefore the parties do hereby agree as follows:

. The parties within their respective authorities and funding shall ensure that beach
compatible dredged material is disposed on Florida’s beaches to the extent economiically
feasible consistent with Florida’s beach management plan adopted pursuant to Chapter
161, FS. and other beneficial uses criteria as may be specified by the Department and
applcable federal standards. To further the parties goals for sediment management, the
Corpe shall provide the Department with existing geotechnical information characterizing
the sedinents 10 be dredged and alternative disposal options with projected costs to allow
the Department to participate in funding altemative disposal options over the least costly
method

2. Coadstions for the protection of federally-listed threatened or ends gered species shall
be consistent with requirements of the U.S. Fish and Wildlife Service and the National
Manne Fishenes Service. The Corps agrees to consult and coordinate with the Florida
Bureau of Protected Species to incorporate appropriate protective measures into plans and
spocifications L0 assure adequate protection of species of state concemn.

3. Water quality conditions shali be developed 1o assure that state snd federal
requirements are met and allow the maximum flexibility in project execution. In addition,
in accordance with the Federal Coastal Zone Management Act, the Corps agrees to
incorporate appropriate resource protection measures into plans and specifications to
mmmeaimoﬂhoumouminordqtommpiy,wﬂwmﬁmummcm
practicable, with the State’s Coastal Zone Management Plan,

4. The water quality certification that is issued to the Corps through the state's permitting
process will contain the following general conditions; which shall be eaforceable to the
extent sovereign immunity has been waived under 33 U.S.C. 1323 and 1344(2):

General Condition (a) All activities approved shall be implemented as set forth in
- the drawings incorporated by reference and in compliance with the conditions and .
requirements of this document. The Corps shall notify the Department in writing of any
anticipated significant deviation from this authorization prior to implementation so that the
Department can determine whether a modification is- required. I the Department
determines that a deviation is significant, then the Corps or the local sponsor, as
appropriate, shall apply for and obtain the modification prior to its implementation.

General Condition (b) If, for any reason, the Corps does not comply with any
condition "or limitation specified herein, the Corps shall immediately provide the
Department with a written report containing the following information: a description of
and cause of noncompliance; and the period of noncompliance, including dates and times; .
or, if not corrected, the anticipated time the noncompliance is expected to continue, and
steps being taken to reduce, eliminate, and prevent recurrence of the noncompliance.
Compliance with the provisions of this condition shall not preclude the Department from
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taking any enforcement action allowed under state law 1o the extent that federal sovereign
© immunity has boen waived under 33 U.S.C. 1323 and 1344(t).

General Condition (c) The Corps shall obtain any applicable licenses or permits
which may be required by federal, state,.local or special district laws and reguiations.
Nothing hercin comstitutes a waiver or approval of other Department permits or
authorizations that mey be required for other aspects of the total project. Projects shalf not
proceed untl amy other required permits or authorizations have been issued by the
responsible agency .‘ '

General Condatios (d) Nothing herein conveys title to land or water, constitutes
State recognition or ackmowledgment of title, or constitutes authority for the use of
sovereign land of Florida seaward of the mean high-water line, or, if established, the
erosionoootrolhc,ndeuhsemprovided,mdthcnccasaryﬁﬁe, lease, easement, or
_ other form of coasent muthorizing the proposed use has been obtained from the State.

- General Condition (¢) Any delineation of the extent of a wetland or other surface
wnambciuadupmdtheappﬁaﬁmindudingpianscroghermpporﬁng
documentation, shall not be considered specifically approved unless a specific condition of
this authorization or a formal determination under section 373.421(2), F.S., provides
otherwise.

General Condition (f) Nothing herein coaveys ic the Corps or creates in the Corps
any property right, or any interest in real property, nor does it authorize any entrance uporf
or activities on property which is not owned or controlied by the Corps or local sponsor,
or convey any vested rights or any exclusive privileges.

General Condition (g) This document of a copy thereof, complete with alf
conditions, attachments, modifications, and time extensions shail be kept at the work site
on thie authorized activity. The Corps shall require the contractor to review this document
prior to commencement of the authorized activity.

General Condition (h)  The Corps specifically agrees to allow Department
personnel with proper identification, at reasonable times and in compliance with Corps
specified safety standards access to the premises where the authorized activity is located
or conducted for the purpose of ascertaining compliance with the terms of this document
and with the rules of the Department and to have access to and copy any records that must
‘be kept; to inspect the facility, equipment, practices, or operations regulated or required;
and to sample or monitor any substances or parameters at any location reasonably
- necessary to assure compliance. Reasonable time may depend on the nature of the
concemn being investigated.

General Condition (i) At least forty-eight (48) hours prior to the commencement
of authorized activity, the Corps shall submit to the Department a written notice of
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commencement of activitics indscating the anticipatcd start date and the anticipated
complction date.

Gencral Condition (j) If histosic or archaeological artifacts are discovered at any
time on the project site, the Corps shall mmediately notify the State Historic Preservation
Officer; and if a significant deviatsom s mecessary, shail also notify the Department.

General Condition (k) Withia a reasonable time afier completion of project -
construction or a periodic maintenamce dredging event, the Corps shall submit to the
Department a written statement of completion  This statement shall notify the Department
that the work has been completed as msthorized and shall include s description of the
actual work completed. The Department shall be provided, if requested, a copy of an
as-built drawings required of the contractor or survey performed by the Corps. ’

5. This SOP is not intended to akter or affect any other existing agreements between the
parties. The procedures in this SOP are intended to describe the application of applicable

“statutes and rules by the Department and the method of compliance by the Corps for water

quality certification and coastal zone coamstency through the environmental resource and
joint coastal permitting processes related to coastal activities This SOP does not preclude
the parties from utilizing other permutling processes in keu of this process.

6..The Corps is granted s waiver from the imposition of application processing fees for
any environmental resource or joint coastal permit related to coastal activities, when the
Corps is to be the applicant or is acting as agent for the local sponsor or military entity. ©

7. Any party to this Agreement may terminate, with or without cause, its participation
hereunder by giving 30 days written notice. In the event of termination by the
Department, the Corps waives any right to an administrative hearing under sections
120.569 or 120.57 of the Florida Statutes.

8. All notices or other information required to be directed to the Department shall be

addressed to:
: Bureau of Beaches and Coastal Systems

Division of Water Facilities

Department of Environmental Protection

3900 Commonwealth Blvd., Mail Station 310

Tallahassee, FL 32399-3000

9. All notices or other informationrequired to B& directed to the Army Corps of
Engineers shall be addressed to:

U.S. Army Corps of Engineers U.S. Army Corps of Engincers
Jacksonville District OR Mobile District
400 West Bay St., 9" Flr. 109 St. Joseph St.

- Jacksonville, FL 32232-0019 Mobile, AL 36602
: Addendum-9




This SOP is effective upon the date it is last signed by the parties hereto as
indicated below.

The Department of the Anmy 7+ Florida Department of Environmental
3 dlle District Protection

Colonel, U.S. y
District Engin
Date: 5 \/ja/f&- (42¥
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Ponce Deleon Port Authority
700 Catahna Drive, Suite 126 « Daytona Beach, Florida 32114
Telephone' (904) 2488072 « Fax: (904) 248-8075

M. Richard . Bonner, P.E. Junc 1, 1999
Deputy District Engineer for Project Management

Department of the Army

Jacksonville District Corps of Engineers

Programs and Project Management Division

Project Management Branch

P.0. Box 4970

lacksonville, Florida 32232-0019

Dear Mr. Bonner,

Please accept this letter verifying the financial capability and commitment of the Ponice de Leon
Port Authority as the “Local Sponsor” for the USACE Channel Works at Ponce de Leon Inlet.

The final feasibility study for Ponce de Leon Inlet calls for a 1,000-foot eastward extension of the
south jetty. The initial cost for this new channel works feature is approximately $ 5,500,000 with
the project sponsor’s share of these costs estimated to be $ 2,500,000.

Additionally, the project sponsor’s share of all future maintenance of this feature will be 85% of all
future maintenance cost for this feature. These funds are to be forwarded to the USACE prior to

the maintenance contract advertisement.

With understanding of the above, please accept this letter as verification that the Ponce de Leon
Port Authority supports the USACE recommended plan, has the project construction and
maintenance cost-share funds available, and will continue to be the “Local Sponsor” for this

project.

We sincerely appreciate your continued efforts on behalf of the stabilization of Ponce de Leon
Inlet. Please call for any further information or assistance you may need.

Sincerely,

,,:/" )77—'({/ : P g

Ms. Jamie Seaman, Director

"+ Ponce de Leon Port Authority

cc: Mr. Tim Murphy, U.S.-COE Jacksonville District Project Manager
Ponce de Leon Inlet
Mr. Joe Nolin, Speciai Projects
Ponce de Leon Port Authority
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' DEPARTMENT OF THE ARMY

U.S. Army Corps of Engineers
WASHINGTON, D.C. 20314-1000

REPLY TC ’
* ~ATTENTION OF: ' S: 13 June 1999
CECW-AR (1110-2-1150a) 19 May 1999

MEMORANDUM FOR Commander, South Atlantic Division, ATTN: Chief of Planning

" SUBJECT: Ponce de Leon Inlet, Florida, Volusia County, Florida, Final Feasibility Report and
Environmental Assessment (January 1999)--HQUSACE Policy Compliance Assessment

1. The HQUSACE policy compliance assessment of subject report is complete. The enclosed
comments identify concerns that need to be addressed by the reporting officers before the
feasibility report can be considered by decisionmakers.

2. A feasibility resolution conference was held on 3 March 1998. Except as noted in the
enclosed HQUSACE policy compliance assessment, the final report adequately responds to
review concerns stated in the 12 March 1998, project guidance memorandum (PGM), and
subsequent CECW-AR memoranda dated 4 September 1998, and 27 November 1998. The
HQUSACE policy compliance assessment notes where revised pages, or report addenda, will be
required to complete report documentation.

3. Based on information obtained in response to this assessment and any additional information
provided as a result of review of subject report by other agencies, groups, and individuals, the
HQUSACE review manager will document the results of the report review. The documentation
of review findings will be used during the subsequent Washington level decisionmaking process.
If you believe that a conference to discuss the review comments would be beneficial, the time
and location for the conference should be arranged with the HQUSACE review manager. At the
conclusion of the review conference, the HQUSACE review team will be available to brief you
and the district engineer, if desired. '

4. In order to meet Civil Works Directorate goals for timely processing of feasibility reports, .
your written responses to comments should reach CECW-AR by 13 June 1999. The mailing :

address is as follows:

Policy Division

Policy Review Branch, CECW-AR
7701 Telegraph Road

Alexandria, VA 22315-3861




CECW-AR — ,
SUBJECT: -Ponce de Leon Inlet, Florida, Volusia County, Florida, Final Feasxbxhty Report and
Environmental Assessment (January 1999)-HQUSACE Policy Compliance Assessment

5. Questions on the review comments and the Washington level review process can be dlscussed
with Jay Warren, the HQUSACE review manager, 703-428-6465.

FOR THE COMMANDER:
) S
/KZUL @ “f / U“L/" CL'Z/
Encl ',.DAVID B. WO
as / Chief, Policy Dwrslon
l/ Directorate of Civil Works
CF (w/encl):

DIVENGR, South Atlantic
DISTENGR, Jacksonville
SACW, ATTN: Deputy Assistant Secretary for Pianmno Policy and
Legislation
SACW, ATTN: Deputy Assistant Secretary for Management and Budget
Chief
CECW-P
CECW-E
CECW-B
CECW-0
Director, CERE, ATTN: Sue Fugitt, CERE-AM
Chief Counsel, CECC
CECW-ZB
CECW-PE
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CECW-AR-M (1110-2-1150a) 13 May-1999

% HQUSACE POLICY COMPLIANCE ASSESSMENT
PONCE DE LEON INLET, FLORIDA
FEASIBILITY REPORT AND ENVIRONMENTAL ASSESSMENT
(JANUARY 1999)

1. GENERAL. With exception of the following remaining concerns, all prior review
comiments have satisfactorily addressed by revisions made to the report. The following
review comments focus on unresolved policy-related issues raised in the PGM and
review of the final report.

2. Comment 14. d. Lump-Sum Payment Recommendation for Future Q&M Costs.
The policy compliance review team is concerned that the proposal to accept a lump-sum
payment for the non-Federal sponsor’s share of future O&M may not be in the best
interest of the Federal Government. The original project anticipated the non-Federal
sponsor paying 30.2 percent of the O&M cost of the project. An arrangement was made
where the sponsor made a lump-sum payment of $1,379,000 to cover its share of future
O&M expenditures. However, the cost of project O&M was severely underestimated.
Since construction of the Federal project in 1972, maintenance costs for the channel and
jetties have averaged about $1,000,000 per year. Given the history of predicted versus
actual O&M expenditures at Ponce de Leon Inlet, we believe it appropriate that
non-Federal sponsor’s share of O&M costs be paid at each maintenance event.

ACTION TAKEN. Paragraph 246, page 124, has been revised. Maintenance costs for
the project to date include costs for the north jetty and for the entrance, north and south
channels. The cost in question is for O&M of the extension of the south jetty only and is
based on actual expenditures for the existing south jetty and for the north jetty. Because
of this and because of the history of the construction of the project, the projected cost for
O&M of the south jetty extension is more certain. An amount equal to the present worth
of the non-Federal sponsor’s share of the future O&M costs for the south jetty extension
will be placed in an interest-bearing escrow account. These funds will be used toward
O&M costs for the south jetty extension as they are incurred. This amount is $190,000,
calculated at an interest rate of 6 7/8%.

POLICY COMPLIANCE REVIEW TEAM ANALYSIS. The review concern is not
resolved. The social discount rate used to determine the present value of the estimate of
future O&M costs is appropriate for use in the NED evaluation of alternatives. However,
this discount rate is not appropriate for uses that relate to project financing. The value of
future payments that must be cost shared will be determined by uriknown future inflation.
Consequently, the actual present value of those future expenditures may be more or less
than that estimated based on the use of the current social discount rate. More .-
importantly, estimates of future O&M costs associated with features of the Ponce de
Leon Inlet pro;ect are hlghly speculative. The project proposal assumes that ex:tendmg
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SUBJECT: Ponce DeLeon Inlet, Florida, Volusia County, Florida, Final meblhty Report-HQUSACE

Policy Compliance Assessment

the south jetty will induce the deep-water channel to migrate toward the approximate

center of the jettied inlet. However, the report clearly documents a long history-of = -
instability of the inlet despite our past best efforts. According to the report, unexpected
migration of the deep-water channel has undermined portions of the scour apron at the
north jetty. The estimates of costs associated with future scour apron repairs to the south
Jetty may be the best available; however, given the unstable nature of the inlet, these

" estimates are most probably inaccurate. Consequently, acceptance of a one-time payment

to cover the non-Federal sponsor’s share of unknown future O&M costs is not considered
in the best interest of the Government. The non-Federal sponsor should be required to
pay its proportional share of the south jetty O&M costs at the time of each future
maintenance event. The district should provide an addendum or revisions to the items of
local cooperation for inclusion in the final report that reflects this non-Federal sponsor

requirement.

3. ENVIRONMENTAL COMPLIANCE

a. HIRW. The report provides no discussion on any level of HTRW potential (or’
lack of) as required by ER 1165-2-132, paragraph 8g. This ER states that feasibility
report must fully document any HTRW impact or potential. The report needs to conclude
that either 1) there is no known HTRW or that HTRW has been identified. The district
should provide revised pages or a report addendum to address this issue.

b. Missing Documentation. The report is missing documentation of State Water

Quality Certification, Section 401 of the Clean Water Act, as required by ER 1105-2-100,
paragraph 7-64. The report needs to include the necessary documentation. The district
should provide revised pages or a report addendum to address this issue.

%Méé/

JAMES E. WARREN, PE
Policy Compliance Review Manager




DEPARTMENT OF THE ARMY
SOUTH ATLANTIC DIVISION, CORPS OF ENGINEERS
ROOM 9M15, 60 FORSYTH ST, S.W.
ATLANTA, GEORGIA 30303-8801

March 16, 19%¢

NOTICE OF COMPLETION
Feasibility Report
Ponce de Leon Inlet —
Volusia County, Florida

COMPLETION OF STUDY

Notice is hereby given that the Jacksonville District and the South
Atlantic Division, U.sS. Army Corps of Engineers, have completed a
Feasibility Report and Environmental Assessment for navigation
improvements to Ponce de Leon Inlet, Volusia County, Florida. This
report was prepared in response to a resolution of the Committee on
Public Works and Transportation of the United States House of
Representatives dated May 21, 1991,

FINDINGS AND RECOMMENDATIONS

The recommended plan is the construction of a 1,000-foot seaward
extension of the South Jetty at the entrance to Ponce de Lecn Inlet.
A 30-foot scour apron will be constructed along the inside (north
side) of the jetty extension. . .

Based on October 1998 price levels, the estimated first cost of the
recommended project is $5,454,000 of which $2,988,000 would be the
Federal share and $2,466,000 would be the non-Federal share. Based on
an interest rate of § 7/g percent, the average annual benefits and
average annual cost are estimated at $567,000 and $419,000,
respectively. The benefit-cost ratio is i.4,

of individual projects. They do not reflect program and budgeting
priorities inherent in the formulation of a national civil works
construction program nor the perspective of higher review levels
within the Executive Branch. Consequently, the recommendations may be
modified before they are transmitted to the United States Congress as
a proposal for authorization and/or implementation funding.

COORDINATION

The report has been coordinated with concerned local interests and - the
responsible state and Federal agencies. The Final Coordination Act
Report from the U.S. Fish and Wildlife Service is included in the
report. A Finding of No Significant Impact (FONSI) statement was

‘'signed on February 5, 1999 and is included i{n the report.
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The Ponce de Leon Port Authority is the project sponsor and by .letter.
dated January 11 1999 expressed support for the project and their
intent to secure funding for project implementation.

PUBLIC INVOLVEMENT

The draft feasibility report and Envirconmental Assessment were
circulated for public review between September 22 and November 25,
1998 and comments provided during this review are incorporated in the
report.

REVIEW AND AUTHORIZATION PROCESS

Prior to adoption of the proposed project, the study evaluations and
report findings will be reviewed by the Chief of Engineers and the
Assistant Secretary of the Army for Civil Works. A coordinated
review, including the state of Florida and other Federal agencies,
will also be accomplished at that time. The Chief of Engineers will
review the report and forward a recommendation to the Secretary of tne

Army.

If the recommendation of the Chief of Engineers is significantly
different from the recommendation coordinated with the state of
Florida and Federal agencies, interested parties will be afforded an
opportunity to comment further prior to submission of the Chief's
report to the Secretary. The Assistant Secretary of the Army, in
consultation with the Office of Management and Budget, then
establishes the Administration position on whether the proposal should
be recommended to Congress for authorization.

VIEWS OF INTERESTED PARTIES

Interested parties may present written views on the report to

the Chief of Engineers and the Secretary of the Army through the
Directorate of Civil Works. Such communications should be mailed to
the Policy Division, Policy Review Branch, ATTN: CECW-AR, 7701
Telegraph Road, Alexandria, Virginia 22315-3861, in time to reach the
Policy Review Branch within 30 days from the date of this notice.
Copies of information received by mail will be, regarded as public
information unless the correspondent requests otherwise. Such a
request will limit the usefulness of the information because of the
need for full public disclosure of all factors relevant to the

decision on project approval.
FINAL ACTION BY THE CHIEF OF ENGINEERS

The Chief of Engineers will not submit a recommendation to the
Secretary on the report until after the expiration of this notice or
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‘any extension thereof that may be granted, and full consideratjon of
all information submitted in response thereto.

REPORT INFORMATION

Further information concerning the study and report may be obtained
from the District Engineer, Jacksonville. Regquests should be
addressed to the District Engineer, U.S. Army Engineer District
Jacksonville, P.0. Box 4970, Jacksonville, Florida 32232-0019. The
report may be viewed by interested parties at the above office.
Interested parties may purchase copies of the report at the cost of

reproduction ($50.00). Checks or money orders should be made payable

to the Finance and Accounting Officer, U.S. Army Enginecr District,
Jacksonville. Please pass along a copy of this public notice to

anyone who may be interested in the report and who has not ieceived a

copy.

J. Richard Capka
Brigadier General, U.S. nrmy
Division Engineer

> SEm—e——



CESAD-ET-P (CESAJ-PD/) (1105-2-10) 1st End

Mr. Meyer/bjg/404 562-5224
SUBJECT: Ponce de Leon Inlet, Volusia County, Florida

Commander, South Atlantic Division, U.S. Army Corps of Engineers,
Room 9M15, 60 Forsyth Street, S.W., Atlanta, Georgia 30303-8801

FOR CDR, HQUSACE, ATTN: CECW-ZA, WASH DC 20314-1000

I concur in the recommendation of the District Engineer. The cost
apportionment for the proposed project is consistent with the existing
authorized Federal project. The report shows that the majority of the
costs are assigned to recreation as a project purpose and that the
cost savings from this project to our on-going Operations and
Maintenance program for Ponce de Leon Inlet are substantial. The
stabilization of the channel through the improvement to the South
Jetty will protect the investment that has been committed to the
rehabilitation of the Nerth Jetty. It will also reduce a considerable
safety hazard to boaters using the inlet. Therefore, it is clearly in
the best interests of the Federal Government to construct this

project.
ol Gl

J. RICHARD CAPKA
Brigadier General, USA
Commanding
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PONCE DELEON INLET, VOLUSIA COUNTY, FLORIDA
FINAL FEASIBILITY REPORT WITH FINAL ENVIRONMENTAL ASSESSMENT
SYLLABUS

A cooperative study has been conducted in response to a House Public Works
and Transportation Committee resolution, dated May 21, 1991. The resolution requests
review of the Corps reports pertaining to Ponce DelLeon Inlet to determine whether
modifications to the recommendations presented in those reports are advisable. The
reconnaissance report for the feasibility study was approved December 1983. In April
1994 funding was received to continue the feasibility phase of the study process. The
purpose of the study is to determine the Federal interest in navigation improvements for
- the Ponce Deleon Inlet Federal navigation project.

Problems addressed during the study include instability and erosion. These
problems have created the need for frequent maintenance. They have also caused
safety probiems.

Early in the feasibility study navigation features that would satisfy planning
objectives and constraints (measures) were identified. A no action plan was defined.
The measures were combined into plans. The plans, referred to in the plan selection
step of the formulation process as alternatives, were evaluated. The evaluation
involved, in part, a comparison of alternative benefits and costs. Another round of
evaluation took place after it was determined that there was no longer an opportunity
for construction of a fishing park. The proposed fishing park had contributed both
benefits and costs for the alternatives initially evaluated. The second round of
evaluation included a refined no action (without project) alternative, a nonstructural
alternative, and the alternative of construction of a 1,000-foot south jetty extension.

The selected plan would modify the existing Federal navigation project through
construction of a 1,000-foot south jetty extension toward the ocean and parallel to the
north jetty, with scour apron, placement of navigation aids, assumption of maintenance
for the new work 1,000-foot ocean extension of the south jetty, with scour apron, and
channel maintenance in natural deep water. The total initial cost of the selected plan is
$5,454,000, including construction and navigation aids. The currently estimated
Federal share of the initial cost is $2,988,000 and the non-Federal share is $2,466,000.
The currently estimated Federal share of the present worth value of operation,
maintenance, repair, replacement and rehabilitation (OMRR&R) costs for the south jetty
extension is $35,000. The currently estimated non-Federal share of the present worth
value of the OMRR&R costs for the south jetty extension is $190,000.

Recommendations for modifications to the authorized project are the following:
construction of a 1,000-foot south jetty extension toward the ocean and parallel to the
north jetty, with scour apron; assumption of maintenance for the new work 1,000-foot
ocean extension of the south jetty, with scour apron; and maintenance of channels in
natural deep water.
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INTRODUCTION

1. In April 1991 the Ponce DeLeon Inlet Port Authority working through the House
Public Works and Transportation Committee requested the Corps study the feasibility of
improving navigation in Ponce DelLeon Inlet. Local interests believe the existing
navigation project could be improved for operational efficiency and safety of charter,
commercial fishing, as well as recreational boats, by providing a more stable inlet.

Such stabilization could also reduce existing maintenance costs for the current project.
A reconnaissance study and report completed in January 1993 indicated sufficient
justification for investigations to continue in more detail assessing project feasibility.
Funding to initiate the study was received in April 1994. Additional funding enabled
completion of the feasibility study with the results provided in this report.

STUDY AUTHORITY

2. A resolution from the Committee on Public Works and Transportation, United States
House of Representatives, dated May 21, 1991, provides the study authority as follows:

Resolved by the Committee on Public Works and Transportation of the
United States House of Representatives, That the Board of Engineers for
Rivers and Harbors, is requested to review the report of the Chief of
Engineers on Ponce Deleon Inlet, Florida published as House Document
74, Eighty-ninth Congress, First Session, and other pertinent reports, to
determine whether modifications of the recommendations contained
therein are advisable at the present time, in the interest of navigation and
other purposes.

3. Approval of the reconnaissance report in December 1993 and receipt of funds in
April 1994 enabled the continuation of the study process to determine the feasibility of a
Federal navigation improvement for that area.

STUDY PURPOSE AND SCOPE

4. The study involved an evaluation of stability, maintenance, and related navigation
problems in the Ponce Deleon Inlet area. Specifically, the study reviewed the needs of
the Port Authority, charter boat operators, commercial fishermen, and concerns of the
United States Coast Guard (U.S.C.G) and general recreational boaters. Overall
environmental, social, and economic concerns were evaluated in the study area and
identified to the extent possible within the limits of available technology and study
funding restrictions.

5. Alternative solutions for satisfying inlet stability needs in the study area were
identified for evaluation of costs, benefits, and environmental impacts associated with



implementation. Base data for that evaluation came from existing survey and
maintenance work records of the inlet channels and jetties as well as information from
the sponsor, charter boat operators, commercial fishermen, U.S.C.G., Federal and
State agencies. Field work provided core borings, hydrographic surveys, shoreline
surveys, and aerial photography along with tidal data and velocity profile data in support
of numerical and physical modeling work.

6. Economic investigations provided tangible navigation and maintenance reduction
benefits. An environmental assessment included U.S. Fish and Wildlife Service
Coordination, cultural resource investigations as well as aesthetic and recreational
resource investigations. The study resulted in the formulation of a plan that appears to
safely, effectively, and economically resolve the inlet stability problems with a minimum
impact on the environment.

PRIOR STUDIES AND REPORTS

7. Federal interest in navigation at Ponce DelLeon Inlet started as early as 1884.
Interest in improving the stability of Ponce DelLeon Inlet continued through World War |l
to the present. Table 1 contains the prior studies and reports on Ponce DeLeon Inlet
(known as Mosquito Inlet prior to 1931, figure 1).

8. Another study currently in progress involves a special research program. The U.S.
Army Engineer Waterways Experiment Station, Coastal Engineering Research
Center's, Coastal Inlets Research Program (CIRP) selected Ponce Del.eon Inlet for
intensive study in support of the research and development needs of CIRP. The inlet
was selected from a nation wide list. The purpose of the study is to improve the
fundamental knowledge of inlet systems so that Federal water resources studies,
construction and operation practices and procedures can be improved. The data
gathering portion of that study began in April 1995. '
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Table 1

Prior Studies and Reports

CHIEF OF PUBLISHED DOCUMENTS
ENGINEERS

TYPE OF REPORT RECOMMEN- CONGRESSIONAL DOCUMENTS

STUDY' DATE DATIONS TYPE? | NO. | CONGRESS | SESSION | OTHER
PE 11/03/1884 Favorable :
s 01/31/1885 Unfavorable :
PE 06/03/109 Unfavorable H 362 61 2

PE 04/30/1913 Unfavorable H 219 | 63 1

PE 06/30/1927 Unfavorable ¢
PE 02/14/1931 Unfavorable ¢
PE 07/09/1935 Unfavorable ¢

02/14/1955 Unfavorable ‘

S 06/19/1964 Favorable H 74 89 1

UF 09/1973 N/A 5
UF 07/1977 N/A 6
T 02/1992 N/A 7
R 12/1993 Favorable

1 Abbreviations are: PE = Preliminary Evaluation; R = Reconnaissance Report; S = Surveys; T = Taylor Engineering; UF =

University of Florida

2 Symbols are: H = U.S. House of Representative Document

3 Annual Report of the Chief of Engineers, 1885, page 1287.

4 Report not published.

5 Coastal and Oceanographic Engineering Laboratory. Florida Engineering and Industrial Experiment Station. “Report on the
Performance of the Ponce DeLeon Inlet, Florida Improvement System.” University of Florida. Gainesvilie, Florida. September 1973.

& Purpura, J.A., and Chiu, T.Y., “Second Report on the Performance Ponce DelLeon Inlet, Florida Improvement System.”
UFL/COEL-77/004. Coastal and Oceanographic Engineering Laboratory. University of Florida. Gainesville, Florida. July 1977.

7 Taylor, R.B. M.A. Yanez. and T.J. Huil. “Port District Inlet Management Program, Phase 11l Technical Addendum.” Taylor

Engineering, Inc. J:’zlcksonville, FL. February, 1992.




WATER PROJECTS
PRIOR INLET HISTORY

9. In 1935 the Corps of Engineers awarded a contract for deepening the ocean bar
channel by experimental dragging and propeller wash. After repeated unsuccessful
attempts the contractor abandoned that work.

10.1n 1943 the Corps of Engineers dredged the inlet and interior connecting channels.
That was done as a war measure with U. S. Navy funds, to aid passage of Navy and
Coast Guard craft. About 860,000 cubic yards of material were removed by a 22-inch
pipeline dredge at a cost of $209,000. The dredging resulted in a 14-foot-deep channel
across the seaward bar. Within a year, shoaling severely restricted use of the iniet.
The Navy Department provided $175,000 additional to redredge the inlet. About
317,000 cubic yards of material were removed by a 26-inch pipeline dredge to provide
a 16-foot depth. Subsequent surveys in 1944 and 1945 revealed rapid and continued
shoaling of the dredged channel.

EXISTING INLET PRGJECT

11.The existing navigation project was authorized in the Rivers and Harbors Act of
October 1965. That project, figure 2, consists of an entrance channel which provides
access to a northwesterly channel along the Halifax River and a southeasterly channel
along the Indian River. Both inner harbor channels connect with the Intracoastal
Waterway. The authorized project includes: )

a. An entrance channel 15 by 200 feet across the ocean bar,

b. A channel 12 by 200 feet in the inlet;

c. A channel 12 by 100 feet inside the inlet and southward in the Indian River to the
Intracoastal Waterway;

d. Achannel 7 by 100 feet northward in the Halifax River;

e. Ocean jetties about 4,200 feet long and about 2,700 feet long on the north and
south sides, respectively;

f. A weir in the north jetty with an impoundment basin just to the south for
accumulating littoral drift material for transport across the inlet to the south by use of
a conventional pipeline dredge (U.S. House of Representatives, 1965).
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12.1n the preparation of the General and Detailed Design Memorandum (GDDM-
November 1967) the field work for soundings, probings, and core borings showed
significant change from the condition surveys done prior to project authorization. The
subsequent plan for construction of the project was somewhat different from the
authorization. The latter fieldwork indicated different design conditions were necessary
for the project prior to preparing plans and specifications and showed that the channel
and jetties needed to be realigned (U.S. Army Corps of Engineers, 1967)

13. Construction started on the south jetty in July 1968 and was completed in October
1969. Work on the north jetty began in September 1968 and was complete in July
1971. Construction of the north jetty and final channel dredging occurred in the
following sequence (University of Florida, 1973):

a. Sheet piling installation started in September 1968 and ended in March 1969;

b. Driving of king piles for the weir section started in October 1968 and was completed
in March 1969;

c. The 1800-foot rubble-mound section began January 1970 and was completed in
July 1971;

d. The horizontal beam placement in the weir occurred between March and July 1971.
The elevation of the first 300 feet of the 1,800-foot long weir is +4.00 feet and that of
the remaining 1,500 feet is +0.00 feet referenced to a mean low water datum;

e. Small riprap placed adjacent to concrete weir sections to prevent scour occurred in
mid-1972;

f. Impoundment Basin dredging began in August 1971 but bad weather interrupted
work in February 1972;

g. Interior channel (Indian River) dredging of a 100-foot channel started in September
1971 and ended in February 1972; and

h. The entrance channel dredging started in July 1971 but stopped in February 1972
due to bad weather conditions. General dredging and construction of the north and
south jetties was considered completed by July 27, 1972 (U.S. Army Corps of
Engineers, 1973).

OTHER NAVIGATION PROJECTS

14.The Intracoastal Waterway section, Jacksonville to Miami, generally traverses
lagoons along the east coast of Florida. It is an important tributary of the Intracoastal
Waterway system which reaches northward to Trenton, N.J., New York City, and



Boston, Mass. Commercial and recreational boat traffic share the waterway. The
waterway carries large numbers of yachts between the populous upper east coast of
the Nation and the vacation areas of south Florida. Numerous side channels and
basins with attendant berthing and service facilities have been developed, largely by
local efforts, along the Florida section of the waterway.

15.In the area of Ponce Deleon Inlet, the Intracoastal Waterway traverses the Halifax
River to the north and the Indian River to the south except near Ponce Del.eon Inlet. At
the inlet the waterway follows a cut through the marshes about a mile to the west. The
waterway along those sections provides a depth of 12 feet with a width of 125 feet.

PLAN FORMULATION

16.Ponce DelLeon Iniet, located on the east coast of Florida about 10 miles south
of the City of Daytona Beach, provides access to the Atlantic Ocean for commercial
and recreational boaters. Fishing parties and shrimp and commercial fishermen
bound for New Smyrna Beach or Daytona Beach use the inlet as well as others
entering for an anchorage. Nearby fisheries enhanced by an artificial reef program
attract both commercial and sport fishermen. Head boat operators also provide
trips to view marine life and space shuttle launches from Cape Canaveral.

EXISTING CONDITIONS

17.Ponce DeLeon Inlet, shown in figure 2, is in Volusia County on the east coast of
Florida, about 65 miles south of St. Augustine Harbor and 57 miles north of Canaveral
Harbor. The inlet is a natural harbor connecting the Atlantic Ocean with the Halifax
River and the Indian River North. According to historical accounts, the inlet has been in
use for navigation for more than 200 years. In 1882, Congress provided for
construction of a lighthouse that now exists on the north shore of the inlet. Thereis a
U. S. Coast Guard Lifeboat Station on the east shore of the Indian River North about
0.7 of a mile south of the inlet.

18.Published Advice. According to the United States Coast Pilot, the inlet, protected at
the entrance by jetties, is entered through a channel that leads over a bar and through
the jetties. The outer end of the north jetty is marked by a light, and the inner end of the
jetty is awash. With the constant shifting of the channel the Coast Guard has problems
with navigation markers. The Coast Pilot publication does not advise passage through
the inlet as buoys for the channel may not be marking the best water. Navigation
through the inlet is also hampered by numerous recreational vessels anchored in the
navigation channel along the south side of the north jetty. The publication advises that
local knowledge and exireme caution be used in navigating the inlet.
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19.Tides and Currents. The currents through the inlet are strong. It is reported that the
average ebb is three knots; however, this can increase to five or six knots with
southeasterly winds (probably meaning winds blowing from the southwest to the
southeast). The mean tidal range is 2.3 feet (U.S. Department of Commerce, 1993).

20.Facilities. Ponce DelLeon Inlet connects with the Intracoastal Waterway (IWW) in
two locations and provides access to the ocean from several communities in the
Daytona Beach-New Smyrna Beach area. That area is within a 15-mile radius of the
inlet.

21.Daytona Beach is a large resort city with excellent boating facilities and marinas to
serve the public. The city has a municipal facility and dock with fuel, ice, water, and
electricity available as well as meals and lodging nearby. Other facilities include two
boatyards with a marine railway in each one for all types of repair, several marine hoists
for repairs, and 225 open and covered berths with the same services as the public
dock.

22.0n the Halifax River between the inlet and Daytona Beach there are three
communities with facilities for boaters. Port Orange is about 5.5 miles south of Daytona
Beach with a boatyard and marina on the east side of the waterway. It is also the
location of a commercial fishing facility. Inlet Harbor is a small fishing port on the
northern channel of the Ponce DelLeon Inlet project about 0.5 miles southeast of the
IWW. The facilities there include a marina with berthing, electricity, fuel, ice, water,
some marine supplies, and a marine railway for repairs on small craft 65 feet or less in
length. The third community of Ponce Inlet about one mile below Inlet Harbor has
several small-craft facilities with berthing, electricity, fuel, water, ice, marine supplies,
and marine railway for hull, engine, and electronic repairs on vessels 60 feet or less in
length. Those communities also have facilities that handle existing charter and head

boat operations.

23.To the south of the inlet along the Indian River portion of the existing Federal project
is New Smyrna Beach about 2.6 miles from the inlet. Several small-boat facilities and a
municipal marina provide services and supplies similar to those north of the inlet. Two
commercial fishing facilities operate from New Smyrna Beach with fuel, ice, supplies,
and berths for transient craft.

24 .Traffic. Ponce Deleon Inlet is the only access for recreational and commercial
boaters in Volusia County to the ocean. Commercial traffic consists of charter and
head boats as well as commercial fishing vessels. From available information obtained
in local interviews both recreational and commercial use of the inlet are apparently
heavy.

25.The Volusia County charter industry has been growing over the past 10 years. This

is the result of an artificial reef program which has built 12 reefs within a distance of 6-
12 miles offshore. Natural reefs are 25-30 miles offshore. The artificial reefs are very
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attractive to sport fishermen. That attraction is what helps support the charter and head
boat fleets in the vicinity of the inlet.

26.The charter and head boats use the inlet almost daily. On the average charter
boats make 2,391 trips a year to carry about 16,380 persons of which 33 percent are
residents and 67 percent are tourists. Head boats average about 1,872 trips a year
through the inlet with 41,184 persons of which 64 percent are tourists and 36 percent
are residents. About 40 percent of the charter boat trips and 50 percent of the head
boat trips are to the artificial reefs.

27 .Estimated recreational boat traffic, from local observations, in the inlet can range
from 18,000 to 20,000 trips a year. That traffic comprises both local and transient boats
from both inside and outside the county. Just in Volusia County boat registration
records show over 17,000 recreational boats in the 1991-1992 license year. With the
public parks on both sides of the inlet and the artificial reefs offshore, visitation on
weekends is heavy and boaters from outside the local area are numerous.

28. Information from the Florida Cooperative Extension Service indicates commercial
fishermen in Volusia County for the year ending in 1990 numbered 756. That source
also had the number of commercial fishermen in the Port Orange area at about 100.
Based on information in Florida Department of Natural Resources records, offshore
commercial fishing trips (resulting in a landing of catch) numbered 5,614 in 1990 for
Volusia County. The estimate is probably low considering transient and local traffic that
enter and leave without landing a catch.

29.Commerce. The commercial fishing vessels handle the primary cargo through the
inlet. From Marine Fisheries records in the Florida Department of Natural Resources
landings in Volusia from July-December 1991 totaled 3,918,918 pounds. The offshore
portion of that catch is an estimated 2,044,310 pounds. The catch consisted primarily
of shrimp, grouper, snapper, mackerel, shark, swordfish, and tuna. Records from the
Waterborne Commerce of the United States, Part I, for commerce through the inlet from
1984-1993 are in the following table:
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Table 2
Waterborne Commerce
[Amounts in pounds (000)]
Year Fish Shellfish lce Total
1995 1,000 1,000 NR 2,000
1994 NR NR NR NR
1993 2,000 1,000 NR 3,000
1992 2,000 2,000 NR 4,000
1991 1,000 1,000 NR 2,000
1990 1,000 10,000 2,000 13,000
1989 816 126 1,000 1,842
1988 1,494 1,431 2,085 5,010
1987 1,226 528 1,912 3,666
1986 1,384 1,112 1,912 4,408
1985 851 1,695 2,160 4,706
1984 1,143 1,175 2,097 4,415

PROBLEMS AND OPPORTUNITIES

30.Since project construction was completed in July 1972, Ponce Deleon Inlet has had
operation and maintenance problems. Table 3 summarizes maintenance and

additional work costs from FY-73 to FY-91 or since completion of the project. The costs
shown are from the financial statements in the Annual Report of the Chief of Engineers
on Civil Works Activities for years 1974-1991.

31.Channel Breakthrough Inside Inlet. A sand spit inside the inlet and adjacent to the
western end of the north jetty underwent intense erosion just after completion of the
north jetty. In February 1973, under the influence of a strong northeast storm, dramatic
forces caused conditions in the area of the spit to deteriorate resulting in a breach. The
breach occurred in a narrow sand section that was the old channel of the Halifax River.
The old channel section still exists and is accessible from the Halifax River side of the
spit. Appendix E contains a 1961 photo (#11) of the old channel before shoaling closed
it in about 1964. When the breakthrough occurred, intense shoaling essentially closed
navigation access to marinas located north of the old channel. The series of photos in
appendix E numbered 1 through 10 show the inlet conditions leading up to and during
the breakthrough (University of Florida, 1973).

32.The boatyard owner near the inlet and other commercial fishermen in the area
provided information on the extent of the problem caused by the February 1973
breakthrough. The event, according to their records, caused shoaling in the channel o
the boatyard along with part of the Halifax River channel to depths of approximately 2 to
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3 feet. As a temporary measure to get around the problem, use of small, shallow-draft
boats 16-18 feet in length provided a means of ferrying customers between the
boatyard and their boats anchored in deeper water. The boatyard owner also sued the
builder of the north jetty and the dredging company responsible for the original dredging
of authorized channels to obtain relief.

33.Breakthrough Closure. Local businesses on the north side of the breakthrough
experienced severe hardship as a result of shoaling. The difficulties with navigation
caused a considerable amount of publicity for removal of the shoal blocking access to
those businesses. The U.S. Army Corps of Engineers hired a small dredge to remove
the shoal. The dredge could not successfully keep the channel open as shoal material
deposited faster than it was being removed. The U.S. Army Corps of Engineers
stopped dredging and closed the breakthrough. Once closed, a locally hired dredge
was able to reopen the access channels. As a result of that breakthrough, local
business owners in the vicinity of the breakthrough indicated that it took about two
years for business to return to normal.

34.Maintenance. Closure of the breakthrough by August 25, 1974 involved use of
material from the entrance channel and the impoundment basin at a cost of $517,153
and $582,198, respectively (U.S. Army Corps of Engineers, 1975). Other costs
($21,534) associated with the breakthrough involved the unsuccessful operation to
dredge a channel in the cove north of the inlet which started July 3, 1973. The contract
for that work was terminated at the convenience of the Government (U.S. Army Corps
of Engineers, 1974). Since the 1973 breakthrough, changing conditions at the inlet
caused extensive maintenance efforts to preserve the authorized navigation project as
follows:

e Contract 77-B-0030 extended the landward end of the north jetty to station
55+00.

e From 1975 through 1978 the entrance channel shifted to the north and several
dredging efforts made to realign it.

e Contract 78-C-0067 placed additional stone sections along the south side of the
north jetty (contract for that protection was $1,485,589 as given in the FY 1979
Annual Report).

¢ Annual monitoring surveys of the north jetty were taken through 1985.

e Contract 81-C-0020 extended the north jetty landward for the second time to
station 58+75.

e Contract 83-B-0042 provided for closure of the north jetty weir.

14
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35.Due to erosion problems north of and stability in the inlet, work to close the weir
occurred between October 1983 and March 1984. Since that time a number of
changes have occurred in the area of the inlet. The entrance channel has migrated
from its original location shown in figure 2 north toward the north jetty as shown in figure
2a. The shoreline of the spit to the west of the north jetty has receded approximately
300 to 1,000 feet while the emerging shoreline north of the south jetty has grown in a
northeasterly direction as shown in figures 4 and 5. To minimize maintenance costs the
connecting channels extending north and south of the inlet have been shifted with the
movement of natural deep water. The 7-foot deep project to the north has shifted from
its original location to a natural deep water channel with depths of 10 to 18 feet west of
the north spit as in figure 3. The original 12-foot deep project to the south has shifted
eastward toward naturally deep water.

36.Since completion of the project, $19,222,243 has been spent on maintenance
through FY-93. At the sponsor's request in September 1994 to help prevent a potential
breakthrough, approximately 215,000 cubic yards of material from maintenance
dredging of the adjacent Intracoastal Waterway (IWW) Federal channel was placed
along the north spit beach west of the north jetty. The north spit area provided a less.
expensive location for disposal of maintenance material than the normal IWW disposal
area. While that contract is not setiled as of this writing the contracted price was
$1,000,000. That represents an average of approximately $963,000 per year through
1994. Other maintenance may be required along the landward end of the north jetty
since recent site visits reveal exposure of the concrete sheetpiling. In early summer
1998 a scour apron was placed along the landward end of the north jetty and armor
stone was placed to fill in slumped areas. Associated maintenance costs in 1995 and
1996 were incurred to determine the location for placement of the scour apron include
$16,019 for a multi-beam sonar survey and $11,416 for a U.S. Army Diver's survey of
the underwater portion of the north jetty. The bid award for the construction contract for
the scour apron and additicnal armor stone to fill in slumped areas of the north jetty was
$1,067,000. This cost does not include profit for the contractor.
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Table 3
Ponce Deleon Inlet New Work Costs and Maintenance

Since Project Completion in 1972

NEW WORK MAINTENANCE
DATE FEDERAL CONTRIBUTED FEDERAL CONTRIBUTED COMMENTS
FUNDS FUNDS FUNDS FUNDS

FY-73 $ 99,298 $120,523 $ 234,704

FY-74 $ 9,712 $ 11,822 $ 301,660

FY-75 $ 9 $ -9 $ 1,237,000 BREAKTH'

FY-76 $ 0 $ 0 $ 675,299 ENT CH?

FY-77 $ 0 $ -172 $ 124,533 s

FY-78 $ 0 $ 0 $ 1,501,274 $107,000 EN CHss*

FY-79 $ 0 $ O $ 1,136,384 $469,409 NJSTONE®

FY-80 $ 0 $ 37,887 $ 164,883 EMJREPR®

FY-81 $ 0 $ 0 $ 214,089 $ 20,629 JREPAIR’

FY-82 $ 0 $ 0 $ 139,086 $ 15,624 JREPAIR®

FY-83 $ 0 $ 0 $ 161,230 COoPSTD®

FY-84 $ 0 $ 0 $ 2,742,016 $ 15,624 JREPAR'"

FY-85 $ 0 $ 0 $ 6,477,022 "

FY-86 $ 0 $ 0 $ 108,285

FY-87 $ 0 $ 0 $ 140,306

FY-88 $ 0 $ 0 $ 114,769

FY-89 $ 0 $ 0 $ 2,801,297 DREDGE"

FY-90 $ 0 $ 0 $ 808,954 DREDGE"

FY-91 $ 0 $ 0 $ 65,656 DREDGE™

FY-92 $ o0 $ 0 $ 40,134 O&M Study

FY-93 $ 0 $ 0 $ 33,662 O&M Study

FY-94 $ 0 $ 0 $ 77,510

FY-95 $ O $ 0 $ 47,947 See
footnotes on

TOTALS $ 109,019 $170,051 $19,347,700 $628,286 next page.
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1. 139,009 cubic yards of material from entrance channel removed at a cost of $517,153. Closure of breakthrough near, and
beach fill from, impoundment basin was completed August 25, 1974 at a confract cost of $582,198. E&D& S&A costs were
$40,848. Hired labor surveys, inspections, and reports cost $96,801.

2. 72,515 cubic yards of material dredged from entrance channel.

3. FY-77 Annual Report not available.

4. Contract dredging of the entrance channel and south shoal was completed at a cost of $1,454,502. A contract for North Jetty
Stone protection was awarded late in the fiscal year, but no costs were incurred during the fiscal year.

5. Final costs for contract dredging of the entrance channel and south shoal were $41,000. Condition and operation studies cost
$30,012. A contract for North Jetty Stone protection cost $1,485,589.

6. Condition and operation studies cost $59,955. Emergency jetty repair by hired labor cost $4,097. Jetty repair by contract cost
$20,659.

7. Jetty repair by contract cost $68,310. Condition and operation studies cost $59,199.

8. Condition and operation studies cost $94,252. Jetty repair by contract cost $31,009.

9. Condition and operation studies cost $84,888.

10. Maintenance of breakwaters costs $1,499,999. Dredging cost $904,989. Condition and operation studies cost $11,840.
Engineering and design and supervision and administration costs were $228,304 and $96,885 respectively. Repair of the north
jetty should be completed in FY-85.

11. FY-85 & 86 Annual Reports not available.

12. Repair of north jetty was completed in FY-86. A continuing contract for maintenance dredging was awarded in the amount of
$2,609,099.

13. Maintenance dredging cost $671,818.

14. Repair of north jetty completed FY 1986. Authcrized project depths were restored as of January 1990.

37.Inlet Changes. The extent of the northward migration of the entrance channel is
shown in figure 6. Figures 4-5 indicate loss of shoreline along an area west of the north
jetty and shifting of the entrance channel toward the north jetty. Figure 6 indicates the
bottom of the entrance channel has shifted from approximately -23 feet MLW at a
distance of 750 feet from the north jetty in 1986 to a depth of -27 feet MLW within 50-
100 feet of the north jetty in 1994. Recent trips to the inlet indicate the continued
erosion along the spit adjacent to the west end of the north jetty. Photograph number
13 of appendix E shows monument PDI-39 on July 8, 1992 with its concrete foundation
undermined. The same monument on September 22, 1992 is shown in photograph
number 15 with approximately 18 inches more of its foundation exposed. The sponsor
provided photographs numbered 16 through 21 which were taken September 25, 1992.
PDI-39 can be seen in the surf zone of photograph 20 as a northeaster overtops the
spit area near the north jetty and threatens to create a breakthrough.

38.Safety Concerns. The United States Coast Guard (USCG) search and rescue data
provided for fiscal years 1981-1991 indicates that 20 lives were lost in the area of the
inlet during that period. Most of the lives lost were associated with the 109 vessels that
have capsized in the inlet. In addition the records show 347 vessels ran aground. The
density plot of USCG letter dated December 16, 1992, of appendix C indicates the
majority of these incidents were in the area of the inlet. Appendix D contains drawings
locating the approximate vessel grounding positions over aerials of the inlet. Those
locations were obtained from a September 25, 1995 meeting with USCG
representatives and commercial salvage boat operators at Ponce DelLeon Inlet.
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39. At present to try and discourage its usage the USCG does not mark the north
channel. It is considered too unstable. The USCG continues to move the channel
markers along the south channel and entrance channel as conditions change in those
areas. Those changes add to the time and cost associated with the operation and
maintenance of navigation aids on the project.

40.Conversations with commercial and recreational vessel operators who traverse the
inlet have also revealed safety concerns. Commercial shrimp vessels have outriggers
that are kept down while traveling in and out of the inlet for stability. The commercial
vessel operators must be very careful to avoid collisions with vessels anchored along
the north jetty to fish since the deepwater channel is up against and continues to move
toward the north jetty. This safety issue is expected to be of ever greater concern as
the deepwater channel moves closer to the north jetty.

41.Recreational vessel operators who are not familiar with the conditions in Ponce
DeLeon Inlet may expect the deepwater channel to be found in the center of the jetties.
Those who have such expectations maneuver their vessels in the center and then may
ground on the shoal toward the end of the entrance channel, on the south side. Sheet
3 of 6 at the end of Appendix D shows the shoal and the locations of some groundings
on the shoal.

PROSPECTIVE FUTURE CONDITIONS

42.The 1991 Florida Statistical Abstract projects the State's population growth to be
between 13 and 30 percent from 1990 to the year 2000. In that same period the
population in Volusia County has a projected growth of 10 to 48 percent. Since Ponce
DeLeon Inlet provides the only navigable access to the Atlantic Ocean between St.
Augustine (about 65 miles to the north) and Canaveral Harbor (about 57 miles to the
south), use of Ponce DeLeon Inlet is likely to increase with the population.

43.With no change in the existing navigation project the anticipated usage of Ponce
DeLeon Inlet would have a lesser increase than with modifications to help stabilize the
inlet. The without project future condition would most likely have a usage increase of 8
to 10 percent for the inlet. A more stabilized inlet with fewer problems would be likely to
produce an increase of 20 to 25 percent. Those projected increases would apply to
commercial as well as the recreational use of the waterway.
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Taylor Engineering, Inc. Ponce Deleon Inlet Feasibility Study Numerical Modeling and Shoaling Analysis. Volume I. July 1996. P2-13
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44.Not only would a more stable inlet help provide a safer, more direct route for
navigation to the ocean, it would help reduce future maintenance costs on the project.
Assuming no improvements to help stabilize the inlet, the expectation is for erosion of
the sand spit southwest of the north jetty within 8-9 years from 1994 without the
occurrence of a major storm. Based on erosion rates occurring in the inlet, that
projection appears very likely considering the model work completed for this study
(Taylor Engineering, 1996). With the occurrence of a major storm, there is also a very
real probability that a breakthrough could occur a lot sooner. Once a breakthrough
happens, Federal action would likely include measures, as in the past, to block the flow
through the breach and restore pre-breakthrough conditions. With no improvements in
the inlet, the spit of land west of the north jetty will naturally erode until it reaches the
area of the landward end of the north jetty in 8-9 years from 1994. At that time, about
the year 2002, the threat of the entrance channel outflanking the north jetty will require
maintenance work to extend the landward end of the north jetty to prevent outflanking.

45.A breach almost occurred during the week of September 21, 1992, when high tides
combined with a northeaster resulted in intense erosion and overtopping of the spit
adjacent to the north jetty (See appendix E photographs 16 through 21). Continued
erosion of that area resulted in the Corps of Engineers responding to the sponsor’'s
request to prevent a potential breakthrough by placing about 215,000 cubic yards of
material in that area in September 1994 as a least cost IWW disposal option. An
unexpected breakthrough is likely to duplicate the problems that occurred in February
1973. During that event the local access channel to the commercial charter/head boat
facilities and boatyard on the north side of the breakthrough as well as the federal
channel on the Halifax River near the breach all shoaled rapidly creating a major
problem. The larger boats at those facilities did not have sufficient water to leave and
other similar size boats could not gain access those facilities. With another catastrophic
breach the problems faced will likely be similar.

46.0ther commercial charter/head boat operators and fishermen on the Halifax River
away from the immediate area of the breakthrough used an alternative route to the
inlet. They traveled north along the Halifax River channel to the Intracoastal Waterway.
At that point they turned south and moved along the Intracoastal Waterway to the
junction with the south channel from Ponce Deleon Inlet in Indian River. Here they
turned north and traveled along the project channel to the inlet for access through the
entrance channel to the ocean. The travel along the alternative route is estimated to
take about 45 minutes one way. Deeper draft shrimp boats operating from New
Smyrna Beach to the south would attempt to use the south channel to the entrance
channel at high tide until the risk to their boats became too great. If shoaling occurred
in both the north and south channels from the inlet to the extent that both channels
became unusable, the closest alternative access to the ocean would be Canaveral
Harbor about 57 miles to the south.
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47.1f quick action to close the breakthrough did not occur, a new channel would form in
the breakthrough with other major changes possibly occurring in the inlet. The
Lighthouse Point Park property and parking lot adjacent to the north jetty is in the
erosion path of a potential outflanking. The erosion along the breakthrough route could
eventually, if not immediately, result in the loss of those facilities. The north jetty could
be undermined or outflanked on the west end.

ALTERNATIVE PLANS

48.The Federal objective in water and related land resources planning is to develop a
plan which provides the maximum contribution to national economic development
consistent with protecting the Nation’s environment. In accordance with that goal, the
following specific objectives apply to the navigation study for Ponce Deleon Inlet in
establishment of structural and non-structural plans:

PLANNING OBJECTIVES

49.Planning objectives for the feasibility study are the following:
¢ Improve the integrity of the north jetty;

s Provide a more stable system of navigation channels resulting in prevention
of north jetty undermining and outflanking by the inlet channel system;

e Prevent a catastrophic breakthrough of the north spit to prevent shoaling of
commercial boat access channels as well as the federal channel in the
Halifax River,;

e Minimize shoaling rates in the entrance channel resulting from south to north
sediment transfer around the south jetty;

e Increase navigational safety of the inlet;

e Reduce maintenance costs associated with protection of the north jetty from
entrance channel scouring effects;

e Minimize shoreline erosion related impacts associated with project
alternatives;

e Determine the most economical construction processes for navigation
improvements;

e Determine the effects of navigation improvements on overall transportation
costs of commercial fishing and head boat operations;
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e Consider measures and plans to minimize adverse effects on the
environment and water quality during construction and maintenance of the
navigation improvements;

« ldentify threatened and endangered species that frequent or inhabit the area
and establish means of protecting them from adverse projeci-related impacts;

s Identify historic properties which may be located within the area affected by
proposed navigation improvements; and

e Preserve or enhance aesthetic attributes that may be disturbed by navigation
improvements.

50. The formulation and preliminary analysis of alternative plans to achieve planning
objectives were based on the Water Resources Council's Principles and Guidelines, the
National Environmental Policy Act of 1969, and related Corps regulations. These
guidelines provide for developing alternative resource management systems that
address planning objectives.

CONSTRAINTS

51.During the process of plan formulation and selection, certain constraints must be a
consideration in the evaluations to arrive at the planning objectives:

s Plan selection must be consistent with local planning for land use and area
development;

s Selection of a plan must not negatively impact the shoreline ten miles to the
north or south of the inlet;

s Plan selected must be feasible to construct and enable safe movement of
vessels to serve existing and future commerce and traffic;

» Tangible national economic development (NED) benefits must exceed
economic project costs on an average annual equivalent (AAEQ) basis or net
present worth basis for plan justification;

o Plan with the maximum net benefits (largest increment of benefits over or
above costs) is designated the NED plan;

s Plan must protect significant historic properties as well as endangered
species of wildlife and marine habitat; and
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s Plan implementation must satisfy State and Federal water quality standards.

CONSIDERED MEASURES FOR INLET STABILIZATION

52.1n the development of alternative structural and non-structural plans certain
navigation features were a consideration:

s Various length extensions and orientations of the south jetty;
¢ Reopening the north jetty weir to various lengths;

o Realignment of the entrance channel by construction of a channel through
the north spit overlying the past historical breakthrough location;

s Construction of a groin field along the sand spit inside the inlet and adjacent
to the north jetty spit; and

s Landward extension of the north jetty in conjunction with a revetment along
the north sand spit.

53.Combinations of the above measures for stabilizing the inlet resulted in an array of
plans for improvement to the navigation project. The development of those plans is
summarized in the subsequent paragraphs and discussed in appendix A.

PRELIMINARY ASSESSMENT

54.0n starting the feasibility study after completion of the reconnaissance phase, initial
work involved assembling the numerical and physical model study team to review data
gathering requirements. Bathymetric surveys of the study area including bank to bank
coverage of the interior channels, an ebb shoal survey, shoreline surveys of the north
and south beaches combined with aerials of the study area provided a baseline of
existing conditions for the model work. To help establish the profile of the north jetty a
centerline survey was performed.

55.Data Gathering for Mode! Work. In addition to the bathymetric surveys a SHOALS
(Scanning Hydrographic Operational Airborne Lidar Survey) survey of the inlet provided
even greater detail. The SHOALS hydrographic survey provided detailed bathymetry
for both the physical and numerical models. Other information gathered for calibration
of the modeling effort included current and tide data. Appendix A contains details of the
entire data gathering process in combination with the supplemental report of this
document.
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56.Review of Measures to Stabilize Inlet. Completion of survey work enabled a
preliminary assessment of existing conditions. Shoreline surveys of the throat of the
inlet revealed that the sand spit west of the north jetty (Figure 5) had eroded quicker
than expected. Placement of a groin field in that area to protect the land that was
remaining was no longer a practical approach. A significant portion of the spit had
already been removed and the erosional process was projected to continue before
action to protect it could occur. Of the original 80 acres purchased in 1986 by the State
of Florida and the Port Authority, 40 acres had eroded by 1992. Of the remaining 40
acres owned by the State of Florida only an estimated 22 acres existed in 1994.

57.Groin Field. Under existing conditions the hydrodynamics of the inlet continue to
severely erode the spit as shown in figure 5. With the revised shoreline and the
orientation of the entrance channel and Halifax River channel to the north eroding the
north spit from the east and northwest sides, groin fields would no longer provide an
effective measure in stopping erosion. If actually put in place the accelerated erosion
from the west and east sides of the spit could leave the groins detached. In addition to
being ineffective in protecting the shoreline the detached groin field would negatively
impact navigation. The natural rapid recession of the north spit shoreline does not
allow installation of a groin field in a timely manner. As a result of the north spit’s rapid
recession rate, the groin field was removed from discussion as a measure to help
stabilize the inlet.

NUMERICAL/PHYSICAL MODEL TESTING

58.Other measures received additional consideration in light of the surveys received. A
large scour hole along the entrance channel side of the north jetty with depths of 30 to
over 40 feet confirmed the continued migration of the entrance channel up against the
north jetty. The 30- to 40-foot depths are located within 50 feet of the north jetty (figure
6). To relieve the hydraulic pressure on the north jetty and help stabilize shifting
navigation channels, the following measures were considered in more detail for model
testing.

59. Alternative Measures for Model Testing. Other study goals in addition to relieving
the hydraulic pressure on the north jetty addressed by the model testing program
involve:

e Improve integrity of the north jetty;
e Provide a more stable system of navigation channels;
e Increase navigational safety of the inlet; and

» Prevent a catastrophic breakthrough of the north spit.
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60. The study team met with representatives from the Coastal And Hydraulics
Laboratory (CHL) of the Waterways Experiment Station in Vicksburg, Mississippi and
Taylor Engineering of Jacksonville, Florida, a consultant for the study sponsor, to
discuss study goals. A hybrid model testing program was developed that included a
physical model developed by CHL combined with a numerical model from Taylor
Engineering to evaluate measures to stabilize the inlet.

61.Beginning with the previously mentioned initial meeting of the study team and
modelers to review data gathering requirements for the model work, a test program was
developed to review measures to stabilize the inlet. Over a series of meetings from 3
June 1994 involving a review of data gathering needs through 31 August 1995 the
following model testing program developed. The supplemental report to this document
contains calibration information and other details of the model testing program.

62.South Jetty Extension. As suggested during the Reconnaissance Review
Conference and by the Feasibility Cost Sharing Agreement, testing of an extension of
the south jetty should occur in combination with other measures to stabilize the inlet.
As a result, the numerical and physical model test plan centered on studying different
orientations and lengths of the south jetty first. Jetty lengths of 500, 800, and 1,000
feet received evaluation along two different orientations. One consisted of a straight
extension along the centerline of the existing south jetty. The other extended parallel to
the north jetty as shown in figure 7. An optimum orientation and length was desired for
the south jetty extension before adding other measures to the test program.

63.The objective of model testing different orientations and lengths of the south jetty
involved determining the degree to which each option improved hydrodynamic
conditions and decreased sediment transport potential into the inlet. Both the
numerical and physical models indicated that a 1,000-foot extension fulfilled study goals
the best. Dye and coal tracer tests in the physical model revealed the 1,000-foot jetty
extension parallel to the north jetty would be needed as the most effective alternative in
reducing northward sediment transport around the tip of the jetty without adversely
impacting navigation in the inlet. Physical model results were inconclusive in
determining the most effective orientation. The numerical model clearly identified that
the 1,000-foot south jetty extension parallel to the north jetty would provide the most
improved hydraulic conditions for the outer portions of the inlet channel. This
alternative was found to provide a more uniform flow distribution across the width of the
inlet as well as smaller increases in velocities. It provided an added benefit in that it
lowered some of the hydraulic pressure along the south side of the north jetty
distributing the flow more uniformly across the inlet.

64.From a surfer's perspective, model results show that the 1,000-foot extension of the
south jetty parallel to the north jetty should improve wave conditions. The physical
model indicated that during ebb normal flow wave heights in the surfing area south of
the south jetty increased by an average of about 10%. During flood tide there was no
change in the average wave height.
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65. For the remaining test program, the 1,000-foot extension of the south jetty parallel to
the north jetty was used in combination with the other measures. Both the reopening of
the north jetty weir and dredging of a channel through the north spit were tested with
the 1,000-foot extension of the south jetty parallel to the north jetty.

66. North Jetty Weir Opening Options. The model testing program examined 500, 1,000
and 1,540-foot openings of the north jetty weir starting from the seaward end of the
original weir opening and extending landward as shown in figure 8. Those openings
were tested in combination with a 1,000-foot extension of the south jetty parallel to the
north jetty. The objective of examining various weir openings included determining the
optimum weir length to ease scour pressure along the north jetty and spit while not
adversely impacting navigation. Wave and current conditions during physical model
testing of the north jetty weir openings provided insight relative to sediment transport
potential and wave energy overtopping the weir which adversely impacts navigation.

67.Numerical model results indicate re-opening the weir in the north jetty would
produce minimal positive impacts on the hydraulic processes of Ponce DelLeon Inlet.
Some localized changes in velocities might occur near the weir in the existing channel
but not in the center or entrance portions of the inlet. Physical model tests provided
similar results. Dye and coal tracer tests revealed that none of the weir openings
improved flows near the center of the inlet. The physical model revealed limited
increase in sediment transport potential in the vicinity of the weir. Wave heights within
the inlet under all weir openings tested showed an increase over existing conditions.

68.Physical and numerical model tests confirmed that none of the weir openings
improved conditions in the inlet. Migration of the channel up against the north jetty has
resulted in a scour hole that continues to deepen with depths of over 48 feet and &
length of approximately 500 feet. The continued natural straightening and deepening of
the entrance channel along with the reorientation of the throat of the inlet (Halifax and
Indian River channels) evidently entrains too much water for a mean low water weir to
effect an ebb dominated flow. The Sponsor notes that as the sand spit west of the
north jetty continues to erode, vessel operators enjoy the resulting deeper-than-normal
Halifax River channel depths. The authorized Federal channel in the Halifax River has
a project depth of seven feet and a bottom width of 100 feet. Surveys dated September
1994 and October 1995 confirm that depths varying from seven to over fifteen feet and
spanning widths of over 300 feet exist in the Halifax River channel west and north of the
north jetty sand spit.

69.Opening the weir would allow a supply of sand into the inlet. However, results
indicated that currents south of the weir are strong and can move material out of the
area. That area would not function well as an impoundment basin since it is located
along an area of the entrance channel with excessively high current velocities. For the
most part, sediment passing over the weir in that area would not deposit in an
impoundment basin as planned. A portion would settle in existing shallow areas of the
inlet.
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70.0Opening the weir increased the amount of wave energy inside the inlet. Although
wave heights were below the safe navigation limits discussed in the physical model
report of appendix A, they were about twice as large as when the weir was closed. The
direction of wave approach (across the weir) and any crosscurrents through the weir
would further increase the difficulty of navigating through the inlet. For those reasons
the study team agreed at CHL on February 6, 1996 that reopening the weir was not
considered a viable measure. In addition the physical model report concludes that the
benefits of opening the weir are far outweighed by the negative impacts on navigation
and sediment accretion within the inlet.

71.Channel Realignment. Testing a realignment of the entrance and Halifax River
channels through the north spit involved use of the numerical model. During a 30-31
August 1995 meeting at CHL, study team members in consultation with CHL, Taylor
Engineering, SAD, and sponsor representatives agreed the numerical model provided a
more flexible vehicle for testing channel realignment than the physical model. The old
Halifax River channel (the location to which the existing channel is most likely to
migrate) provided a location for the realigned channel configuration. An October 1944
Condition After Maintenance Dredging Survey provided the location of the old channel
along with a survey of the breakthrough area in May 1973. The February 1973
breakthrough location shown on the May 1973 survey occurred in the area of the old
Halifax River channel.

72.For model testing of channel realignment, a 200-foot wide by 12-foot deep channel
was used as shown in figure 9. Numerical model tests indicated that the island, a
remnant of the north spit, created by the channel would continue to erode from both the
west and east sides. During a flood flow velocities of 5 feet per second are estimated
to attack the east side of the island. Velocities of 7 feet per second were predicted at
the west side of the island on an ebb flow (See figures 7.57 and 7.58 of the Taylor
Engineering Volume |l Report). Before a state of equilibrium is reached with the new
channel, deposition of that material could occur at the back of the inlet throat and along
the existing deep water channel of the Halifax River. Navigational depths along the
Halifax River channel to the north could be impacted. Other impacts to navigation
could occur as the shoal at the back of the inlet throat builds and extends eastward
toward the Indian River channel. The numerical model shows adequate depths for
navigation would prevail for most vessels in both channeis once a quasi-equilibrium
condition is reached. During the time it takes the inlet system to get to that point
negative navigation impacts are likely to occur.

73.Due to the high erosion rates expected on the west and east sides of the island
created by the engineered channel, the possibility for shoaling exists along the Federal
channels in the Halifax River to the north and the Indian River to the south. With the
realigned channel, revetment along the north shore of the alignment is required to keep
the ebb and flood flows within the design channel and prevent the new channel from
eroding that shoreline and outflanking the north jetty. Straightening of the entrance
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channel, however, would reduce scouring and relieve hydraulic pressure on the north
jetty.

74.Channel realignment as a measure to stabilize the inlet is kept for further
consideration.

OTHER MEASURES

75.0ther measures for providing a more stable and safe inlet included two different
revetment alternatives. During the Reconnaissance Study three different revetment
alignments received consideration. Figure 10 shows the location of each alignment in
relation to the north spit and jetty. Alignment one provided shore protection for the
entire north spit area as it existed at that time. Alignments two and three protected
other upland/wetland areas closer to the main shoreline of the inlet. All three
revetments would tie into the landward end of the north jetty.

76.As mentioned earlier more recent surveys (July 1994) of the inlet revealed that
approximately 75 percent of the area that would have been protected by revetment
alignment one had eroded since that aerial photograph was taken. Figure 5 also
provides a comparison of shoreline changes from 1986-1994. Most of the north spit
eroded before it could be protected. For that reason, alignment three or some variation
of it would not be practical due to the accelerated erosion rate of the north spit. Before
a revetment could be designed and built to protect that area, it would erode past the
planned alignment. Alignment three assumes the entire north spit erodes and only
protects the north jetty from outflanking. Commercial charter boats and salvage boats
located behind and to the west of the remaining spit would no longer receive protection
from waves and currents. Since alignment three only meets one of the study goals, it
was not considered further in the feasibility study.

77.Alignment two protects approximately nine acres of upland and wetland areas.
Approximately 6.6 acres of that nine acre protected area are wetlands. While the
revetment covers about 2.1 acres of wetlands, a net 4.5 acres (6.6-2.1) of wetlands are
protected. It also provides protection from currents and waves for the commercial
boatyard and marina located behind and west of that area. Further investigation during
the feasibility study resulted in development of two different segments of the revetment
along alignment two as shown in figure 11.

78.800-Foot Landward Extension of the North Jetty. The first segment of that
revetment along alignment two is an 800-foot landward extension of the north jetty to
the west. That portion of the revetment is designed with stones the same size as the
north jetty. For design details see appendix A. The 800-foot landward extension of the
north jetty is considered an operations and maintenance measure.
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79.That portion of the revetment will require construction with or without a project due
to the continuing erosion of the north sand spit. A recession analysis indicates that
under current conditions the north spit will erode to the area of the armor alignment in
approximately eight to nine years from 1994 (Taylor Engineering, 1996). Figure 5
identifies the rapid erosion of the north spit from 1986 to 1994. By the year 2002 an
800-foot extension is required to prevent outflanking of the north jetty. To protect the
integrity of the north jetty Operation and Maintenance plans should include construction
of the 800-foot extension prior to or not later than the year 2002.

80.The 800-foot extension of the north jetty is the minimum required to effectively tie
back the landward end far enough west to prevent outflanking from both the flood and
ebb currents converging in that area. Figures 3.1 through 3.3 of Volume | of the Taylor
Engineering study provide a look at the anticipated bathymetry, erosion, and shorelines
in the expected breakthrough area as compared to 1994 bathymetry and shoreline
data. An examination of those figures reveals about a 1,000-foot section from the west
end of the north jetty to an old Halifax River channel which requires protection to
prevent outflanking.

81.1,540-Foot Revetment. As shown in figure 11 a 1,540-foot revetment extends from
the end of the 800-foot landward extension of the north jetty along a portion of the north
spit. The footprint of the revetment follows what remains of the north bank of an old
Halifax River channel. The old river channel is also the location of the 1973
breakthrough and a current area of concern during times of high water associated with
a northeaster. That portion of the revetment prevents currents and waves from eroding
the remaining upland/wetland areas of the north spit. Erosion of the north spit must be
stopped at the alignment of the 1,540-foot revetment to prevent current and wave
action from impacting the boatyard and marina behind and to the west of that area.
Figures 12 and 13 provide views of the commercial vessel operations protected by the
revetment. Portions of Lighthouse Park could also be subject to erosive current and
wave action if erosion of the north spit was not prevented by a revetment in that area.
The 1,540-foot revetment also adds to the effectiveness of the 800-foot landward
extension of the north jetty in preventing outflanking of the north jetty.

82.Model testing of the 1,000-foot extension of the south jetty indicated the shift in
velocities away from the north jetty only occurred within the area of the entrance
channel. No changes to currents at the throat of the inlet occurred as shown in figures
7.5 and 7.6 of the Volume Il Taylor Engineering Report. For that reason the 1,540-foot
revetment measure is needed to prevent further current and wave action from impacting
the commercial vessel operations behind the remaining portion of the north spit as well
as an enhancement to prevention of outflanking of the north jetty. For those reasons
the 1,540-foot revetment is a non-separable element and is considered an integral part
of any plan to stabilize the inlet system.
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NO ACTION PLAN

83.No Action Plan (Without Project Condition). If no action is taken, the most probable
future conditions for the inlet without further project modifications would involve the
following:

84.Catastrophic Channel Breakthrough of the Old Halifax River Channel. The
formation of another channel will likely cause a change in flow conditions with shoaling
occurring in some areas. The resulting shallower depths will probably necessitate
emergency maintenance work as they have in the past. This future condition could be
worse than those previously experienced. The weir was open at that time causing an
influence on channel flow vectors in the area of the breakthrough. With the weir closed
on a flood tide the forces will be greater at the point of the breakthrough.

85.0nce a breach occurs, past experience indicates the altered hydrodynamics within
the inlet would cause rapid shoaling in certain areas for the short to intermediate term.
That shoaling would likely close the water access to the marinas and boatyard on the
north side of the expected breakthrough. Shoaling is a likely probability in the Halifax
River portion of the Federal channel near the breakthrough. The Federal Halifax River
channel would likely be temporarily unusable for ocean access and boaters would
attempt to use other access routes via the Intracoastal Waterway (IWW) to the southern
channel in Indian River or farther south to Canaveral Harbor. That condition would last
until Federal maintenance work could block the breach and remove shoals. A total
shoaling volume of approximately 230,000 cubic yards will resuit (Taylor Engineering,
1996, page 3-3). ]

86. Estimated erosion rates along the shoreline of the spit west of the north jetty are
about 70 to 80 feet a year. At that rate the next breakthrough is possible before the
year 2000 without the occurrence of a major storm. The force of such a storm could
cause a breakthrough sooner. Site visits after storm activity late in 1992 indicate
historical conditions support the engineering estimates. The area had experienced
minor overtopping and the erosion rate had apparently increased during the event.
Again in 1994 storm activity resulted in overtopping of the north spit and the start of a
breakthrough in that same area. To prevent an actual breakthrough from occurring and
threatening the landward end of the north jetty the Corps of Engineers used
maintenance material from a section of the IWW near Rockhouse Creek.
Approximately 215,000 cubic yards of material was placed from the landward end of the
north jetty to the area of the past breakthrough from April through September 1994.

87.Numerical modeling of a catastrophic breach condition as shown in figures 3.1 and
3.3 of Volume | of the Taylor Engineering report, “Ponce DeLeon Inlet Feasibility Study
Numerical Modeling and Shoaling Analysis”, indicates controlling depths in the
breakthrough area of six feet with maximum depths of 12 feet. Shoaling in the north
channel results in depths of about four feet. A total shoaling volume of approximately

49



230,000 cubic yards will occur (Taylor Engineering, 1996, page 3-3). Depending on the
shoreline erosion rate and extent of fill material to close the breach in the spit and
restore the shoreline in that area, the occurrence of a breakthrough will likely occur
again and be cyclical.

88.North Jetty Stability. Conditions at the inlet threaten the stability of the north jetty. A
deep water channel is very close to the jetty with existing depths ranging from 30 feet to
nearly 50 feet. The scour apron installed on the south side of the jetty for protection
was with channel depths at 20 feet or less. Prevailing velocities in the entrance
channel have been sufficient to erode a deeper channel which may now be below the
protective scour apron in places. A 1994 survey showed depths of 30-40 feet along a
section of the north jetty with a significant portion approaching 40 feet as shown in
figure 3. A more recent survey by U.S. Army Divers from June 3-15 of 1996 along the
length of the north jetty indicates depths of over 48 feet in the area of the scour hole.
The exposed sand in vulnerable areas along the jetty is subject to erosion. The scour
apron constructed in 1979 is still mostly intact and is providing adequate protection to
the jetty. The deep scour hole observed at the north jetty occurs along an area which
begins immediately landward of the 1979 scour apron. In July 1998 construction of a
scour apron along the scour hole area was completed; this apron extends from the
western limit of the 1979 scour apron to the eastern limit of the scour apron on the 800-
foot landward extension of the jetty. The entire length of the north jetty is then
protected against scouring damages. Portions of the north jetty crest have already
slumped 3 feet or more since initial construction. Continued maintenance costs are
likely to be high for repair work to maintain the integrity of the existing jetty structure.

89. Erosion of Spit Adjacent to North Jetty (With Maintenance). The State of Florida
and the port authority in 1986 purchased about 40 acres, shown in appendix E
photograph number 24, as part of the Lighthouse Point Park. As indicated on the
photograph, a portion of that area, marked "GONE", has eroded since the purchase.
Erosion of the shoreline in that area will continue until there is a breakthrough. As a
temporary preventative measure, material from maintenance work has been placed
along the eastern side of the spit in the past. As mentioned in paragraph (a) above
about 215,000 cubic yards was placed from the landward end of the north jetty to the
area of the breakthrough in April through September 1994. That material still may not
be enough in the event of a major storm to prevent a breakthrough. A public park
building had to be moved from its original location south of the parking lot to an area
north of the parking lot when erosion of the north spit threatened to undermine its
foundation in 1994. The area also had to be marked as dangerous and unsafe for the
public due to a high scarp and strong currents.
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90. Qutflanking of the North Jetty. Once a breach begins, the public park building and
parking lot could be lost in the ensuing erosion from high velocities in the developing
channel flow. The channel erosion could also cause the loss of material from
outflanking on the west end of the north jetty. Emergency maintenance would be
necessary to try and minimize the damage impacts. Damage to the west end of the
jetty with its concrete walkway is possible if measures to stop erosion do not occur in
time. Continued outflanking of the west end of the north jetty could produce an entire
new outlet for the Halifax and Indian Rivers resulting in major changes to the inlet.
Shoaling of both the north and south channels as well as changes in entrance channel
would result making passage through the inlet extremely dangerous and unpredictable.

91.Natural Erosion of the North Spit (Without Maintenance-Allowing a Breakthrough).
Under normal conditions without a major storm event the north spit will continue to
erode. If dredged material is not placed along the north spit to prevent a breakthrough,
the north spit will continue to erode from the east and west sides until it is eroded away
to the area of an old Halifax River channel. During that gradual process the material
eroded from the north spit will continue to build up islands at the back of the inlet throat
on either side of Rockhouse Creek as shown in figure 7.73, Volume |I of the 1996
Taylor Engineering Report. The Federal navigation channels which currently follow the
area of deepest existing water are expected to continue to provide adequate depths for
navigation. In the spring and summer of 1996 the sponsor indicates regular users of
the Federal channel in the Halifax River to the north of the inlet report deeper water
than has existed in recent times. That trend is expected to continue with a natural
erosion of the north spit. Eventually over the long term depths of 10 to 12 feet will
develop in the area of the old Halifax River channel (implied from numerical modeling of
that condition as shown in figures 7.93 and 7.94 of the Taylor Engineering Report
Volume ).

92. A review of the above measures in relation to the study goals of providing a more
stable and safe inlet for navigation and reduction of ongoing operation and
maintenance produced the need to combine some of the measures. The combination
of various measures to form new alternative plans satisfied study goals better than
individual measures.

93.As mentioned earlier, hydrodynamic model testing of the 1,000-foot jetty extension
by itself and in combination with reopening the north jetty weir and a channel
realignment narrowed the field of measures to consider. Model tests showed that the
1,000-foot jetty extension by itself produced desirable results for the outer portion of the
inlet. Some study goals were met by combining it with a channel realignment.
Reopening the north jetty weir in combination with the 1,000-foot jetty extension did not
satisfy major goals of shifting the entrance channel away from the north jetty and
improving navigation. A combination of the above measures resulted in the following
plans.
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COMBINING MEASURES

94.Plan A - South Jetty Extension. Both physical and numerical model results indicate
that a 1,000-foot extension of the south jetty parallel to the north jetty provides the best
hydrodynamic improvements to the inlet of the two different orientations and three
different lengths tested (i.e. six alternatives examined). Figure 11 shows the location of
the jetty extension in relation to the existing south jetty. The physical model indicated
the potential for the greatest reduction in sediment transport into the inlet from that
alternative. The numerical model confirmed the velocities and flows with that
alternative increased the least. The smaller the velocity changes the lesser the impact
on increasing wave heights relating to navigation concerns. [n addition to wave height,
wave steepness is a concern. In Ponce DelLeon Inlet, in the entrance channel, wave
steepness is a safety issue. On the ebb flow, incoming waves hit outgoing currents,
slowing wave velocities and compressing waves. The waves are therefore steeper.
Extending the jetty would decrease the heights of waves entering the inlet, especially
waves coming from southerly directions, because the jetty extension will block the
waves. Conditions will be safer as a result, particularly during ebb flow. Potential for a
natural relocation of the federal channel toward the center of the inlet also exists. As a
result Plan A is carried forward for further review in combination with other measures.

95.Plan B - North Jetty Weir Opening. Plan B involves reopening the north jetty weir
from the seaward end of the original opening landward for lengths of 500, 1,000, and
1,500 feet in combination with Plan A. Both physical and numerical model testing of
Plan B indicates that none of those north jetty weir openings satisfies study goals.
Numerical model results of flow and velocity distribution comparisons showed for the
most part very little change in comparison to existing conditions. Some localized
changes in velocities occurred near the weir in the existing channel but not in the center
or entrance portions of the channel. Physical model dye and coal tracer tests revealed
that none of the openings improved flows near the center of the inlet. The model
revealed a limited increase in sediment transport potential in the vicinity of the weir.
Wave heights within the inlet under all weir openings tested showed an increase over
existing conditions. The physical model confirmed findings of the numerical model that
no beneficial results for stabilizing the inlet and improving navigational safety accrued.
Therefore, Plan B is not considered any further.

96.Plan C - Channel Realignment. Plan C involves a realignment of the entrance
channel with the Federal channel in the Halifax River to the north of the inlet as shown
in figure 9 in combination with Plan A. An engineered cut through the north sand spit
provides a 12-foot deep by 200-foot wide channel 2000 feet long. The dredged
channel requires removal of approximately 193,000 cubic yards of material.
Approximately 50 percent of that material is beach quality and would be placed within a
2000-foot reach on the beach north of the north jetty. Model tests indicate high erosion
rates expected on the west and east sides of the island created by the engineered
channel resulting in shoaling to the south of the channel and closure of the existing
north channel which hugs the spit with the engineered channel eventually becoming
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dominant (Taylor Engineering, 1996, Vol. 2, pp. 7-149 and 7-155). The possibility for
shoaling along the Halifax River channel to the north and the Indian River channel to
the south while the inlet adjusts to that change seems to outweigh the benefits of
straightening out the entrance channel with the realignment. With the realigned
channel, revetment along the north shore of the alignment is a likely requirement to
keep the ebb and flood flows within the design channel and prevent the new channel
from eroding that shoreline and outflanking the north jetty. Straightening of the
entrance channel would reduce scouring and relieve hydraulic pressure on the north
jetty. Plan C is not kept for further consideration since that area is expected to
establish a channel through natural processes.

97.Plan D - Groin Field. The groin field described in figure 14 received consideration
early in the feasibility study. Approximately 75 percent of the area shown in that
illustration has been degraded. Under existing conditions the ebb and flood tidal
currents continue to severely erode the spit. With the revised shoreline and the
orientation of the entrance channel and Halifax River channel to the north eroding the
north spit from the east and west sides, groin fields would no longer provide an effective
measure in stopping erosion. If actually put in place the accelerated erosion from the
west and east sides of the spit could leave the groins detached. In addition to being
ineffective in protecting the shoreline the detached groin field would negatively impact
navigation. As a result of the shoreline survey analysis the groin field was removed
from discussion as a measure to help stabilize the inlet. During a Plan Formulation and
Engineering Technical Review Conference at the Jacksonville District on July 12, 1995,
the sponsor, District, and SAD personnel agreed on removal of the groin fields from
further consideration.

98.Plan E - Landward North Jetty Extension (Maintenance). As mentioned earlier three
landward north jetty extension alignments existed during the Reconnaissance Study for
consideration as shown in figure 10. Due to the dynamics of the inlet, erosion of the
north spit occurred before any action to provide a landward extension of the north jetty
in the area of alignment one could occur. Figure 5 illustrates the rapid shoreline
recession. Alignment three does not provide any protection for the remaining areas of
Lighthouse Point Park nor the commercial vessel marinas in the area. Alignment two
provides protection for those areas as well as preventing the north jetty from being
outflanked. Plan E as shown in figure 11 consists of a 800-foot landward extension of
the north jetty along alignment two. Appendix A contains engineering design and
construction details.

99.Plan E is a maintenance requirement that requires construction with or without the
project. An analysis of the north spit erosion indicates that the entire area will continue
to erode back to the Plan E alignment by the year 2002 with or without improvements
(Taylor Engineering, 1996, Vol. 1, p. 3-7). Plan E must exist by the year 2002 to
prevent outflanking of the north jetty. Continued outflanking of the west end of the
north jetty could produce a entire new outlet for the Halifax and Indian Rivers resulting
in major changes to the iniet. Shoaling of both the north and south channels as well as
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changes in entrance channel would result making passage through the inlet extremely
dangerous and unpredictable.

100. Plan F - Revetment. As shown in figure 11 Plan F consists of a 1,540-foot
revetment extending from the end of the 800-foot landward extension of the north jetty
(Plan E) along the north shoreline of an old Halifax River channel. As mentioned earlier
model testing of the 1,000-foot extension of the south jetty indicated a shift in velocities
away from the north jetty only occurred within the area of the entrance channel. No
changes to currents at the throat of the inlet occurred as shown in figures 7.5 and 7.6 of
Volume 1l of the 1996 Taylor Engineering Report. For that reason the 1,540-foot
revetment measure is needed to prevent further current and wave action from impacting
the commercial vessel operations behind the remaining portion of the north spit as well
as an enhancement to prevent the outflanking of the north jetty.

101. Plan F also protects approximately nine acres of upland/wetland areas from
erosion. Approximately 6.6 acres of that nine acre protected area are wetlands.
Placement of stone or other shoreline hardening material is expected to provide a net
4.5 acre (6.6-2.1) savings of wetlands when compared to the without project condition
which results in a loss of all the existing wetlands/uplands located west of the north

jetty.

102. Appendix A contains an engineering and design analysis of revetment design for
Plans A and F (Design of Revetment Section #2). Plan F is considered a non-
separable element in combination with Plan A. Both are needed together to satisfy
study goals. Plan A is the best alternative for reducing sediment transport around the
south jetty and helps shift currents away from the north jetty and toward the center of
the inlet. However, model testing shows that no change in currents occur at the throat
with Plan A so erosion of the north spit will continue without a revetment along the
alignment of plan F to stop it (Taylor Engineering, 1996, Vol. Il, p. 9-2).

103. Plan G - South Channel Extension. Plan G extends the existing south channel
northward along the Intracoastal Waterway (IWW) to a planned commercial fishing park
facility located at the former Swoope Power Plant site shown in figures 15-18. The
channel extension provides access for deeper draft commercial fishing vessels to
potential new docking, fish processing, and repair facilities. The channel extension
involves deepening of only the 12-foot by 125-foot wide IWW portion since existing
deep water is available with a channel realignment of the current south Ponce Del.eon
Inlet channel. The existing 125-foot width of the IWW is kept. Depths considered for
the evaluation included 1-foot increments from 13 to 22 feet. Quantities for each depth

are in Table 4.

104. The same numerical, two-dimensional hydrodynamic model and companion
sediment transport methodology used earlier was modified to test plan G channel
deepening on three different inlet conditions. The conditions included existing 1994
inlet bathymetry, an expected future inlet bathymetry (channel through the inlet’s north
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spit with a submerged shoal), and an alternative future inlet bathymetry (channel
through the north spit with an emergent island). Each of the three conditions contained
the proposed 1,000-foot south jetty extension.

Tabie 4
Deepening Volumes
Depth Volume (cubic yards)
(feet)
IWW Proposed fish processing facility (berthing areas) Total
Cuts V-24 to V-27 Side channel Adjacent to Cut V- Subtotal
24
13 40,856 27,353 19,993 47,346 88,202
14 79,374 29,095 24,467 53,562 132,236
15 127,635 30,836 28,941 59,777 187,412
16 183,624 32,578 33,415 65,993 249,617
17 256,785 34,319 37,890 72,209 328,994
18 323,087 36,060 42,365 78,425 401,512
19 404,702 37,801 46,840 84,641 489,343
20 492,558 39,542 51,315 90,857 583,415
21 585,327 41,283 55,790 97,073 682,400
22 682,945 43,024 60,265 103,289 786,234

105. The model testing revealed minimal hydrodynamic and sediment transport
impacts for all three inlet conditions. Changes in velocities within the deepened IWW
cuts ranged from 0.02-0.04 feet per second during both flood and ebb. According to
Taylor Engineering, operating under the limitations of the present sediment transport
methodology, existing sedimentation/erosion regimes are expected to be largely
unaffected by the proposed deepening of the IWW (Taylor Engineering, 1997, pp. 60-
62).

106. After a public workshop on July 24, 1997, sponsored by the Volusia County
Council Port Authority Advisory Board, three additional locations for the commercial
fishing park facility were considered. Plan G reviewed a total of four different sites for
that facility. In addition to the Swoope Power Plant location, Feger's Seafood fish
processing facility in the City of New Smyrna Beach, a marine industrial zoned site
adjacent to the Boston Whaler Plant south of New Smyrna, and an existing location for
commercial fishing charter vessels and repair facilities located on the north side of the
inlet by the lighthouse represent other alternative locations. The existing Ponce
DelLeon Inlet commercial charter fishing/repair facilities on the north side of the inlet are
limited for expansion by the adjacent Lighthouse Point Park, Lighthouse Museum, and
the Town of Ponce Inlet. Access to commercial highways such as U.S. 1 requires
traveling north about 5.5 miles to the Port Orange bridge over various types of roads.
Some of those roads are not currently designed for commercial traffic. Due to the
limited room for expansion and inadequate commercial transportation access, the
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existing commercial fishing and repair facilities on the north side of the inlet near
Lighthouse Point Park were dropped from further consideration.

107. A comparison of the costs to deepen the existing IWW to the other three

locations is shown in Table 5. For each of the depths shown the Swoope Power Plant
options are less than the cost to deepen the Federal IWW channel to either the Feger

or the Boston Whaler sites.

Table 5
Plan G Fishing Park Locations/ Disposal Options

Locations/Disposal Options 14' Depth  |15' Depth 16' Depth
Swoope Power Plant Site

South Beach 1 (OP) $2,096,000 | $2,426,000{ $2,756,000

South Beach 2 (Revised Access) |$1,572,000 | $1,803,000{ $2,042,000

Upland MSA 434/434C N&S $1,349,000 | $1,550,000] $1,740,000

Shoals - Inlet Throat $1,269,000 | $1,467,000| $1,662,000
Feger Site (MSA 434/434C N&S) [$2,505,000 | $2,736,000] $2,877,000
Boston Whaler Site (V-26/V-21) $9,548,000 {$10,801,000{$11,772,000

108. The disposal areas considered for each of the above plan G alternatives include
current IWW disposal sites for dredged material from the section of the IWW containing
that particular alternative. For example, according to the current disposal plan for the
IWW, the Swoope Power Plant and Feger's are located in Reach IV of the IWW. The
primary site for disposal of material from that reach is a beach placement area located
south of Ponce Del.eon Inlet and designated as Beach Placement Area V-PDI. The
secondary site for Reach 1V is an upland disposal area called MSA 434/434C North and
South (Taylor Engineering, 1997). The Boston Whaler Plant alternative is located in
Reach V of the IWW. The primary disposal sites for that reach include V-26 and V-21
(Taylor Engineering).

109. Of the four disposal options shown for the Swoope Power Plant, the least
expensive location is listed as Shoals-Inlet Throat and shown on figures 15, 17, and 18.
That disposal option consists of open water discharge of material on existing shoals
located at the back of the inlet throat on each side of Rockhouse Creek. Controlling the
discharge of dredge material onto those existing shoals may prove difficult. Dredged
material might flow into the adjacent Federal navigation channels resulting in a shoaling
problem. U.S. Fish and Wildlife Service also considers the shoal areas as the least
favorable of all the potential disposal areas since those areas provide feeding sites for
shore and wading birds. For those reasons no further consideration of that alternative
was made. With that option eliminated, Table 5 indicates the resulting least cost
disposal option is an upland disposal area called MSA 434/434C North and South.
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110. Plan G in combination with plans A and F provides additional project features
that allow an increase in commercial benefits for project consideration. The increased
commercial benefits result from the sponsor providing public dockage for commercial
fishing vessels along with private development of a commercial marina and seafood
processing facilities at the site of the former Swoope Power Plant as shown in figure 15.

111. An estimate of costs for a potential commercial marina and seafood processing
facilities is included in the following Table 6. Of the total costs shown($8,689,000)
approximately $7,139,000 can be considered a without-project or sunk cost resulting in
a total of $1,550,000 in associated costs to be included in the total project first costs.

ENVIRONMENTAL CONSIDERATIONS

112. Initial environmental coordination with appropriate Federal, State, and local
organizations during the Reconnaissance Study began with a September 29, 1992,
letter describing alternatives under consideration. That letter was followed by a
February 7, 1995, letter during the Feasibility Study adding two additional alternatives
not previously considered. With the addition of a deepening alternative involving the
extension of the south channel along the IWW, a coordination letter dated March 18,
1997 was provided. All environmental and other coordination correspondence is
included in appendix C and/or referenced in the Environmental Assessment (EA).

113. Implementation of the proposed alternatives will help stabilize the inlet and
associated environments. Placement of armor stone for the south jetty extension will
provide additional hardground in the area for colonization by crganisms similar to those
now inhabiting the area. Hardening and protection of the shoreline along the sand spit
on the west end of the north jetty will cover approximately 2.1 acres of wetlands but at
the same time protect nine acres of existing wetlands/uplands habitat. Approximately
6.6 acres of that nine acre protected area are wetlands. Placement of stone or other
shoreline hardening material is expected to provide a net 4.5 acre (6.6-2.1) savings of
wetlands when compared to the without project condition which results in a loss of all
the existing wetlands/uplands located west of the north jetty.

114. No Action Plan. If nothing is done to stabilize the inlet, wetland areas within the
immediate vicinity of the inlet will continue to have impacts. The sand spit with adjacent
wetlands will continue to be impacted by erosion and filling to correct for erosion. While
that area is impacted through changing conditions, other areas nearby are accreting
with the overall impact to wetlands being somewhat minimal. Shoaling north of the
south jetty is covering the rock jetty in that area which is a loss of hard ground. The
north jetty instability and shifting of the rocks impacts the attached marine life. Boating
accidents in the inlet may result in minor spills of oil and fuels as well as other
chemicals.

77



Table 6
Commercial Fishing Facility Estimated Total First Costs
ITEM COST

Stormwater Retention $28,000
RE- Land $1,125,000
RE- Site Preparation/Remediation/Permits $212,500
Seafood Processing Fit-Out $1,550,000
Marine Ramp Railway Fit-Out $43,000

Commercial Facility
Docking Facility $236,947
Fish Processing Facility $3,231,134
Ice Plant Facility $198,463
Fuel Storage Facility $28,590
Bulkhead $485,778
Roadway Improvement $131,511
Outdoor Lighting $10,292
Tie in to local utilities/sewage $55,721
Pavement for parking area $522,359
35X70 Warehouse for Storage $180,000
Boat Ramp / Railway $10,423
Total Associated General Items|$8,049,718
Contingencies $639,512
Total First Costs|$8,689,230

115. As stated in the U.S. Fish and Wildlife Service (USFWS) Coordination Act
Report:

The most significant impact to natural resources for the no action
alternative would be the projected loss of the remaining salt marsh and
mangrove swamp habitat, and all the associated biomass, from continued
advanced erosion of the north spit of the old riverbed. The accompanying
movement of sediment and nutrients into the water column is also likely to
affect organisms within the benthic and sub-littoral zones. These effects,
especially for the open water fauna and flora, likely will be transitory due
to the speed and range of shifting physical conditions typical of most
inlets. The presence of an extensive marsh and mangrove system both
north and south of the inlet would also tend to lessen the overall impacts
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of wetland loss. Additicnal shoaling in the Halifax River resulting from a
break-through would impact the local benthos at that site. Shoaling may
also reduce exchange of water and sediment from the boat basin cove,
creating conditions favorable for expansion of the adjacent salt marsh and
mangrove swamp. Degradation of the north jetty would expose more rock
to the littoral and sub-littoral zone and provide additional shelter for fish
and some crustacea as well as living surface for various algae and
molluscs. Further expansion of the littoral zone adjacent to the inlet side
of the south spit would likely benefit some benthic organisms, shorebirds,
and nesting turtles. A breach behind the north jetty would remove some
beach and foredune habitat and encroach on the transitional dune area.
Fish, sub-littoral benthic organisms, and other tidal rock inhabitants would,
on the other hand, have new habitats to exploit.

116. Plan A - South Jetty Extension. Construction and post-construction impacts from
extending the south jetty 1,000 feet include the following as stated in the USFWS
Coordination Act Report, found in the Environment Assessment section of this report:

Impacts from increased boat and barge fraffic expected during
construction of the jetty extension include temporary displacement of fish,
plankton, and some loafing and feeding shorebirds, permanent loss of
some sand-bottomed, benthic habitat within the jetty footprint, and
possible impacts to manatees and sea turtles, which will be covered in the
section on threatened and endangered species. Direct habitat impacts
expected or predicted during the post-construction period include the
addition of more dry and tidally-influenced, hard rock substrate; sand
accretion to varying degrees along the beach upwards of a mile south of
the new jetty; and loss of some shoals and extended beach along the
north side of the south spit. The sand accretion predicted for the south
beach will directly benefit shorebirds, benthic species found within the
littoral and sub-littoral zones, nesting sea turtles, and other upper beach
fauna and flora. The dune habitat in this area and its associated biotic
community will also benefit from the increased availability of sand
necessary for the maintenance and growth of this habitat type. These
benefits will more than offset the predicted loss of some littoral and
sublittoral habitat adjacent to the south side of the inlet throat.

117. Plan B - North Jetty Weir Opening. USFWS has the following comments on
reopening the weir in the north jetty:

Reopening of 1,000 feet of weir would require removal of 255 feet
of concrete walkway atop the jetty and approximately 17,000 tons of
armor stone. If walkway demolition and rock removal is a land-based
operation, the work would involve transporting equipment over the beach,
then filling in jetty voids with stone to create a smooth, driveable surface
for the heavy equipment. Part of the beach may be used as a staging
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118.

area for materials. Some transient impacts to upper beach fauna and
flora may occur, as well as temporary displacement of feeding and loafing
shorebirds. A water-based operation may temporarily effect shorebirds,
fish, plankton, and the sub-littoral benthos. Removal of the submerged
rock would reduce the total amount of hard substrate available to algae
and aquatic and semi-aquatic marine invertebrates. Dredging of the
impoundment basin would have short-term, open water and benthic
impacts. Dredged spoil used for beach renourishment may impact
nesting sea turtles, crustacea and other littoral benthos, while careful
deposition in already existing and permitted spoil disposal sites is likely to
have only minor impacts on an already disturbed plant and animal
community.

The major change expected from the weir reopening is movement
of additional sediment into the inlet from renewed littoral drift across the
north jetty. Some of this sediment is expected to be deposited in the
adjacent impoundment, where it may be piped or dredged to renourish
south jetty beaches. Other sediment may be carried further into the inlet,
where it will likely be involved in formation and maintenance of shoals,
sandflats, and possibly accretion of remaining interior sand beaches
bordering the north and south spits. The beach and dunes adjacent to the
north jetty may become narrower due to transport of sediment formerly
available to renourish these habitats. With the exception of dredging and
artificial beach renourishment, the major expected change would
potentially add new plant and animal habitat to the inlet. Since the
greatest possible change to the north beach and dune system is likely to
occur in the immediate vicinity of the north jetty, the overall impact to
fauna and flora is not expected to be significant.

Plan C - Channel Realignment. According fo USFWS:

The dredging in open water will remove the existing benthic
community within the excavated area. Turbidity, especially within the old
riverbed, will likely have a temporary, though possibly significant impact,
on plankton and fish. Water-based operations may temporarily increase
the risk of impacts to manatees and sea turtles. Land-based operations
will remove some terrestrial plants and temporarily displace some
animals, possibly including the Atlantic salt marsh snake. Up to three
acres of mixed salt marsh, mangrove swamp, and sand beach will be lost
due to their location within the footprint of the channel. In-kind mitigation
would be required for the loss of the vegetated wetlands. Dredging would
generate approximately 193,000 cubic yards of spoil. Beach-quality
material may be used in renourishment projects, subject to further review
for potential impacts to nesting sea turtles. Other spoil should be
deposited within permitted and active disposal sites to minimize potential
impacts to fish and wildlife resources. Permitted but inactive sites and
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119.

120.

new sites without wetlands under consideration for disposal should first be
assessed for occurrence of and potential impacts to federally-listed
species. New potential sites with possible wetland impacts would first
require a review of all fish and wildlife resources for possible impacts.

Some recolonization of dredged areas within the vicinity of the inlet
and Halifax River should occur, and produce a benthic structure similar to
the existing community. Significant changes in depth, current, salinity,
and bottom sediments are expected within the old riverbed following
dredging. This new habitat and the organisms which will colonize and
otherwise use it should more closely resemble that occurring within the
inlet and Halifax River. If this alternative produces greatly reduced water
velocities on the flood tide in the vicinity of the spoil disposal peninsula,
some accretion and low and high marsh formation may occur on the
peninsula’s southwest shore. If landward water velocities are not
significantly diminished over current conditions, some erosion, possibly
significant, may occur along the same shoreline. This in turn would likely
have short-term impacts on the open water and benthic communities.

Plan D - Groin Field. USFWS acknowledges that:

The construction of a set of three groins along the sand spit inside
the inlet adjacent to the north jetty was originally considered to preserve
the remaining shoreline and prevent breaching of the spit by deflecting
flood tide currents away from the spit. Since this alternative was
considered in the Reconnaissance Report, more than 60 acres of
remaining sand spit and marsh have been lost to erosion. As a result
these physical changes to the north spit since publication of the
Reconnaissance Report, the Corps has reviewed this alternative and
determined that the current conditions no longer matched the parameters
under which the groin field was to operate. The Corps therefore decided
to drop this alternative from the project consideration and the biological
assessment of its impacts to natural resources became unnecessary.

Plan E - Landward North Jetty Extension (Maintenance).

USFWS says the 800-foot long landward extension of the north jetty:

121.

would impact approximately 2.85 acres and transverse a portion of
the existing sand barrier as well as some backdune habitat. The few
plants which colonized the sand barrier were found adjacent to the
backdunes and marsh. Animal use of this sand deposit is likely to be
transitory rather than permanent. The permanent loss of the backdune
habitat within this section will not be significant since the adjacent
Lighthouse Point Park consists primarily of this type of habitat.

Plan F - Revetment. According to USFWS the 1,540-foot revetment:
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would impact a total of approximately 4.27 acres including between
two and three acres (2.1 according to Corps calculations) of tidal mud flat,
low and high salt marsh, and mangrove swamp. Impacts to tidal mud flats
would be temporary, since sedimentation and backfill would be expected
to cover at least that portion of the revetment where the impacts occur
below mean low water. In-kind mitigation would be required for the loss of
the vegetated wetlands. This habitat is also within the range of the
federally endangered, Atlantic salt marsh snake. The discussion of
possible impacts to this species may be found in the section on
threatened and endangered species. Impacts to the additional 1.72 acres
of open spoil field is not likely to be significant since this sparsely
vegetated habitat appears to offer minimum wildlife function and value.
The loss of the mixed herbaceous and woody transitional area also will
not be significant because similar habitat on the peninsula still exists as
well as more extensive habitat on the north side of the marina cove.

An indirect impact of the revetment is the possible mortality of
some sections of mangroves adjacent to the revetment due to the
blocking of tidal flow between the old riverbed and the peninsula’s
wetlands. Depending upon rainfall and tidal influence, these areas may
convert into a more herbaceous, high marsh, or become a salt barren.
Both of these habitats have unique functions and values which can be of
special benefit to both resident and transient wildlife. Any indirect loss of
mangrove swamp must be added to the mitigation required for the direct
impacts.

Few upland or transitional plants, and terrestrial animals are likely
to utilize the dry portions of the revetment. Estuarine organisms may
utilize that portion of the revetment on both sides that are under regular
and irregular tidal influence. Should the remaining north spit marsh erode
and inlet breakthrough occur, some portion of the entire southwest side of
the revetment is predicted to be under littoral and sublittoral influence.
The pattern of floral and faunal use of this area is then expected to be
more like that of the north and south jetties.

122. Plan G - South Channel Extension. The July 23, 1997, U.S. Fish and Wildlife
Coordination Act Addendum for the Ponce Del.eon Inlet states:

Upland Disposal Sites Concerning the upland disposal sites MSA
434/434C North and South, Both sites historically were used as disposal
sites for the IWW.

The north site (MSA 434) is approximately 378 acres, and appears
not to have been used as a disposal site for many years based on the
growth of the vegetation throughout the area (figures 8-10). The
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predominant vegetation is wax mytrle, cabbage palm, red cedar, lantana
(Lantana spp.), smilax (Smilax spp.), and sea oats (Uniola paniculata).
During a cursory survey, four active gohper torioise (Gopherus
polyphemus) burrows were found, and one gopher tortoise was observed
in a burrow (figure 11).

The south site (MSA 434C) is approximately 47 acres, and appears
to have been used more recently than the north site (figures 12-14).
There has been little recruitment of vegetation on the disposal site. The
predominant vegetation is sea oats.

The Service believes the use of the south site would have less
environmental impact than the north site because it lacks the plant or
animal diversity observed on the north site.

Shoal Sites The shoaled areas are located between the inlet and
the mouth of Rockhouse Creek. As shown in figures 15-19, the shoals
are unvegetated, except one small patch of smooth cordgrass found on
the extreme south end of the south shoal. Between the shoals and the
islands, there were exposed tidal flats. Several unidentified shore birds
were feeding on invertebrates found on these flats.

Of the three proposed methods of disposal available to the Corps
for this project, the Service ranks the shoaled sites as the least favorable.
The shoaled areas do provide feeding sites for shore and wading birds.

Beach Disposal Site The proposed beach disposal site begins
south of the south jetty and will continue south along the beach until
360,000 cubic yards of sand is disposed of. The Corps did not identify a
termination point.

Sandy beaches are populated by small, short-lived infauna with
high species density and substantial reproductive potential and
recruitment, for example decapods crustaceans, bivalves, spionid worms,
and burrowing haustoriid amphiopods. These communities occur in
relatively well-defined zones and depend to some extent on the nature of
substrate.

The southeastern beach mouse (Peromyscus polionotus
niveiventris), a Federally listed threatened species, may be found in the
dune system. The marine turtles identified above may nest on the
intertidal beach and supralittoral zones.

The dredged material will be piped from the project site to the

beach to be dispersed. Work will be confined to the intertidal beach and
supralittoral beach zones; no work will be conducted in the dunes.
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Other than the impacts and conditions discussed in the enclosed
biological opinion, the Service believes the impacts of beach disposal will
be temporary. The invertebrates will recolonize the intertidal and
supralittoral beach zones shortly after disposal.

123. Historic Properties. The area of impact for the proposed project includes both
uplands and submerged lands. Therefore, historic property analysis for the Feasibility
Study included consideration of both terrestrial and submerged cultural resources.
Significant historic properties have been identified in the inlet vicinity. Unidentified
historic properties may also be located in the area.

124. Based on archival research and consultation with the Florida State Historic
Preservation Officer (SHPQ), it was decided that a magnetometer survey should be
conducted for the proposed jetty extension. During diver investigation of seven
potentially significant targets, no historic materials were identified in the study area.

125. Terrestrial archaeological surveys were conducted for Lighthouse Point Park,
north of Ponce DeLeon Inlet. The landward extension of the north jetty may affect the
foundation remains of the Hotel Inlet Terrace. The survey archaeologist and the SHPO
agreed that this site is not eligible for listing in the National Historic Register of Historic
Places. Although the Corps of Engineers does not have any responsibility for this site
for compliance with Section 106 of the National Historic Preservation Act, the non-
Federal sponsor may want to relocate an interpretive sign and part of the foundation.

126. Correspondence appendix C contains two letters, dated June 30, 1997, and
August 27, 1997, from the SHPO. The first indicates that realignment and extension of
the south channel of the Ponce DelLeon Inlet project to about Cut-24 of the IWW will
have no effect on historic properties listed or eligible for listing in the National Register
of Historic Places. The second letter confirms the same no effect determination for the
two proposed Dredged Material Management Areas (DMMA) MSA 434/434C North and

South.

127. Aesthetics. An evaluation of the aesthetics of the alternative plans reveals the
following considerations:

o Quarry and use native stone for the jetty extension and revetment which
would blend with the surrounding environment and fit in its unnatural landform
(if engineering design and costs considerations allow);

» Cover the jetty extension and revetment with local sand to conceal the rock
and plant with native vines (backfill will be used along revetment to restore
existing grades and allow natural re-establishment of flora); and

» Cover the rubble jetty with a capped concrete walkway accessible for
recreational purposes (not a Corps option due to budget priorities).
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128. Recreation. The impacts to existing and future recreational facilities from
consideration of the alternative plans involves the following. Loss of access to the
fishing pier located on the north jetty results if the No Action Plan occurs. With the
1,000-foot extension of the south jetty , Plan A, accretion of the beach south of the
south jetty will occur for about one mile according to the Genesis Model work discussed
in appendix A. That improvement should enhance recreational opportunities for the
Smyrna Dunes Park. Future recreational opportunities under investigation by the
Ponce DeLeon Inlet Port Authority include possible development of two existing
dredged material disposal islands located north and south of Rockhouse Creek. In a
report titled Increasing Recreational Use and Profitability of Parks and Lands in the
Ponce Inlet Area: A Conceptual Articulation (Michael L. Avery and Dr. Daniel K. Rosetti)
dated May 21, 1996, the authors recommend developing a water taxi service between
the north and south parks and an accessible Mainland site. They suggest development
of a Comprehensive Use Plan for the disposal islands and development of a
recreational complex on the islands.

MITIGATION RECOMMENDATIONS

129. In a letter dated 10 July 1996 the Environmental Branch of the Jacksonville
District explained that a comparison of the without project condition to Plan F resulted in
a net gain of approximately 4.5 acres of wetlands. As a result Plan F should not require
mitigation (U.S. Fish and Wildlife Service). The footprint and side slope area of the
revetment of Plan F covers 2.1 acres of wetlands. The revetment of that plan protects
approximately 6.6 acres of wetlands. The area saved or net gain as result of Plan F is
4.5 acres (6.6-2.1). If Plan F is not built, that area will erode and be totally lost by the
year 2002 according to a shoaling analysis provided by Taylor Engineering (Taylor
Engineering, 1996, Vol. 1, p. 3-7). While no mitigation is required, USFWS
recommends as a minimum the Corps should make every effort to maintain the current
tidal flat, fringing salt marsh, and mangrove swamp located between the old Halifax
riverbed and the adjacent spoil upland.

130. Plan F - Revetment. According to USFWS the Corps should observe the
following conditions to the maximum extent practicable:

» Align the channel and/or revetments to reduce their direct or indirect impacts
on the preceding jurisdictional wetland.

» Where wetland impacts are unavoidable, dredge and fill operations should be
conducted in a manner that restores the existing grade and dimensions of
those wetlands prior to completion of the projects. This strategy will promote
natural re-establishment of the biota associated with the tidal flat, salt marsh,
and mangrove swamp.
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« Artificially plant the dominant salt marsh and mangrove flora on the
appropriate impacted areas at low densities to initially stabilize all areas and
provide starter stock for those areas that are furthest from contiguous natural
vegetation and less likely to be adequately vegetated through natural re-
establishment.

ENDANGERED SPECIES

131. The proposed work for inlet stabilization is not expected to adversely affect any
threatened or endangered species. The National Marine Fisheries Service (NMFS) in
their September 10, 1996 letter in appendix C determined that endangered or
threatened species under their purview would not be adversely affected by the
proposed project.

132. In response to the District letter dated March 18, 1997, requesting comments on
realignment of the south Ponce DelLeon Inlet channel and extension of it along the IWW
north to the site of the former Swoope Power Plant, NMFS provided comments on the
deepening and location of a commercial marina in their letter dated April 16, 1997, of
appendix C. NMFS requested that the models (numerical and physical) used in testing
of alternatives for the study be modified to assess the impacts of channel deepening on
tidal flows, freshwater input flows, currents and salinity regimes.

133. The numerical model was modified to include testing of increasing the design
depths of the affected channel reaches from 12 feet to 16 feet. While impacts on
hydrodynamics and sediment transport were obtained, salinity changes were not part of
the modeling process. The same numerical, two-dimensional hydrodynamic model and
companion sediment transport methodology used earlier was modified to test channel
deepening on three different inlet conditions. The conditions included existing 1994
inlet bathymetry, an expected future inlet bathymetry (channel through the inlet’s north
spit with a submerged shoal), and an aiternative future inlet bathymetry (channel
through the north spit with an emergent island). Each of the three conditions contained
the proposed 1,000-foot south jetty extension.

134. The model testing revealed minimal hydrodynamic and sediment transport
impacts for all three inlet conditions. Changes in velocities within the deepened IWW
cuts ranged from 0.02-0.04 feet per second during both flood and ebb. According to
Taylor Engineering, operating under the limitations of the present sediment transport
methodology, existing sedimentation/erosion regimes are expected to be largely
unaffected by the proposed deepening of the IWW (Taylor Engineering, 1997).

135. A review of bathymetric surveys of the Ponce DeLeon Inlet in appendix A
indicates naturally occurring depths of 16-27 feet already exist in the entrance and
south channel of the inlet over an area approximately three times the width of the
existing south 100-foot wide channel. Some depths within 50-100 feet of the north jetty
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range up to 40 feet. Due to the naturally occurring depths of 16-27, the south channel
of the inlet requires only realignment with little or no dredging. Since the cross-
sectional areas of the existing deep water are much greater than the dredging prism of
14-16 feet deep by 100 feet wide, no significant change in the salinity regime of the inlet
is expected.

136. Based on model testing hydrodynamic results, velocity changes in the IWW
indicate no to subtle variations. Therefore, salinity variations within the waterway are
also considered to be non-detectable.

WATER QUALITY CERTIFICATION

137. The District prepared a document entitled Draft Preliminary Environmental
Assessment for Maintenance Dredging of Ponce DeLeon Inlet (dated June 1996). A
Florida Department of Environmental Protection (FDEP) request for additional
information was responded to on January 4, 1999. The permit request for maintenance
dredging of the study area involves removing an anticipated 500,000 cubic yards of
material every four years. Placement alternatives for the dredged material include the
north (secondary) and south (primary) beaches. FDEP notice of intent to issue a Water
Quality Certificate is scheduled for February 1999. As of this writing no plans for
maintenance dredging are funded or scheduled through FY-1999.

INITIAL ALTERNATIVE EVALUATION

138. The planning objectives, previously discussed, provided the basis for evaluating
each of the alternatives. Plan consideration had to consider several problem areas at
the inlet for stabilization. One was possible solutions to prevent the undermining and
outflanking of the north jetty. Another was potential solutions to prevent a catastrophic
or periodic breakthrough of the spit on the west end of the north jetty in the future.
Cumulative problems from the breakthroughs have a negative economic impact on
commercial fleet operations in the area. Yet another consideration was protective
measures for public property in the way of a potential breakthrough. The fourth
consideration involves solutions to minimize changing conditions in the navigation
channels to improved navigation safety. A fifth concern involved providing adequate
public docking facilities to attract sufficient commercial vessels to provide benefits for
justification of the improvements. To address those problems, several improvement
features were identified as alternative plans for consideration. An initial assessment of
those plans in appendix A provides an engineering evaluation on each alternative. To
achieve the planning objectives, a combination of plans would be necessary for an
overall solution to problems.
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139. Cost Estimates. A description of each alternative plan is discussed under the
ALTERNATIVE PLANS section of this report. The engineering analysis and cost
estimates provide information to make evaluations in preparing the design conditions
for estimating costs. The estimates of total first cost for the following alternatives are in
Table 7: Plan A/F, Plan A/F/G14, Plan A/F/G15, Plan A/F/G16, Plan A/F/G17, Plan
AJF/G18, and Plan A/F/G19. The costs for Plans A/F and G are estimates just for those
plan features. The combination of plans A/F or Plans A, F, and G are required to meet
planning objectives. Plans A and F represent non-separabie elements. Plan A, the
1,000-foot extension of the south jetty, causes the entrance channel to relocate toward
the center of the inlet away from the north jetty. Plan F, the 1,540-foot revetment,
protects commercial vessel marinas in addition to remaining wetland/upland areas and
prevents the north jetty from being outflanked. Plans B, C, and D did not satisfy
planning objectives and were removed from consideration. Plan E, the 800-foot
landward extension of the north jetty, involves future maintenance work and requires
implementation by the year 2002 either with or without a project to prevent outflanking

of the north jetty.

140. The average annual equivalent costs for each of the alternatives are shown in
Table 7. The combination of various alternative plans is required to accomplish
stabilized conditions in the inlet and an overall reduction in maintenance cost. Currently
a natural process of relocation of the existing deepwater channel toward the north jetty
is occurring which results in greater than required depths for navigation. With the
1,000-foot south jetty extension improvement a shifting of the entrance channel away
from the north jetty and more toward the center of the inlet is expected. Allowing the
channel to shift northward naturally will gradually shift the channel with little or no
maintenance. Future maintenance costs are discussed in the SELECTED PLAN
section. Savings in prospective future maintenance are provided in that discussion.
Interest and amortization of first costs plus interest during construction is at an interest
rate of 7 1/8 percent over an economic analysis period of 50 years.

141. Assessment. The various alternative plans offer the potential for a number of
combinations. However, cost was a major consideration since testing of plans with a
combined numerical and physical model reduced the evaluations to just Plans A, F,
and G which met planning objectives. Model tests indicate that the south jetty
extension (Plan A) is a necessary component of all plans. A combination of Plans A, F,
and G seems to best meet the planning objectives. Model tests indicate that Plans A
and F should help shift the entrance channel away from the north jetty reducing impacts
on that structure and possible loss of public property, wetlands, and structures. With a
more stable system of channels boater safety should improve to help reduce damages
and loss of life in the area. Plan G provides access to public docking facilities for
commercial fishing vessels requiring a 14-foot or greater project depth. The additional
features of plan G allow an increase in commercial benefits.
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INITIAL BENEFIT ANALYSIS

142. The proposed improvements are to provide more stability for the navigation
project at Ponce DelLeon Inlet. With a more stable inlet the navigation problems
associated with the shifting channels and shoaling will be reduced significantly.
Maintenance will also be less of a problem and the USCG will be able to mark the north
channel for the project. The benefit analysis provides the economic impact of existing
and prospective future conditions on boaters using the inlet with and without
improvements. The analysis also evaluates past maintenance problems and possible
future conditions with and without project improvement. Appendix D provides a
description of the benefit analysis categories. The fwo main groups of benefit
categories described in appendix D include transportation savings for both commercial
and recreational vessels. The discussion on transportation savings that follows
presents savings for alternatives considered with the fishing park and without the
fishing park.

143. Commercial Small Boat Traffic. The benefit analysis evaluated the impact of the
with and without project improvement conditions on existing and prospective
commercial small boat usage in the inlet. Those boats included charter boats, head
boats, and commercial fishing and shrimp boats. During the reconnaissance and
feasibility studies, interviews with commercial fishermen, charter and head boat
operators, and boatyard operators indicated that the commercial fleet for Ponce
Deleon Inlet consists of 80-85 vessels. Of that 58 boats were home port vessels and
26 were transient commercial fishing boats.

144. The 58 home port vessels were at marina, commercial fish houses, and boatyard
locations within a 15-mile radius north and south of the inlet. The identified fleet north
and south of the inlet consists of 38 percent commercial fishing boats, 59 percent
charter fishing boats, and 15 percent commercial passenger vessels or “head boats”.
The commercial fleet, identified south of the inlet, consisted of one head boat, eight
commercial fishing boats, and six charter boats. About 26 transient commercial fishing
boats visit a commercial fish house to the south on a regular basis.

145. Reductions in Damages to Commercial Boats. The USCG letter in appendix D
provides a record of actual incidents in the inlet from search and rescue data on file.
That information indicates a total of 347 vessel groundings from 1981 to 1991. Almost
all of those groundings resulted from shoaling conditions on the Federal project. Those
conditions occurred between the north and south jetties of the inlet, in the Halifax River
channel to the north, in the Indian River channel to the south, and in the throat of the
inlet at the junction of those two channels near Rock House Creek as shown on plate 1
of appendix D. Discussions with USCG personnel at their Ponce DelLeon Inlet Station
indicate that those records do not reflect all the incidents. If a vessel runs aground and
is not in immediate danger, the USCG does not respond nor record the incident.
Operators of grounded vessels not in immediate danger must rely on others such as
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146. Interviews with personnel at four marinas with boatyards as well as one propeller
and shaft repair facility on the north side of the inlet provided information for estimating
damages. Those facilities apparently experience the major portion of repairs
associated with damage in the inlet. From their information the estimated boat damage
on the Federal project at the inlet averages about 12 propeller and shaft jobs per week
during the course of a year. Those boatyards have the capability to haul the boats for
removal of propellers and shafts. Once off the boat, the propellers and shafts go to a
separate facility that actually does the repair work then returns the repaired parts to the
boatyard. The boatyard then puts the parts back on the boat. Estimated costs for such
repairs for commercial vessels range from a low of about $220 to a high of over $2,300.
The average cost estimate for that repair work is about $860 per boat.

147. With improvements to the inlet and more stable iniet channels, the USCG would
be more agreeable to reestablishing the navigation markers in the north channel. With
the channel markers and more stable inlet conditions, the propeller and shaft repairs
could be reduced.

148. Existing Commercial Boat Benefits Summary (with inlet stabilization measures
only - plans A&F). Categories of average annual benefits for existing commercial

vessels include the following:

e Reductions in general vessel damages/maintenance avoided for commercial
vessels, $200,710;

e Avoidance of charters lost or forgone, $47,520;

o Avoidance of severe damages/catastrophic losses, $10,750;

o Reduction in labor and damage costs for sea trials, $32,000.

149. Those average annual equivalent (AAEQ) benefits total $290,980 for the existing
vessel fleet using the inlet.

150. New Commercial Fishing Vessel Benefits (with public docking facilities and
commercial marina - plans A,F, & G). Recent information indicates that a new fishery
will soon be open for the harvest of golden and red crab. Projections reveal this new
fishery will bring approximately 11 vessels to the inlet area for operations. With
commercial fish processing facilities and dockage, fishing vesseis with drafts requiring a
14-foot project depth will be able to visit Ponce Del.eon Inlet. Average annual
equivalent benefits of approximately $321,950 per year are expected. Appendix D
contains a description of the benefit analysis.
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151. Total Commercial Vessel Benefits. Commercial vessel benefits derived from the
existing (without commercial fish processing facilities and dockage - plans A&F) and
new fleets (with commercial fish processing facilities and dockage - plans A,F, & G) are
the sum of $290,980 and $321,950. That value totals $612,930 in average annual
equivalent benefits.

152. Total Recreational Vessel/Use Benefits (Plans A&F and plans A, F, & G).
Benefits for reductions in damages to recreational craft and value of time saved for inlet
users results in $307,840 and $158,330 respectively. Those values total $466,170 in
average annual equivalent benefits. Those benefits are for recreational vessels and
apply either with or without commercial fishing park facilities.

153. Maintenance. As a result of the continued migration of all the Federal navigation
channels at Ponce Deleon Inlet, operation and maintenance have been a continuous
problem. A brief analysis of maintenance costs associated with historical repairs to the
north jetty and past breakthrough indicate a significantly high maintenance record.
Under current conditions plans for future maintenance work anticipate problems with
the entrance channel up against the north jetty and spit. As a protective measure for
the eroding eastern shoreline of the spit, maintenance work on the IWW was started in
April 1994 and was completed in September 1994 with the placement of 215,000 cubic
yards of material on that shoreline at an originally contracted cost of $1,000,000. Final
settlement of that contract has not occurred as of this writing. That plan involved
removing shoal material from the IWW near Rock House Creek and placing it on the
east shoreline of the spit for protection against a breakthrough.

154. In early summer 1998 a scour apron was placed along the landward end of the
north jetty and armor stone was placed to fill in slumped areas. Associated
maintenance costs in 1995 and 1996 were incurred to determine the location for
placement of the scour apron include $16,019 for a multi-beam sonar survey and
$11,416 for a U.S. Army Diver’s survey of the underwater portion of the north jetty. The
contract award for the construction contract for the scour apron and additional armor
stone to fill in slumped areas of the north jetty was $1,067,000 (Contract No. DACW17-
97-B-0024).

155. Approximately 8-9 years from 1994, a recession rate analysis indicates that
under current conditions, the north spit will erode to the area of the landward end of the
north jetty (Taylor Engineering, 1996, Vol. 1, page 3-7). To protect the integrity of the
north jetty Operation and Maintenance plans should include construction of an 800-foot
landward extension of the north jetty prior to or not later than the year 2002.

156. North Jetty Repairs Savings. Stability of the north jetty is in question with the
deep water very close to the structure. Jetty maintenance is expected to be a major
expenditure in the future. A review of repairs to the north jetty in table 3 indicates the
north jetty underwent both major and minor repairs over a period of time from FY-79
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through FY-95. Major maintenance has just been completed on the north jetty to
provide a scour apron and armor stone as previously described.

157. Without improvements to the inlet, three additions to the north jetty scour apron
are anticipated once every 14 years from placement of the above mentioned scour
apron in 1996. Using the cost of $1,350,000 for each of the three future scour aprons
in the years 2010, 2024, and 2038 results in an Average Annual Equivalent (AAEQ)
cost of $82,000. That figure is based on a 50-year economic project life starting in
2001 at a 7 1/8 percent interest rate. With improvements to the inlet the entrance
channel is expected to shift away from the north jetty toward the center of the inlet.
Under those conditions only one additional scour apron is anticipated in the year 2010.
Using the $1,350,000 figure for its cost provides an AAEQ of $54,000. The difference
in the without and with project conditions results in an AAEQ maintenance savings of

$28,000.

158. Inlet Maintenance Dredging Savings. Since closure of the weir, past
maintenance experience on the Federal channels of the inlet indicates removal of a
total of 1,838,000 cubic yards of material from 1984-1997 (Table 10). Over that 13-year
period the annual shoaling rate is 141,000 cubic yards.

159. Future maintenance dredging of the project with the 1,000-foot south jetty
extension and the 1,540-foot revetment appendage to the landward extension of the
north jetty is expected to be about 68,000 cubic yards per year. Dredging will probably
occur at 5-year intervals when approximately 340,000 cubic yards of material has
accumulated. As shown in table 10 no dredging of the Federal channels related to the
inlet system has occurred since 1989. No dredging is planned for 1998 as of the date

of this report.

160. While the Federal system of inlet channels has been unstable and required
moving of the USCG navigation markers, adequate depths and widths have existed for
navigation interests. Even though the USCG refuses to mark the north channel in the
Halifax River due to its unstable condition, existing deep water for navigation has
existed since 1989 in that and all Federal channels of the inlet system. As a result no
dredging has been required. With a project in place adequate depths are expected to
continue to exist while the inlet system of channels readjusts naturally to the project
modifications. Without any navigation improvements the estimated average annual
equivalent (AAEQ) maintenance dredging costs for a 50-year economic life of the
project are $540,000. Starting with a 50-year economic life beginning in 2001 that
figure assumes a $2,700,000 cost every five years to dredge 340,000 cubic yards plus
a cost of $5,100,000 to dredge 887,000 cubic yards once in the year 2025. With
navigation improvements the estimated AAEQ cost are $468,000. That figure assumes
a $2.700,000 cost of dredging every five years. The addition of the 1,000-foot south
jetty extension and the 1,540-foot revetment result in an AAEQ maintenance dredging
savings of $72,000.
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161. Other Considered Benefits. Other areas that would be affected include impacts
associated with ongoing USCG maintenance. The owner of the boatyard on the north
side of the inlet indicated that he is constantly on the radio to assist boaters passing
along the Halifax River channel which has no navigation markers. The USCG removed
the markers along the north Halifax River channel to discourage usage because of
erratic channel conditions. Many vessels still run aground in the river trying to use the
waterway for access. Those that do run aground often turn around and go back in fear

of having further groundings.

162. As a result of the grounding problem, some boaters avoid the unmarked Halifax
River channel and go around by way of the IWW to the south channel for inlet access.
Those boaters to the north of the inlet must use more fuel to go around. The USCG
also moves channel markers frequently along the south channel of the Indian River
and in the entrance channel of the inlet. With a more stable inlet the monitoring and
location of temporary channel markers until the regularly scheduled buoy tender arrives
will result in a lower maintenance cost. Scallop boats also provide another source of
benefits not currently claimed. A ship repair facility capable of handiing larger fishing
vessels will also provide additional benefits.

163. Summary of Benefits. Table 8 summarizes the initially estimated benefits from
potential improvements to the Ponce Deleon Inlet Federal navigation project. Average
annual equivalent (AAEQ) benefits in that table are based on an economic period of
analysis of 50 years for a project with a base year of 2001 and an interest rate of 7 1/8
percent. Benefits for the without fishing park Plan A/F and the with fishing park Plan
A/F/G14 scenarios relate to commercial and recreational boating and to north jetty and
inlet maintenance savings. Without a deeper channel to fish processing facilities and
public docking the potential project consists of plans A and F (1,000-foot south jetty
extension and a 1,540-foot revetment extending from the end of the 800-foot landward
extension of the north jetty). AAEQ commercial and recreational boat benefits for plans
A and F consist of $290,980 for commercial boats and $466,170 for recreational boats.
Total benefits for plans A and F equal $757,150. AAEQ maintenance cost savings for
plans A and F are $28,000 for the north jetty and $72,000 for the inlet. With a deeper
channel (plan G) to commercial fish processing and public docking facilities combined
with plans A and F, benefits increase to $612,930 for commercial boats and $466,200
for recreational boats. Total AAEQ benefits for plans A, F, and G are $1,079,100. The
cost savings remain the same for maintenance of the north jetty and inlet.

INITIAL ECONOMIC SUMMARY

164. Table 9 is an initial comparison of plan benefits and costs. As indicated earlier,
annual benefits are provided in AAEQ values and represent benefits from commercial
and recreational vessel use. Annual costs are also provided in AAEQ values and
represent economic investment, including construction costs, non-construction costs
(real estate, navigation aids, planning, engineering and design, and construction
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management), contingencies, interest during construction, and cost savings for
maintenance of the north jetty and inlet dredging. Net benefits are calculated by
subtracting annual costs from annual benefits. Benefit to cost ratios are caiculated by
dividing annual benefits by annual costs.

165. The analysis did not consider additional benefits in the areas of potential location
of new boat construction/repair facilities nor scallop boats that might either off-load or
provide scallops for processing at the new commercial marina facility. No savings
claimed in USCG maintenance costs for monitoring and temporary marking of channels
while waiting on buoy tender to make changes.

REFINED ALTERNATIVE EVALUATION

166. On July 24, 1997 a workshop/public meeting was held that discussed proposed
plans to stabilize Ponce Deleon Inlet. Included was a review of how Federal
navigation projects are justified and the role of benefits in that justification. It was
pointed out that Federal interest in stabilization measures for the inlet was highly
unlikely due to a low proportion of commercial use benefits. 1t was suggested that with
adequate commercial fishing facilities, if waterway usage occurred as a result of
improvements and costs were reduced or revenues increased for commercial
operations, benefits could be quantified to offset waterway improvement costs. These
benefits could be used for project justification. A commercial fishing park was proposed
at the site of the Swoope Generating Plant. Many of the alternatives evaluated during
plan formulation included the commercial fishing park. After the proposal at the
workshop there arose much public opposition to the commercial fishing park. As a
result, the commercial fishing park will not be constructed.

167. In a letter dated March 2, 1998 (Appendix C) the County of Volusia presented a
sponsor's preferred plan, which is Plan A, the 1,000-foot south jetty extension. This
letter was presented by the County during the Feasibility Review Conference (FRC) on
March 3, 1998. The letter requests removal from the project recommendations of the
proposed commercial fishing park at the Swoope Power Plant location. The County
investigated three other locations for a proposed facility, including the Feger's Seafood
fish processing facility in the City of New Smyrna Beach, a marine industrial zoned site
adjacent to the Boston Whaler boat plant south of New Smyrna Beach, and an existing
location for commercial fishing charter vessels and repair facilities located on the north
side of the inlet by the lighthouse. It was subsequently determined that the dredging
costs associated with these alternatives were very costly which prevented further
consideration. Also during the FRC it was discussed that plan F, the 1,540-foot
revetment, could be constructed under the Corps’ operations and maintenance program
at a future date when necessary, after having been shown justified and approved as a
warranted operations and maintenance expenditure. Therefore, the only viable plan is
Plan A. The without project condition has been modified to include an assumption that
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the Corps’ would construct a 1,540-foot revetment under its operations and
maintenance program.

REFINED COST ESTIMATE

168. The cost estimate prepared for the 1,000-foot south jetty extension is found in
the Engineering Appendix, Appendix A. Table 12 presents the total cost for the 1,000-
foot south jetty extension, interest during construction, and the average annual
equivalent cost of the economic investment for the jetty extension.

REFINED BENEFIT ANALYSIS

169. Benefits associated with both commercial vessels and recreational vessels
decreased since the proposed fishing park will not be constructed. The navigation
benefits have been refined as presented in the following paragraphs. n addition, the
benefits for maintenance savings have been refined. The additional numerical model
analysis presented in Taylor Engineering’s July 1998 report, “Engineering Benefits of
the Proposed South Jetty Extension”, serves as the basis for the refined maintenance
savings benefits.

170. Commercial Vessel Benefits, Plan A (1,000-foot south jetty extension).
Estimates for benefits to commercial vessels with just the 1,000-foot south jetty
extension total an average annual equivalent value of $48,000.

171. Recreational Vessel Benefits, Plan A (1,000-foot south jetty extension).
Estimates for benefits to recreational vessels with just the 1,000-foot south jetty
extension total an average annual equivalent value of $262,600.

172. North Jetty Maintenance Cost Savings. Without improvements to the inlet, three
additions to the north jetty scour apron, including crest restoration, are anticipated once
every 14 years beginning in 2010. In addition, annual inspections are anticipated for
the north jetty each year. Using the cost of $1,340,000 for each of the three future
scour aprons in the years 2010, 2024, and 2038, and a cost of $7,500 for each
inspection results in an Average Annual Equivalent (AAEQ) cost of $89,000. That
figure is based on a 50-year economic analysis period starting in 2001 ata 7 1/8
percent interest rate. With improvements to the inlet the entrance channel is expected
to shift away from the north jetty toward the center of the inlet. Under those conditions
only one additional scour apron is anticipated in the year 2024, the midpoint of project
period of analysis, and inspection is anticipated once every three years. Using the
$1,340,000 figure for the scour apron repair and crest elevation cost and $7,500 for the
inspection cost provides an AAEQ cost of $23,000. The difference in the without and
with project conditions results in an AAEQ maintenance savings of $66,000.
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173. Inlet and Intracoastal Waterway (IWW) Maintenance Dredging Cost Savings.
Maintenance dredging savings are based on a reduction of sediment transported
around the 1,000-foot south jetty extension into the inlet system. The inlet system
consists of the Federal inlet project and the Federal Intracoastal Waterway (IWW)
project, Cuts 22-29 (Taylor Engineering, July 1998, p.4). Taylor Engineering calculated
an ongoing net shoaling rate within the immediate inlet interior (entrance channel,
throat, middle section, north channel, and south channel) of 10,000-20,000 cubic yards
per year (cy/yr) for the closed-weir phase (1984-present) (Taylor Engineering, July
1998, p.4). The average dredging volume for the IWW stretch influenced by the inlet,
since weir closure is 46,000 cy/yr. Cumulative inlet shoaling for existing conditions is
therefore between 56,000 and 66,000 cy/yr. This range is substantiated by the
northerly transport rate of 55,000-60,000 cy/yr estimated using GENESIS modeling
(Taylor Engineering, July 1998, p.5). With the south jetty extension, the backpassing
sand volume into the inlet from the south should reduce markedly. About 20 percent of
the current backpassing volume is assumed to persist given the unfilled length of the
south jetty extension, the nature of the ambient wave climate, and the bathymetry in the
vicinity of the south jetty (Taylor Engineering, July 1998, p.4). Taking 20 percent of the
lower and upper bounds of the cumulative inlet system shoaling rates (55,000-66,000)
yields a reduction in shoaling for the inlet system of 44,000-53,000 cy/yr.

174. For the closed-weir phase of Ponce DelLeon Inlet, ongoing net shoaling in the
inlet is 10,000 to 20,000 cubic yards per year (Taylor Engineering, July 1998, p.4).
While the Federal system of inlet channels has been unstable and required moving of
the USCG navigation markers, adequate depths and widths have existed for navigation
interests, although not always within the boundaries delineated on plans showing the
authorized project. Even though the USCG refuses to mark the north channel in the
Halifax River due to its unstable condition, existing deep water for navigation has
existed since 1989 in that and other channels of the inlet system. To iterate, the
existing deep water is not necessarily within the boundaries delineated on plans
showing the authorized project. As a result no dredging has been required to achieve
project depths, however, the areas with the deep water may not coincide with the
locations described on plans of the authorized project. The last maintenance dredging
for the inlet occurred in 1989 (Table 11); no maintenance is scheduled or anticipated for
the future. Figure 23 shows the history of construction and maintenance dredging for
the Federal inlet project and for the IWW, Cuts V-22 through V-29. It is assumed for
the without project condition that there will be a maintenance event once every 10 years
in the inlet. An assumed maintenance dredging interval beyond 10 years is
unreasonable due to the high probability of a storm event causing shoaling in a given
10-year period. For example, using the formula

P=[1-(1-1T)X100

where P = % chance encounter any given year in time interval

T = return period, years, and
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L = maintenance dredging interval, years

the probability of a 10-year event occurring in a 10-year interval is 65.1%. The
probability of a 20-year event occurring in a 10-year interval is 40.1%. The following
statistics substantiate the choice of 10 years for the maintenance dredging interval: the
greatest average number of years between events for the inlet system is 8 (for the IWW
since the weir was closed), the maximum number of years between events is 9 (for the
IWW since construction), and the minimum number of years between events is 1.
These statistics are shown in a bar chart as Figure 24.

175. Using 20,000 cy/yr as the shoaling rate and a 10-year interval, each future
maintenance dredging event would then consist of 200,000 cy of material. No
advanced maintenance analysis was conducted for the inlet since such an analysis
would lengthen the interval between events and doing so would be unreasonable.
Material dredged from the inlet is expected to be beach quality and to be placed south
of the south jetty. The average annual equivalent value for placing 200,000 cy of
material on the beach every 10 years over the 50-year economic analysis period is
$152,000.

176. The average shoaling rate for the IWW since the weir was closed is 46,000 cy/yr.
The interval for maintenance dredging in the IWW is once every seven years. Both of
these figures are calculated from the record of maintenance events in the IWW
between Cuts V-22 and V-29, the area of influence of the inlet on the IWW. Using
46,000 cy/yr as the shoaling rate and a 7-year interval, each future maintenance
dredging event would consist of 322,000 cy of material. An advanced maintenance
analysis was conducted for the IWW in order to determine the most efficient
maintenance dredging routine for this section of waterway. The analysis was
conducted by considering dredging additional depth at each event and therefore
lengthening the time between events. The analysis was completed for additional
depths of one, two, three and four feet. The material dredged from the IWW is
expected to be beach quality material. Both beach placement and placement in an
upland disposal area with subsequent offloading of the disposal area when at capacity
were considered. Using the same logic of a 10-year cap for the maintenance dredging
interval, the advanced maintenance analysis resulted in a most efficient routine at an
additional depth of two feet with an interval of once every 10 years, and placement
directly on the beach. The average annual equivalent cost of maintenance dredging in
the IWW, for the without project condition, is $226,000.
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177. With the 1,000-foot south jetty extension in place, 50,000 cubic yards of material
are expected to be prohibited from entering the inlet system [including the Federal inlet
project and the Federal Intracoastal Waterway (IWW) project, Cuts 22-29 (Taylor
Engineering, July 1998, p.5)] per year (Taylor Engineering, July 1998, p.4). As a result
shoaling rates will be reduced for both the inlet project and the IWW project. For the
IWW a reduction of 80 percent is assumed for the 46,000 cy/yr shoaling rate, resulting
in a with project shoaling rate of 9,200 cy/yr. Using a 10-year interval, each
maintenance dredging event would remove 92,000 cy of material. The average annual
equivalent with project maintenance dredging cost over the 50-year economic analysis
period is $106,000. For the inlet, the with project shoaling rate is 6,800 cy/yr. Using a
10-year interval, each maintenance dredging event would remove 68,000 cy of
material. The average annual equivalent with project maintenance dredging cost for
the inlet over the 50-year economic analysis period is $84,000. Maintenance savings
result when comparing the without and the with project conditions of $68,000 for the
inlet and $120,000 for the IWW (AAEQ).

Table 13
Maintenance Cost Savings
Without project With project Savings
Shoaling rate Dredging AAEQ cost Shoaling rate Dredging AAEQ cost ($)
interval interval
(cylyr) (yr) ®) (cylyr) (yr) &)

Inlet 20,000 10 152,000 6,800 10 84,000 68,000
IWW 46,000 10 226,000 9,200 10 106,000 120,000
Note: Shoaling reductions are 36,800 cy/yr for the IWW and 13,200 cy/yr for the inlet, or 50,000 cylyr for
the entire inlet system.

178. Summary of Benefits. These benefits were computed based on the assumptions
that new fish processing facilities will not be constructed and that the Corps will
construct the 1,540-foot revetment and 800-foot landward extension associated with the
north jetty under its operations and maintenance program. The potential project
consists of Plan A (1,000-foot south jetty extension). AAEQ benefits for Plan A are the
following: commercial vessel/use, $48,000; recreational vessel/use, $261,600; north
jetty maintenance cost savings, $66,000; IWW maintenance cost savings, $120,000;
inlet maintenance cost savings, $68,000. Total AAEQ benefits for the 1,000-foot south
jetty extension (Plan A) are $563,600.

SENSITIVITY ANALYSIS

179. The cost estimates are sensitive to future market price levels and interest rates.
They are also subject to the level of accuracy in the topographic, hydrographic and
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geological data used as a basis for determining the size, placement, quantity, and type
of stone used in design of the jetty extensions and the revetment. The area of the
proposed work is well known from previous studies, numerical and physical modeling,
and project work. Therefore, the degree of variation in estimates would be based more
on differences between actual verses recorded data. Overall the estimates appear
reasonable with the contingency item in the cost estimates likely to absorb any
unforeseen increases.

180. The benefits are sensitive to projections of future conditions as shown in Tables
7 and 8. The variation in benefits between considered savings in reductions in
damages to commercial vessels, opportunity costs saved in association with reductions
in physical damages, harvest yield foregone, operations costs for diversions and
delays, net income associated with business lost or foregone for charter fishing vessels,
and savings in damages to commercial docks and marinas is related to stabilizing the
inlet system channels. The potential for stabilizing the inlet with the combination of
measures selected is good, based on results of numerical and physical model tests.
The difference between the with- and without-project conditions tested by the models
combined with a detailed review of past historical data as well as interviews of inlet
users helps assure a greater probability of success in selection of effective measures
for inlet stabilization. The potential that the benefits are overstated is small, based on
information and support from the model testing program and inlet users.

181. The environmental impacts outlined in the environmental assessment are
sensitive to individual interpretations of field data and on-site inspections. Although
some variance may occur in the estimated impacts, the relative environmental impacts
between the alternative plans and the without project (no action plan) conditions in the
Environmental Assessment depend on the ability of the inlet system channels to
naturally realign with improvements and the estimates for the rates of erosion of the
remaining sand spit west of the north jetty. Once Plan A is constructed, the entrance
channel is expected to move away from the north jetty along with related interior
channel shifts, based on model testing. Erosion of the sand spit west of the north jetty
continues as predicted by shoaling analysis and past historical data. The only variable
is how fast erosion will occur since a major storm could accelerate that process.
Basically, the alternative plans involve extensions of already existing structures. The
ocean extension of the south jetty and the landward extension of the north jetty with an
additional revetment appendage are necessary for inlet stabilization. The net overall
result of both extensions saves wetlands and provides added environmental values.

182. Specific to the maintenance dredging benefits for Plan A, there is uncertainty in
the following:

» the cumulative inlet interior shoaling rate,

» the amount of sediment that will be prohibited from entering the inlet system as a
result of the construction of the 1,000-foot south jetty extension,

e the distribution of that sediment within the inlet system, and
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¢ the maintenance dredging cycles used in the with and without project maintenance
dredging scenarios.

183. In the supplemental report entitled, “Engineering Benefits of the Proposed South
Jetty Extension”, the cumulative inlet interior shoaling rate is determined two ways.
One way used both changes in inlet bathymetry and historical dredging records.
Comparison of changes in inlet bathymetry yielded volume change rates of 22,300 and
9,900 cubic yards per year (cy/yr) for the periods 1990-1994 and 1986-1994. This
range was rounded to 20,000-10,000 cy/yr in the supplemental report. An examination
of historical dredging records for the IWW since weir closure in 1984 yielded an
average dredging volume of 46,000 cy/yr. The cumulative inlet system shoaling rate
range of 56,000-66,000 cy/yr is the sum of the 10,000-20,000 cy/yr range and the
average dredging volume of 46,000 cy/yr. The second way is by estimating littoral drift
rates using the GENESIS shoreline change model (Hanson and Kraus). The northerly
longterm (over 10 year) transport rate resulting from the model work is between 55,000
and 60,000 cy/yr along the beach until about two miles south of the inlet. The ranges
56,000-66,000 and 55,000-60,000 cy/yr match well.

184. The amount of sediment that will be prohibited from entering the inlet system as
a result of construction of the 1,000-foot south jetty extension is about 80% of the
current backpassing volume (Taylor Engineering, July 1998, Ch. 3). Taking 80% of the
minimum and the maximum of the ranges presented in the previous paragraph, 55,000
cy/yr and 66,000 cy/yr, yields a range of 44,000-52,800 cy/yr for the amount of
sediment that will be prohibited from entering the inlet system. The amount from which
the maintenance dredging savings benefit is calculated is 50,000 cy/yr. This amount
seems reasonable given the possible ranges.

185. The distribution between the Federal inlet project and the Federal IWW project of
the amount of sediment to be prohibited from entering the inlet system was determined
using the 50,000 cy/yr as a base, as well as the volume change range of 10,000-20,000
cy/yr for the inlet project and the average of 46,000 cy/yr for the IWW project. It was
assumed that 80% of the 46,000 cy/yr, or 36,800 cy/yr, wouid be kept from entering the
dredgeable areas of the IWW with the project (with 1,000-foot south jetty extension).
The reduction in the dredging rate for the inlet project would be 50,000 cy/yr minus
36,800 cy/yr or 13,200 cy/yr. Using 20,000 cy/yr for the average dredging rate for the
without project condition, this is 6,800 cy/yr, a 66% reduction. A more aggressive
scenario could have used 100% for the IWW reduction initially and less over time. In
this case the percent reduction for the inlet project would have been zero initially and
would have increased over time.

186. In reference to the with and without project maintenance dredging cycles, the
following assumptions were made: for the IWW project, the with project cycle is one
maintenance dredging event every seven years and the without project cycle is one
event every 10 years; and for the inlet project, the with project cycle is one event every
10 years (advanced maintenance included) and the without project cycle is one event
every 10 years. The with project IWW cycle was calculated by averaging the number of
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events since weir closure. The other cycles use the maximum cycle felt reasonable for
a Federal navigation project in Florida, considering non-uniform shoaling and storm
events. Uncertainty in these cycles might be lessened by using a Monte Carlo
simulation or some other probability technique for maintenance dredging events (this
could be done for both amounts and cycles-see Table 13 for a complete list of amounts
and cycles).

187. Another method of dealing with uncertainty in the amount of sediment to be
trapped by the 1,000-foot jetty extension and in the distribution of sediment deposition
in the Federal inlet project and the Federal IWW project would be to use a more refined
analytic technique for sediment movement. For example, a fluid bed sediment model
could be used to analyze sediment movement within the inlet system.

PLAN SELECTION

188. The formulation and evaluation process requires inclusion of structural and
nonstructural alternatives in a final analysis. The natural realignment and stabilization,
after construction of the south jetty extension, of the entrance channel away from the
north jetty along with related gradual adjustments of the north and south Federal
channels in the inlet throat is part of the nonstructural alternative. The associated
natural erosion of the sand spit west of the north jetty will occur with the nonstructural
plan. The structural alternative is Plan A.

189. Plan A consists of a 1,000-foot extension of the south jetty parallel to the existing
north jetty (figure 11). It provides the most effective alternative in reducing sediment
transport around the tip of the jetty without adversely impacting navigation within the
inlet. It provides the most uniform flow distribution across the width of the inlet as well
as smaller increases in velocities and lowers the hydraulic pressure along the south
side of the north jetty. Model testing shows that the changes to inlet hydrodynamics
resulting from construction of the 1,000-foot extension of the south jetty mainly affect
the outer portion of the inlet in the entrance channel area as shown in figures 7.5 and
7.6 of the Volume Il of the 1996 Taylor Engineering Report.

190. The nonstructural plan takes effect after Plan A is implemented. It consists of
allowing the entrance channel to naturally realign itself toward the center of the inlet.
Instead of dredging the entrance channel to force it back into its authorized location
between the two jetties, a gradual shifting of the channel towards the center of the inlet
is expected to produce the natural realignment as a result of Plan A. That process will
be helped as the natural erosion of the sand spit west of the north jetty continues to
allow the entrance channel to straighten out in a more east to west orientation. Erosion
of the sand spit west of the north jetty will be stopped at the point of the 1,540-foot
revetment to be constructed by the Corps under the operations and maintenance
program.
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191. Dredging the entrance channel to help it reorient itself towards the center of the
inlet is neither cost effective nor practical. Past experience with dredging to maintain an
authorized Ponce DelLeon Inlet channel in an area where deep water did not exist has
proven to be ineffective and cost prohibitive. Current practice involves a flexible
maintenance plan which shifts buoy locations to areas of existing deep water instead of
trying to maintain the originally authorized channel locations.

192. The no-action plan (the without project condition) is as described on page 57,
with the addition of the 800-foot landward extension of the north jetty and the 1,540-foot
revetment in the vicinity of the north spit, which are assumed to be constructed under
the operations and maintenance program by the base year, 2001.

193. Table 14 summarizes these three alternatives.

Table 14
Comparison of Refined Alternatives'
Plan A No Action Plan Non-structural
Alternative
Annual Benefits $564,000 e High north jetty o  Takes effect after Plan A
maintenance costs is implemented
Annual Costs $438,000 o Undesirable spit erosion e  Natural realignment of
Net Benefits $126,000 e  North jetty outflanking entrance channel away from
Benefit to Cost (B/C) 1.29 north ety
/Ratio

"When the proposed fishing park dropped out from further consideration, the alternatives for plan selection had to be refined. The
refinement resulted in the three alternatives presented in this table.

194. Plan A meets the economic criteria for selection and is environmentally
acceptable.

195. NED Plan. The Federal objective of water resources planning is io contribute to
national economic development consistent with protection of the nation’s environment.
Plan A is selected as the national economic development (NED) plan. Plan A is the
construction of a 1,000-foot south jetty extension paraliel to the north jetty, with scour

apron.

196. The selected orientation and selected length of the south jetty extension are
products of the model study. In the model study, two orientations (parallel to the north
jetty and straight) and two lengths (500-foot and 1,000-foot) were considered. Longer
lengths were eliminated prior to the start of the model study since they would involve
more cost with no additional benefits. The selection of the 1,000-foot length and
parallel orientation was made based on the following summary from the Taylor
Engineering report, ‘Numerical Modeling and Shoaling Analysis, Volume lI, November
1996 (p. 7-36)"




The straight extensions produce the most dramatic changes; however,
some of the changes are undesirable, such as reduced velocities in the
middle of the entrance and increased velocities near the existing scour
hole along the north jetty. Therefore, the two straight extension
alternatives were discarded as viable solutions. Both parallel extensions
produce generally desirable hydraulic effects, that is, increased and more
uniform velocities across the jetty entrance and reduced velocities on the
south side of the jetty extension and along the south beach. However, the
hydraulic effects of the 1,000 ft parallel extension are much greater than
the effects of the 500 ft extension and are more likely to produce the
desired bathymetric response-that is, a more stable and uniform entrance
channel which will (1) reduce maintenance dredging requirements, (2)
produce safer navigation conditions (reduce the threat of vessel grounding
or collision with the north jetty), and (3) reduce the threat of undermining
of the north jetty, a key element of the navigation project. Furthermore,
physical model results indicate the 1,000 parallel extension (1) provides
much more protection against sediment moving into the inlet from the
south, and (2) produces small, insignificant increases in wave height
between the jetties due to wave-current-bathymetry interaction (not
expected to advesely [sic] impact navigation).

197. The jetty extension with the 1,000-foot length and paralle! orientation is selected
over extensions of longer length and over an extension with a 500-foot length because
it results in the most benefits for the cost.

THE SELECTED PLAN

198. The selected plan for navigation improvements at Ponce Deleon Iniet is
responsive to sponsor needs and desires as well as the economic and environmental
criteria established by Federal and State law. To do this the plan must be able to
handle current and forecasted vessel traffic safely with minimum impact on the
environment and without excessive delays and damage. Subsequent paragraphs
outline the design, construction, operation and maintenance procedures for the
selected plan as well as summarize the plan’s economic and environmental effects.
For more detailed information on design, refer to appendix A. Refer to appendix D for
an economic analysis. For environmental matters refer to the Environmental
Assessment (EA).

SOUTH JETTY SEAWARD EXTENSION DESIGN

199. The selected plan provides for construction of a 1,000-foot extension to the
south jetty, with a scour apron. The purpose of the south jetty extension is to reduce
the northward transport of material into the inlet and to distribute tidal currents more
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evenly across the inlet throat. The 1,000-foot extension of the south jetty will bring the
seaward end of the south jetty to approximately the same eastern limit as the north
jetty, as shown in figure 11. The design cross-section of the south jetty extension is
shown in Appendix A on Figure 4. Side slopes are 1 on 1.5, and the crest elevation is
+7 feet, mean low water (MLW). The crest width is 15 feet (a minimum of 3 stones). A
taper will provide a smooth transition from the existing jetty’s 10-foot width to the
extension’s 15-foot width. The seaward end of the south jetty extension consists of 8 to
12-ton armor stones, 500 to 2,500-Ib core stones (50 percent weighing 1,500 Ib. or
more), and a gradation of bedding stone from 1 to 12 inches. The weights of armor and
core stone required for construction are 165 Ib/cubic foot. Bedding stone tonnages are
based on a unit weight of 140 Ib/cubic foot.

200. A 30-foot scour apron will be constructed on the north side of the south jetty to
prevent damage to the jetty from the scouring which is expected upon completion of the
extension. The stone to be used for the scour apron is 500 to 2,500 Ib. stone, with 50
percent of the stones weighing 1,500 Ib. or more. The scour apron will be four feet
thick.

201. Both the jetty extension and the scour apron are underiain be a bedding layer.
The bedding layer is two feet thick. It is constructed using standard gradations for
limerock.

202. Total quantities of material required for construction of the south jetty extension
are the following: 32,740 tons of 10-ton armor stone, 12,856 tons of 1,500-Ib. core

stone, 10,307 tons of bedding stone, and 11,780 square yards of filter fabric. The jetty
extension will be 100 percent sand tight up to elevation -3 MLW. From -3 to +7 MLW

the jetty be permeable.

203. The jetty extension alignment runs across a shoal on the south side of the inlet.
Water depths average 6-10 feet along the alignment. Approximately 25,000 cubic
yards of material will be excavated during construction of the jetty extension.
Excavated material will be placed on the south side of the extended jetty as shown on
Figure 11.

NAVIGATION AIDS

204. The United States Coast Guard (USCG) has the responsibility to provide and
maintain the proper number of navigation aids needed for day and night navigation on a
Federal project. The estimated cost, as provided by that agency is $4,000. The
$12,000 amount shown in Table 9 includes the $4,000 plus costs for fabrication ofa
concrete foundation by the Corps at the seaward end of the south jetty extension. The
Corps will mount a USCG supplied tower on the foundation. Once the tower is placed,
the USCG will install a solar powered warning light. Appendix C contains their letter
dated August 9, 1996 and describes annual maintenance costs of approximately $250
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a year for the new equipment. No additional aids to navigation or related costs are
required for the expected channel realignment.

REAL ESTATE REQUIREMENTS

205. The selected plan features will be constructed on lands owned by the Federal
government or the State. For more details on iands see the Real Estate appendix B.

CONSTRUCTION

206. The selected plan calls for the construction of a 1,000-foot seaward extension of
the south jetty, with scour apron. Staging areas for storage of jetty stone include
existing public lands. On the south side of the inlet, the area leased by the sponsor
from the Federal government includes an area of 250 acres with a perpetual pipeline
and stockpile easement. The sponsor has used this area of the park for past
maintenance. That site is within the project construction limits.

207. Since sufficient core boring information was obtained during the feasibility study,
no additional pre-construction drilling is required. Other pre-construction activities will
include hydrographic surveys of the seaward south jetty extension location.

208. Construction of the seaward south jetty extension will most likely involve barge-
mounted equipment using ocean access. It may be possible to chink the existing south
jetty and move equipment out on it for excavation and placing jetty stone. However, the
same staging area mentioned above would still be used.

209. Environmental monitoring during project construction will require several
activities. Installation of warning signs for manatee protection in the area of the south
jetty extension will precede construction activities. Monitoring of sea turtles may be
required if construction occurs during the nesting season. Although the Corps of
Engineers does not have any responsibility for the foundation remains of the old Hotel
Inlet Terrace, the sponsor may want to relocate an interpretive sign and part of the
foundation. The sign and foundation may be located within the footprint of the 800-foot
landward extension of the north jetty.

IMPACTS TO CHANNEL NAVIGABILITY CONDITIONS

210. Navigability of the channel will improve with the 1,000-foot south jetty extension
in place. Both the physical model (U.S. Army Corps of Engineers, Waterways
Experiment Station, Ch. 5) and the numerical model (Taylor Engineering, 1998, p.4)
reveal that the deepwater channel is expected to migrate toward the south, away from
the north jetty, after construction of the south jetty extension. With the deepwater
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channel nearer the center of the jetties the safety concerns for the commercial vessels
and for the recreational vessels should be alleviated. The shrimp vessels that traverse
the inlet with their outriggers down for stability should be able to stay farther away from
the recreational vessels anchored along the north jetty to fish. The recreational vessel
operators who are unfamiliar with the inlet channeis and who expect the deepwater
channel to be in the middle of the jetties will be more likely to find it toward the middle
and to not run aground on the shoal near the end of the entrance channel on the south
side.

IMPACTS TO SURFING

211. Results of the numerical and physical model studies may be used to infer
impacts to surfing south of the south jetty. The physical model includes three
nearshore gages positioned to determine the effects of the south jetty extension on
wave heights at the surfing area. With the 1,000-foot south jetty extension in place
there is expected to be a 10 percent increase in wave height during ebb flow and no
increase in wave height on flood flow as compared to existing wave conditions.
Accretion is expected to occur south of the 1,000-foot south jetty extension and may
result in a shifting of the most desirable surfing location to the south and east from its
present location. A discussion of the impact of the 1,000-foot south jetty extension on
surfing is found in the discussion on physical and numerical modeling of alternative
plans in the Engineering Appendix, Appendix A, and on page 46 of the physical model
study report in the discussion entitled, “Impacts of Preferred South Jetty Extension on
Waves and Velocities.”

FIRST COSTS

212. The estimated first cost of the selected plan is in Table 15. All costs are based
on May 1997 price levels. Planning, engineering, design, and construction
management costs are estimated based on actual experience for similar projects.
There is no known relocation work required for construction. Lands needed for the
project include access, staging, and stockpile areas. Access to any staging or stockpile
areas will be by barge and/or public access. Those lands are owned by the Federal
government, the non-Federal sponsor or are leased by the non-Federal sponsor. Real
estate acquisition/administrative costs are shown in Table 15.

213. The estimated cost for construction of the 1,000-foot seaward extension of the
south jetty is in the cost estimate of Table 15. Interest during construction in that table
is for an equal dispersion of payments over a 23-month period. That duration consists
of a 12-month preparation period for plans and specifications (planning, engineering,
and design) plus 9 months for construction of the south jetty extension.
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Table 15
8/24/98
Plan A
ITEM COST
Construction Costs
Plan A $4,182,000
Total Const. Cost $4,182,000
Real Estate Activities
Aquisition/Administration Federal $8,000
Aquisition/Administration Non-Federal $12,000
Total Real Estate $20,000
Navigation Aids $12,000
Planning, Eng, & Design (PED) $123,000
Construction Mgt $207,000
Total Non-Construction Costs $362,000
Contingencies $910,000
Total First Costs $5,454,000
Interest During Construction $286,000
Economic Investment $5,740,000

FUTURE OPERATIONS AND MAINTENANCE

214. Future operations and maintenance (O&M) costs for the south jetty 1,000-foot
extension consist of costs for inspections and scour apron and armor layer repairs.
Inspections are estimated at $1,000 once every three years. Anticipated repairs
include one scour apron repair and crest elevation restoration midway through project
period of analysis (year 2024) at an estimated cost of $1,017,000.

215. Future O&M costs for the inlet consist of maintenance dredging costs. Using
20,000 cy/yr as the shoaling rate and a 10-year interval, each future maintenance
dredging event would then consist of 200,000 cy of material. No advanced
maintenance analysis was conducted for the inlet since<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>