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SYLLABUS

This report summarizes the detailed planning and engineering
for construction of the Palm Beach County Shore Protection
Project, Ocean Ridge segment. Details of the engineering
investigations and design are contained in Appendix 1. The
economic analysis is summarized in Appendix 2. Real estate
requirements for construction are summarized in Appendix 3.
Pertinent correspondence is presented in Appendix 4.

This report is an addendum to the 1987 General Design
Memorandum (GDM) for beach erosion control projects within Palm
Beach County, Florida. The 1987 GDM for Palm Beach County
provides for restoration of 1.6 miles of Atlantic shoreline in
Ocean Ridge, Florida with periodic renourishment of the restored
beach. The plan described within this report was determined to
be the NED plan based on the most recent physical and economic
data available. The proposed NED plan provides restoration of
1.42 miles of Atlantic shoreline with periodic renourishment and
a field of eight groins along the northernmost 1,800 feet of the
project shoreline.  The groins will provide for reduced nearshore
hardbottom impacts and increased shoreline stability.

Initial restoration of the Ocean Ridge shoreline will
require approximately 784,300 cubic yards of material. Periodic
renourishment, including overfill, will require approximately
433,800 cubic yards of material every six years. An offshore,
shore-parallel borrow area will be used for both initial
restoration and future periodic renourishment. The borrow area
is located approximately 1,700 feet offshore of the Ocean Ridge
shoreline and extends approximately 12,400 feet south from South
Lake Worth Inlet.

The total first cost of the NED plan excluding interest
during construction is $7,141,600. The annual cost including
interest and amortization of the first cost is $567,050.

Benefits generated by the project include $1,168,600 in storm
damage reduction, $241,100 in loss of land prevented, $393,000 in
incidental recreation and $321,300 in incidental downdrift
benefits. The total annual benefits less the total annual costs
equal the net benefits amounting to $1,064,400. The benefit-to-
cost ratio is 2.0.

The Federal share of the initial costs of construction is
$4,263,800 or 59.70 percent. The Federal share of the cost of
each future periodic renourishment is $2,173,000 or 62.25 percent
of the total $3,490,500. The total non-Federal responsibility of
the initial work is $2,877,800. The non-Federal responsibility
for each periodic renourishment is $1,317, 500.
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PERTINENT DATA

PHYSICAL DATA

Initial Fill Length 1.42 Miles
Initial Fill Volume
Fill Behind ECL 76,000 Cubic Yards
Design Fill Volume 274,500 Cubic Yards
Advance Nourishment 289,200 Cubic Yards
Overfill 144,600 Cubic Yards
TOTAL INITIAL FILL QUANTITY 784,300 Cubic Yards
Borrow Area - Initial Fill Offshore Ocean Ridge
Berm Height 10 Feet (MLW)
Berm Width (measured from the ECL) 0 Feet
Future Periodic Nourishment 433,800 Cubic Yards
Nourishment Interval 6 Years
Borrow Area - Periodic Nourishment Offshore Ocean Ridge

FINANCIAL DATA

First Cost
Initial Fill $3,740,720
New Groins 956,780
Existing Groins 400,000
Mitigation 302,820
Lands 103,260
Contingencies 931,520
Engineering and Design 520,100
Construction Management 186,400

TOTAL FIRST COST $7,141,600
Interest Rate 7 3/4 %

Annual Cost
Initial Restoration S 567,050
Future Nourishment 476,950
Groin Maintenance 15,600

TOTAL ANNUAL COST $1,059%9,600
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FINANCIAL DATA (Continued)

Benefits
Storm Damage Reduction
Prevention of Loss of Land
Recreation
Downdrift

TOTAL ANNUAL BENEFITS
NET BENEFITS
BENEFIT-TO-COST RATIO
COST APPORTIONMENT

FEDERAL COST-INITIAL
CONSTRUCTION

Dredging

Fill Behind ECL

Groins

Mitigation

Administrative Costs-Lands
Planning, Engineering & Design
Construction Management

TOTAL FEDERAL COST-INITIAL WORK

PERCENT FEDERAL PARTICIPATION
- EACH FUTURE NOURISHMENT

NON-FEDERAL COST-INITIAL CONSTRUCTION

Dredging

Fill Behind ECL

Structures

Mitigation

Administrative Costs-Lands
Planning, Engineering & Design
Construction Management

TOTAL NON~-FEDERAL COST-INITIAL WORK

PERCENT NON-FEDRERAL PARTICIPATION
- EACH FUTURE RENOURISHMENT

ii

$1,168,600
241,100
393,000
321,300

$2,124,000
$1,064,400

2.0

Percent

61.82
24.73
62.75
62.75

0.00
62.75
62.75

59.70

62.25

38.18
75.27
37.25
37.25
100.00
37.25

40.30

37.75

Amount

$2,486,950
69,400
979,100
218,520
-0
375,320
34,510

$4,263,800

$1,534,280
211,190
581,210
129,720
118,750
222,800

79,850

$2,877,800
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PALM BEACH COUNTY, . FLORIDA
SHORE PROTECTION PROJECT
GENERAL DESIGN MEMORANDUM ADDENDUM FOR THE
OCEAN RIDGE SEGMENT

INTRODUCTION

1. The purpose of this report is to reaffirm the basic
planning decisions, update environmental impacts, advance
the level of engineering and design, and reconfirm the
economic feasibility of the authorized shore protection
project segment at Ocean Ridge, Palm Beach County, Florida.
The plan presented in the report, when approved, will be the
basis for preparation and approval of plans and
specifications.

SCOPE

2. This report is an addendum to the 1987 General
Design Memorandum (GDM) (USACE, 1987) for beach erosion
control projects within Palm Beach County, Florida. This
report summarizes the design, economics and environmental
setting of the Ocean Ridge segment of the 1962 Palm Beach
County Shore Protection Project. The investigations made
during the preparation of this report involved an update and
expansion of previous data and findings. Results presented
in this report represent the most recent and detailed
physical and economic data available for the project area.
Consequently, the scope of technical analysis is sufficient
for final design of the project features and the preparation
of accurate cost estimates. Studies and analyses were in
accordance with guidance for the preparation of post
authorization studies presented in Engineering Regulation
1110-2-1150. Hydrographic, topographic, magnetometer,
geologic, and real estate appraisal data were collected
during this study. Items of work during the study included
a detailed coastal processes analysis including SBEACH and
GENESIS shoreline change modeling, an environmental impact
analysis including determination of nearshore hardbottom
impacts, and an economic efficiency evaluation of the
project. -

THE AUTHORIZED PROJECT

AUTHORIZATION AND DESCRIPTION

3. This project was authorized 23 October 1962 by
Public Law 87-874. The project described by Hause Daocument
(HD) 164/87/1, provided for Federal participation in the
costs of beach erosion control along two segments of the
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Palm Beach County, Florida Atlantic shoreline. The project
segments were (1) from the Martin County line to Lake Worth
Inlet and (2) from South Lake Worth Inlet to the Broward
County line. Ocean Ridge is located within the South Lake
Worth Inlet to Broward County line segment.

4. The authorized project described in HD-164/87/1
calls for a seaward extension of the mean high water line of
approximately 100 feet, a berm elevation of 10.0 feet mean
low water (MLW), and 4 years of advance nourishment.

5. The 1987 GDM for Palm Beach County provides for a
50 ft berm extension at the 9.0 ft mean sea level (MSL)
elevation along 1.6 miles of Ocean Ridge, Florida
beachfront. The initial construction volume was to be
770,000 cubic yards including 8 years of advance
nourishment. The borrow material for the project was to be
taken from an offshore, shore-parallel borrow area.

6. As part of the 1962 Palm Beach County Shore
Protection Project, project segments have been constructed
in Delray Beach, Boca Raton, and Jupiter/Carlin. These
project segments were constructed by the local sponsor with
later reimbursement of the Federal share of project costs.

7. The current authorized limit of Federal
participation for the Ocean Ridge segment of the Palm Beach
County Shore Protection Project is 10 years from completion
of the initial nourishment. Following the first
rencurishment (six years after initial nourishment), the
project sponsor will request an extension of Federal cost
sharing under the authority of Section 934 of PL 99-662.

PROJECT LOCATION

8. The Ocean Ridge project segment is located along
the Atlantic shoreline of the Town of Ocean Ridge in Palm
Beach County, Florida. The Town of Ocean Ridge is
approximately 30 miles south of the Palm Beach/Martin County
line and approximately 15 miles north of the Palm
Beach/Broward County line. Vicinity and location maps are
provided in Figure 1.

ITEMS OF PROJECT CCOPERATION

9. Palm Beach County is the non-Federal sponsor of the
Ocean Ridge segment of the Federal shore protection project.
Palm Beach County has indicated by letter attached (Appendix
4) that they will enter into a Project Cooperation Agreement
(BPCA) with the U.S. Army Carps af Engineers as the non-
Federal project sponsor. The terms of the PCA as provided
in the authorizing document are summarized below:
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a. Obtain approval by the Chief of Engineers, prior
to commencement of work on the project, of
detailed plans and specifications, and arrange for
prosecution of the work on the project;

b. Provide without cost to the United States all
lands, easements, and rights-of-way required for
construction;

c. Furnish assurances satisfactory to the Secretary

of the Army that they will;

(1) Maintain the project features during their
economic life as may be required to serve
their intended purpose, and nourish the beach
at suitable intervals;

(2) Bear all costs incurred for the establishment
of an Erosion Control Line in the project
area and all costs for placement of material
on property not open to the public;

{(3) Maintain continued public ownership of the
publicly owned shores upon which a part of
the recommended Federal participation is
based and their administration for public use
during the economic life of the project.

MODIFICATIONS TO THE ITEMS OF PROJECT COOPERATION

10. The Water Resources Development. Act of 1986
({Public Law 99-662) specifies new cost sharing for water
resource projects, including shore protection. Allocation
of project costs in accordance with current law and policy
is discussed in detail later under cost apportionment.

11. Section 103 (j) (i) of the Act specifies that the
non-Federal interests shall provide all lands, easements,
rights-of-way, and disposal areas necessary for
construction, and perform all necessary relocations.

Section 103 (i) also specifies that the value of any
contributions under the preceding sentence shall be included
in the non-Federal share of the project cost.

12. Section 103(j)(l) of the Act specifies that a
project shall be initiated only after non-Federal interests
have entered into binding agreements with the Secretary of
the Army to pay 100 percent of the operations, maintenance,
and replacement and rehabilitations costs of the project, to
pay the non-Federal share of the costs of construction, and
to hold and save the United States free from damages due to
the comstructior or operatiorr amd maintenance of the
project, except for damages due to the fault or negligence
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of the United States or its contractors. A Project
Cooperation Agreement (PCA) will be entered for construction
of this project if approved by the Assistance Secretary of
the Army (Civil Works).

13. Section 103(j) (2) of the Act specifies that the
agreement specified in Section 103(j) (1) shall be in
accordance with the requirements of Section 221 of the flood
control Act of 1970.

14. Section 402 of the Act, as amended by Section 14
of the Water Resources Development Act of 1988, requires
that "before construction of any project for lecal flood
protection or any project for hurricane or storm damage
reduction, the non-Federal interests shall agree to
participate in and comply with applicable Federal flood
plain management and flood insurance programs. An item of
local cooperation was added to insure compliance with
Section 402. The PCA will reflect this requirement.

15. The items of project cooperation have been revised
to reflect the current legislation and are presented as
follows:

a. Provide to the United States all necessary lands,
easements, and rights-of-way, and relocations including
suitable borrow and disposal areas as determined by the
Chief of Engineers to be required for construction of
the project, including that required for periodic
renourishment at a presently estimated cost of
$118,750;

b. Provide a cash contribution presently estimated at
$2,633,580 for beach erosion control based on the
appropriate percentage of the final construction cost
allocated to this function, inclusive of costs for
lands, easements, rights-of-way, alterations, and
relocations, and exclusive of the costs of fill placed
behind the erosion control line, the percentage to be
in accordance with existing law and based on shore
ownership and use existing at the time of
implementation;

c. Pay cash contributions in a lump sum prior to the start
of construction or, as may be permitted by the Chief of
Engineers, in installments prior to the start of
pertinent project units or sections and in accordance
with his construction schedules;

d. Provide all costs of construction for placement of fill
on private lands and share in the costs of construction
for placement af £ill an public lands landward of the
Erosion Control Lime (ECL). The current estimate of
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non-Federal costs for fill placed landward of the ECL
is $211,190.

Provide a cash contribution for periodic renourishment

presently estimated at $138,040 equal to 37.75 percent

of the cost of each renourishment, such contribution to
be made prior to each renourishment operation, and the

final percentage to be based on shore ownership and use
existing at the time of construction;

Hold and save the United States free from damages due
to the construction, operation, maintenance, repair,
replacement, and rehabilitation of the project and any
project-related betterment, except for damages due to
the fault or negligence of the United State or its
contractors; '

Assure continued conditions of public ownership and use
of the shore upon which the amount of Federal
participation is based during the economic life of the
project;

Provide and maintain necessary access roads, parking
areas, and other public use facilities, open and
available to all on equal terms;

Agree to pay 100 percent of the operation, maintenance,
and replacement and rehabilitation costs of the
project, or functional element thereof;

Participate in and comply with applicable Federal flood
plain management and flood insurance programs prior to
initiation of construction and during the economic life
of the project;

Comply with the applicable provisions of the Uniform
Relocation Assistance and Real Property Acguisition
Policies aAct of 1970, Public Law 91-646, as amended by
the Title IV of the Surface Transportation and Uniform
Relocation Assistance Act of 1987, Public Law 100-17,
and the Uniform Regulations contained in 49 CFR Part
24, in acquiring lands, easements, and rights-of-way,
and maintenance, of the project, and inform all
affected persons of applicable benefits, policies, and
procedures in connection with said Act;

Comply with applicable Federal and State laws and
regulations, including Section 601 of Title VI of the
Civil Rights Act of 1964, Public Law 88-352, and
Department of Defense Directive 5500.II issued pursuant
thereto and published in Part 300 of Title 32, case of
Federal Regulations, as well as Army Regulations 600-7,
entitled *"Nondiscrimimation on the Basis of Eamdicap in
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Programs and Activities Assisted or Conducted by the
Department of the Army";

m. Maintain and repair the protection measures and/or
structures during the economic life of the project as
required to serve the intended purposes and in
accordance with regulations prescribed by the Secretary
of the Army; '

n. Grant the Government a right to enter, at reasonable
times and in a reasonable manner, upon land which the
Local Sponsor owns or controls for access to the
project for the purpose of completing, operating,
maintaining, repairing, replacing, or rehabilitating
the project;

0. Perform, or cause to be performed, such 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 USC 9601-9675, on lands necessary for
project construction, operation, and maintenance; and,

P. To the maximum extent practicable, operate, maintain,
repalir, replace, and rehabilitate the project in a
manner that will not cause liability to arise under
CERCLA.

PROJECT SPONSORSHIP

16. The Palm Beach County Board of County
Commissioners is the sponsor for the project. The project
is being administered for the Commissioners by the Palm
Beach County Department of Environmental Resources
Management.

PROJECT DESIGN AND ECONOMIC EFFICIENCY

INTRODUCTION

17. The Ocean Ridge project segment described in the
1987 GDM provides for restoration of 1.6 miles of Atlantic
shoreline. The purpose of this report is to reevaluate the
Ocean Ridge project segment using current pricing levels,
field data, policy and law. Details of the engineering
analysis are presented in Appendix 1. Details of the
economic analysis area presented in Appendix 2. A summary
of the planning, engineering, and madifications ta the
authorized project are discussed in the fol.owing
paragraphs.



PLANNING OBJECTIVES AND CONSTRAINTS

18. The "Economic and Environmental Principles and
Guideline for Water Related Land Resources Implementation
Studies" (The Principles and Guidelines or P&G) are the
primary guidelines for planning by federal agencies involved
in water resources development (USWRC, 1983). Although each
project and project setting present unique problems and
opportunities, a consistent set of decision criteria was
used to determine participation in project planning and
construction. There are three basic criteria: (1) that
there be an economically justified and environmentally
acceptable project, (2) that Federal participation be
otherwise warranted, and (3) that the prcject meets current
Department of Army priorities.

FEDERAL OBJECTIVE

19. The Federal objective is to contribute to national
economic development (NED) consistent with protecting the
Nation's environment, pursuant to national environment
statutes, applicable executive orders, and other Federal
planning requirements. Federal planning concerns other than
economic include environmental protection and enhancement,
human safety, social well being, and cultural and historical
resources. Environmental and safety considerations are of
primary importance.

PLAN FORMULATION

20. An assortment of project plans were examined in
the 1987 GDM as possible solutions to the erosion and storm
damage problems in Palm Beach County. The plans were
formulated to ensure that all reasonable alternatives were
evaluated. Non-structural alternatives investigated
included zoning changes, building code modifications, a
moratorium on construction, condemmation of land and
structures, and a no-growth program. Structural
alternatives included seawalls, revetments, beach fill with
periodic renocurishment, beach fill with periodic
renourishment stabilized with groins, and beach nourishment
stabilized by submerged artificial rock outcroppings. The
no-action plan was also examined, but it was unacceptable to
the project sponsor. '

21. A plan that reasonably maximizes NED benefits
consistent with the Federal objective, was formulated and
was identified by the 1987 GDM as the NED plan. This plan
includes a 1.6 mile protective beach with periodic
renourishment, The purpose of this addendum to the 1987 GDM
is to re-examine the physiczal features of this plan based an
current Federal laws and regulations. Modifications that

8



B

-

could potentially affect optimization of the costs and
benefits of the authorized project were considered.
Modifications to the authorized project were formulation in
consideration of four criteria:

(1) Completeness. The extent to which a given
modification of the authorized project provides
and accounts for all necessary investments or
other actions to ensure that realization of storm
damage reduction.

(2) Effectiveness. The extent to which a given
modification of the authorized project contributed
to a solution to the shoreline erosion and storm
damage problems and provides protection from
damages.

(3) Efficiencv. The extent to which a given
modification of the authorized project is the most
cost effective means of providing storm damage
protection, consistent with protecting the
Nation's environment. :

(4) Acceptabilityv. The viability of a given
modification to the authorized project and its
acceptance by the project sponsor, the State of
Florida and the public.

MODIFICATIONS TO THE AUTHORIZED PROJECT

22. Proiject Description. The Ocean Ridge project
segment described in the 1987 GDM provides for the
restoration of 1.6 miles of Atlantic shoreline. The
restored beach would have a berm width of 50 feet at an
elevation of +9.0 feet mean sea level. The initial
restoration with 8 years of advance nourishment was
estimated to require the placement of 770,000 cubic yards of
material. Each future periodic renourishment would require
501,000 cubic yards of material. These volume estimates are
based on 1979 filed conditions and an overfill factor of
1.06 for material from an offshore borrow area.

23. Project Length Modifications. The length of the
Ocean Ridge project described in the 1987 GDM is 1.6 miles,

or 8,450 feet. The northern limit of the restored beach is
300 feet south of the south jetty at South Lake Worth Inlet.
The southern limit of the restored beach is at Corrine
Street, at approximately Florida Department of Environmental
Protection (FDEP) monument R-160. This southern limit is
immediately adjacent to an expansive nearshore hardbottom
arez. Allowirmg for mittgatiom., the ircrementzl cost to:
construct the from R-159 to R-160 exceeds the incremental
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increase in storm damage and loss of land benefits (see
discussion on maximizing net benefits p. 2-28, Appendix 2).
To reduce nearshore hardbottom impacts, mitigation costs,
and maximize net storm damage reduction benefits, the
southern limit of the project was moved 1,050 feet northward
to approximately R-159. Additionally, the northern end of
the project was moved 120 feet northward. This places the
northern project limit 180 feet south of the south jetty.
The northern project limit was relocated as part of the
design of the project's groin field. Relocation of the
northern limit of the project, along with the attendant
structures will simultaneously provide for reduced
hardbottom impacts and project stability along the project's
north end. With these modifications the project length is
1.42 miles, or 7,520 feet.

24. Proiject Berm Modifications. The berm elevation in

the 1987 GDM 1is 9.0 ft mean sea level (MSL). The proposed
berm elevation is 9.0 ft National Geodetic Vertical Datum
(NGVD) (9.44 ft MSL) and is considered to be equivalent to
the authorized elevation. The berm elevation was selected
to coincide with the natural berm elevation within the
project area. The berm width in the 1987 GDM is 50 feet,
measured from the intersection of the 9 ft MSL elevation
with the existing profile. The authorized project provided
for a 100 ft extension of the mean high water line (MHWL).
The proposed extension of the MHWL is about 50 feet, on
average.

25. Structures. The project described in the 1987 GDM
provides for beach restoration with periodic renourishment.
The proposed project will add a field of eight groins along
the northernmost 1,800 feet of the project. The groins will
allow for reduced nearshore hardbottom impacts and
renourishment costs as compared to the authorized plan.

26. Renourishment Interval, The renourishment

interval for the project described in the 1987 GDM is 8
vears. The renourishment interval of the proposed project
is 6 years.

27. Potential Sand Sources, Two Lkorrow areas were

considered as potential sand sources for the project; (1)
the ebb tidal shoal of sSouth Lake Worth Inlet and (2) an
area offshore and parallel to the Ocean Ridge shoreline.
The sand material from the ebb tidal shoal was identified as
a source of beach compatible material. The ebb tidal shoal
is not recommended as a borrow area, however, because a
similar suitable sand source was identified offshore of the
Ocean Ridge shoreline as a more cost-effective borrow
source. The offshore borrow area containing beach
compatible material is located directly offshore of the
project shoreline.
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THE NED PLAN

PLAN DESCRIPTION

28. The NED plan for the Ocean Ridge shoreline
provides for the initial restoration of a protective beach
along 1.42 miles (7,520 feet) of shoreline. The restored
beach will establish the 9 ft NGVD design berm at the
erosion control line. This is approximately equivalent to
extending the MHWL 50 feet, on average. The restored beach
is to be maintained by both periodic renourishment and a
field of eight groins along the northernmost 1,800 feet of
the project. The northern limit of the project is 180 feet
south of the South Lake Worth Inlet south jetty. The
southern limit is located at FDEP monument R-159.
Approximately 784,300 cubic yards of sand will be placed
during initial construction. Periodic renourishment will
require placement of approximately 433,800 cubic yards of
sand every six years.

VOLUME OF MATERIAL

29. Fill Behind the Erosion Control Line. The State

of Florida requires that the project sponsor establish an
Erosion Control Line at the existing mean high water line
prior to implementation of a shore protection project
(Chapter 161 F.S.). The purpose of the line is to delineate
the boundary between upland riparian owners and State-owned
bottom lands. Plates 1 through 4 show the location of the
Erosion Control Line. The design section for the project is
to be placed seaward of this line. Some sand placement
landward of the project is needed.for a smooth transition
from the project to the existing 9.0 ft NGVD elevation. The
volume of material required landward of the Erosion Control
Line along the 1.42 mile project area is 76,000 cubic yards.

30. Design Fill Volume, The design f£fill volume is

that portion of the beach fill placed seaward of the Erosion
Control Line. The design fill volume was determined using
the design mean high water shoreline extension, berm
elevation and a composite beach profile. The composite
beach profile is an average of several profiles measured
along natural sections of the Ocean Ridge shoreline. The
design fill volume is 274,500 cubic yards. Once
constructed, the design volume will be maintained by advance
nourishment, periodic renourishment and a field of eight
groins.

31. Advance Nourishment. Advance nourishment will be

placed during initial construction to offset erosion
anticipated after the project's construction. The volume of
advance nourishment is determimed by historical .. ,
("background*) volume loss rates along the project area, end
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losses associated with the project itself, and the
renourishment interval.

32. The historical erosion rate along the 7,520 ft
project shoreline was computed to be 37,500 cubic yards per
vear (cy/yr). The project's anticipated end losses
resulting from the perturbation to the shoreline which the
beach fill represents was estimated to be approximately
18,500 cy/yr. Combined with the historical volumetric loss
rate of 37,500 cy/yr, the expected volumetric loss rate from
the project (not including losses due to material textural
differences) is 56,000 cy/yr.

33. Environmental impacts to nearshore hardbottom
along the northern 2,300 feet of project shoreline require
that the shoreline be stabilized with a system of shore
stabilizing structures to reduce the advance nourishment
volume. Some advance nourishment will be placed within the
structure field to provide a transition from no advance
nourishment at the northern section of the structure field
to fully developed advance nourishment at the southern
section of the structure field. The advance nourishment
will be placed over an effective shoreline length of 5,950
feet. With the stabilizing structures, six years of advance
nourishment will require 289,200 cubic yards of material,
including end losses.

34. Future Renourishment Volume. After construction

of the initial project, performance monitoring of the placed
material will be conducted to determined with greater
accuracy future periodic renourishment requirements. For
the purposes of this report, it is considered that the
future periodic renourishment volume is the same as the
advance nourishment volume, and the offshore borrow area
would be used for all future renourishments. Both advance
nourishment and future renourishment volumes take into
account continued sand bypassing at South Lake Worth Inlet.

35. overfill vVolume. The overfill volume is the

additional quantity of material necessary to account for the
textural differences between the native beach and borrow
area material. The overfill volume is determined by
multiplying the overfill ratio by the required advance
nourishment and renourishment volumes. The overfill ratio
is only applied to the advance nourishment and renourishment
volumes because the design beach is generally not exposed to
the sorting action of nearshore waves and currents. The
overfill ratio for the offshore borrow area, determined by
the modified SPM method (USACE, 1984), is 1.50. Applying
this overfill ratio to the required advance nourishment and
future renourishment volume of 289,200 cubic yards, an
additional 144,600 cubic yards of material will be added to
the: total protject volume.

12



36. Borrow Scurce. The project borrow area is located
approximately 1,700 feet offshore of the Ocean Ridge
shoreline and extends approximately 12,400 feet southward
from South Lake Worth Inlet. The borrow area averages 750
feet in width. The average water depth through the borrow
area is 33 ft NGVD. The mean grain size of the borrow area
material is 0.26 millimeters with a shell content of 55
percent by weight. The computed volume of material within
the borrow area is approximately 5.2 million cubic yards.
This estimate is based upon an average dredging depth of 15
feet below the ambient seabed. This volume exceeds the
volumetric requirement of the 50-year project by 66 percent.
A complete description of the borrow area and the sediment
characteristics of the borrow area and native beach material
is contained within Appendix 1. :

37. Magnetometer Survey, A magnetometer survey was

conducted across two potential borrow areas offshore of the
Ocean Ridge shoreline. These areas include a portion of the
ebb tidal shoal of South Lake Worth Inlet and an area
extending approximately 1,000 feet offshore and extending
approximately 14,000 feet south from South Lake Worth Inlet.
The study was conducted to determine the location of ferrous
materials that may pose hazards to dredging operations or
may have historical and/or archeological significance. The
cultural resource magnetometer survey was conducted in
compliance with the National Historic Preservation Act of
1966, as amended, and the Advisory Council on Historical
Preservation Regulations (36 CFR 800). The results of the
survey are contained within the report titled "Underwater
Archeological Background Study, Remote Sensing Survey and
Anomaly Identification for the Town of Ocean Ridge Shore
Protection Project" prepared by Karell Archeclogical
Services (1993).

38. No significant anomalies were identified across
the ebb tidal shoal. ‘A large anomaly cluster was identified
within the limits of the proposed borrow area. This cluster
is represented by anomalies 1 and 2 on Plate 5 of sub-
appendix 2 and represents a substantial mass of magnetic
material. Diver inspections concluded that the magnetic
material was not historically significant and dredging the
borrow area will have no effect on cultural resources.
However, unless the objects are removed, dredging operations
should avoid this area to prevent damage to equipment.

39. The findings of the magnetometer survey and diver
investigation suggest that no submerged cultural resources
of archeological or historical interest are located in the
survey area. The Jacksonville District determined that
significant cultural resources are not located in the
proposed borrow area. No further archeological
investigation of the study area is required priaor to
construction of the proposed project. The State Historic

13



Preserve Office (SHPO) concurred with_the District's no
effect determination in a December 10, 1993 letter.

GROINS

40. To reduce nearshore hardbottom impacts and
increase shoreline stability along the northernmost 1,800
feet of the project shoreline, a system of groins will be
constructed thereby precluding the requirement for advance
nourishment at that location. Replacing the advance
nourishment volume with groins will maintain the minimum
design beach cross-section while reducing the amount of
nearshore hardbottom impacts from about 11.6 acres to 6.4
acres of long term impact and 2.9 acres ¢f short term
impact.

41. Groin field configurations of 5, 6, 7, 8, 9 and 10
groins were considered to determine the cptimum project
configuration. The performance each configuration was
analyzed considering both the results of GENESIS modeling
and historical  shoreline and volume change data for the
project shoreline. Results from the optimization analysis
suggest that the eight-groin alternative will maximize
shoreline stability along the northernmost section of the
project shoreline while minimizing nearshore hardbottom
impacts.

42. Dimensions. The location, spacing, and physical
dimensions of the groins were determined using procedures
outlined in the Shore Protection Manual (USACE, 1984). The
spacing and physical dimensions of the groin field were
designed to (1) maintain the minimum design beach cross-
section, (2) minimize nearshore hardbottom impacts, and (3)
allow bypass material from the fixed sand transfer plant to
be transported over and around the seaward ends of the
groins.

43. Design of the groin lengths considered (1) the
minimum width of the design beach cross-section (2) the
expected equilibrated slope of the beach cross-section and
(3) the seawardmost location the equilibrated toe-of-fill
(i.e., nearshore hardbottom impacts). Groin lengths will
vary from approximately 110 to 180 feet. The longer groins
will be located at the northern end of the groin field where
erosional stress is higher. The average distance between
groins will be approximately 240 feet. The northernmost
groin (groin no. 1) will be located at the northern project
limit which is approximately 180 feet south of the inlet.

It is noted that the northern project limit is the property
boundary between Palm Beach County and the South Lake Worth
Inlet District. The Inlet District elected not to
participate in the Federal Share Pratectian Project and
requested that no portion of the project be constructed upodn
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or seaward of their property. The inlet district has only
recently been abolished by the legislature on May 24, 1996.°

44. A T-head will be constructed at the seaward end of
each groin. The T-heads will serve to reduce the potential
for the generation of rip currents along the groin stems and
protect the seaward terminus of the groins. Because the
erosional stress is higher along the northern portion of the
groin field than along the southern end, the dimensions of
the T-heads will vary. The northernmost four groins will
have 90 ft T-heads and the southernmost four groins will
have 50 ft T-heads.

45. The groins will be of rubble mound construction to
minimize wave reflection and the generation of rip currents.
The side slopes of the groins will be 1V:2H. The groins
will be primarily comprised of two layers of armor stone
with a central section ¢of core and chinking stone. The core
and chinking stone will be placed, where possible, to
partially sand tighten portions of the structures. The
cross-section of the landward portions of the groins is not
large enough to allow for placement of sufficient core and
chinking material to provided for a sand-tight core.
However, this portion of the groins will be buried by sand
from the design beach and mechanical bypassing discharge.
Because the cross-sectional area of the seaward ends of the
groins is larger, sufficient core and chinking material will
be placed to provide reasonable sand tightness.

46. Foundation Conditions. The structures will be

underlain by sand and exposed bedrock. The elevation of the
bedrock formation, throughout the structure field, varies
from approximately -2 to -7 ft NGVD. Most of the structures
will be constructed directly upon bedrock. A geotextile
fabric and bedding stone layer will be constructed to
prevent significant foundation settlement.

47. Fix ran r P
Material bypassed by the fixed sand transfer plant is cur-
rently discharged within the limits of the proposed groin
field. As part of the proposed project, material will
continue to be discharged within the limits of the groin
field; however, modifications to the existing discharge
configuration may be necessary. Continued placement of
material from bypassing operations is central to the perfor-
mance of the structure field.

48. Removal of Existing Structures. Ten derelict

groins of varying design have been identified for removal or
modification as part of the proposed project. Groins will
be either removed completely or cut-off at grade and buried
by the project f£ill in accordance with the FDEP permit. As
a mimimum, a1l derelict structures will be lowered to an
elevation not less than 3 feet below the design beach grade.

15



ENVIRONMENTAL CONSIDERATIONS

49. Nearshore hardbottom impacts are the primary
environmental concern with implementation of the project.
Three areas of nearshore hardbottom exist along the Ocean
Ridge shoreline. Approximately 9.4 acres of low to medium
relief hardbottom are located continuously along 2,300 feet
of shoreline between South Lake Worth Inlet and R-154. A
smaller area of low relief hardbottom, estimated to be
approximately 2.3 acres, is located at R-156. An estimated
37 acres of low to medium relief hardbottom with areas of
high relief hard-bottom are located between R-160 and R-167.
The project length was reduced and a field of eight groins
was included in the project design to reduce unavoidable
nearshore hardbottom impacts predicted to occur as a result
of the 1987 GDM project f£ill. Without these modifications,
approximately 17 acres of nearshore hardbottom would be
covered by the project fill. Inclusion of these
modifications reduces the hardbottom impact. Even with
these modifications nearshore hardbottom mitigation will be
required due to unavoidable impacts. The amount of
mitigation is based upon using two mitigation ratios
depending upon duration of impacts. See sections 3.25 and
5.12 of the Draft Supplemental Environmental Impact
Statement for a discussion of calculation of impacts and
mitigation amounts. The State of Florida Department of
Environmental Protection and U.S. Fish and wWildlife Service
require that unavoidable impacts to fish and wildlife
habitat be mitigated.

50. Additional environmental concerns include turbidi-
ty from dredging operations, disturbance of sea turtle
nesting and habitat, and benthic infauna recovery within the
borrow and fill areas. All environmental permits will be
obtained prior to construction and all work will be
conducted within the limits of allowable impact.

51. A detailed discussion of the project's potential
envirommental impacts are addressed in the Supplement to the
Environmental Impact Statement.

MITIGATION PLAN

52. Section 906(b) (1) of Public Law 99-662 states that
after consultation with appropriate Federal and non-Federal
agencies, the Secretary of the Army is authorized to miti-
gate damages to fish and wildlife resulting from any water
resources project under his jurisdiction, whether completed,
under construction, or to be constructed.

53. Unavoidable impacts to nearshore hardbottom are

expected amd will reguire mitigation. For planmoing
purposes, the project was expected to require creation of
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approximately 3.5 acres of artificial reef to compensate for
impacts to nearshore hardbottom. The exact level of

- mitigation required for the project will be determined after

the project has been constructed. Pre- and post-
construction reef surveys will be conducted to document
exposed nearshore hardbottom along the project area. Two
post-construction surveys will be conducted: one immediately
after construction and the second will be one year after
construction in order to allow the beach fill to
equilibrate. The surveys will include aerial imaging,
mapping and groundtruthing of the exposed hardbottom areas.
The level of hardbottom exposed immediately after
construction and one year after construction will be
compared to that exposed immediately prior to construction.
The difference between the pre- and post-construction
acreage will determine the amount of impact. FDEP has
issued a permit requiring mitigation.

54. The mitigation will be constructed approximately
500 feet offshore between FDEP monuments R-152.5 and R-153.5
and between R-156 and R-157 in about 10 to 15 feet of water.
The mitigation will be constructed of limestone boulders and
clean concrete. Some level of mitigation may be provided by
the shore protection structures to be constructed along the
northern section of the project. The amount of mitigation
provided by these structures will be assessed in the post-
project reef survey.

55. Artificial reefs composed of limestone boulders
were constructed in the nearshore in the general vicinity of
the project in August, 1994. These reefs have been
colonized with nearshore species and are can be considered
to be a mitigation bank. The mitigation bank currently
contains credits that are increasing in value and is
expected to be used to offset impacts to nearshore
hardbottom habitat. Credits from the mitigation bank will
be available for the project at the time the mitigation is
required. Assessments will be conducted one year after
nourishment to determine if additional habitat needs to be
created to meet Federal requirements. FDEP has determined
that the reefs offset 2.1 acres of mitigation requirements.
Credit for 0.45 acres of habitat will be given for
construction of the groins. Additional low relief reef will
be constructed to meet FDEP permit conditions

56. Purchasing credits from a mitigation bank is
generally more cost effective than attempting to construct
new hardbottom habitat and eliminates many uncertainties.
Since the availability of credits from the mitigation bank
is not definite, a conservative cost estimate must be
developed using the cost of constructing new hardbottom
habitat.
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CONSTRUCTION

57. The project features will be constructed in three
phases. During the first phase, the shore protection struc-
tures will be constructed and all derelict, existing struc-
tures will be removed or modified. 1If possible, all struc-
ture work will be conducted from shore. Rock material for
the new structures will be trucked to the site. Similarly,
all rubble will be trucked away for upland disposal. Con-
struction of the groins and removal or modification of the
existing derelict groins will be completed within 3 to 4
months.

58. The second phase of construction will include the
placement of the beach fill. The beach fill sand will be
pumped with a 27 to 30 inch hydraulic dredge from the off-
shore borrow area through a floating/submerged pipeline to
the project area. Assuming a production rate of 273,440
cubic yards per month, the time required for placing the
initial beach fill volume is 2.7 months.

59. Eguipment access for both structure construction
and beach fill work will be located at Ocean Inlet Park and
Boynton Beach Oceanfront Park. Stockpile and storage areas
will be available adjacent to the two equipment access loca-
tions.

60. Construction of any additional nearshore
mitigation may occur before construction and will be
completed within two years after nourishment. Some "up
front" mitigation has been constructed in the form of
approximately 2.1 acres of artificial reef.

REAL ESTATE REQUIREMENTS AND RELOCATIONS

61. Lands, Easements, Rights-of Wav, and Borrow Areas.
Temporary construction easements are needed from the upland
property owners to place dredge material on private lands
behind the Erosion Control Line. Temporary easements will
be required for the two construction staging and access
areas. Permanent easements are needed from upland property
owners to construct sections of the groins on private lands
{(landward of the Erosion Control Line). Temporary
construction easements are needed from the upland property
owners to remove or modify existing groins. A consent-of-
use is needed from the State of Florida to dredge material
from the borrow area, place material on State owned bottom
lands (seaward of the Erosion Control Line), and an easement
from the State is needed to construct the seaward section of
the groins on State owned bottom lands. The cost of all
easements is 100 percent non-Federal. The project sponsor
is respansihle for chtaining all easements. A detailed
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evaluation of easement requirements is contained in Appendix
3.

62. Utility Relocations. There are no utility

relocations associated with this project.

PROJECT SCHEDULE

63. The project construction is scheduled to begin 1n
January, 1997. Initial construction will include the
removal of the derelict groins, construction of new groins
and placement of the beach fill material. Some artificial
reef for mitigation of project impacts was constructed by
the project sponsor in 1994. Construction of all project
features (less mitigation) is to be completed by May, 1997.
The construction schedule includes time for mobilization and
demobilization of all construction equipment. The remaining
amount of mitigation should be completed within two years of
construction.

ENVIRONMENTAL MONITORING PLAN

64. A monitoring plan will be implemented to document
any impacts that the shore protection project may have on
the surrounding environment. The monitoring plan provides
for nearshore and offshore hardbottom monitering during and
after construction, water quality monitoring during con-
struction, sea turtle monitoring during and after construc-
tion, and benthic infauna monitoring throughout the borrow
area after construction. Table 1 presents a summary of
proposed project monitoring tasks and costs.

65. The Palm Beach County Department of Environmental
Resource Management will perform and/or oversee all environ-
mental monitoring programs. Details of the each monitoring
program are included in the Supplement to the Environmental
Impact Statement.

PHYSICAL MONITORING PLAN

66. Physical monitoring of the project will be con-
ducted to document the performance of the beach fill and
provide data for estimating future renourishment volumetric
requirements. An "as-built" survey will be conducted by the
project contractor to establish a base survey to which
future beach profile data will be compared. Profile data
will be collected at regular intervals to monitor project
volume and width changes. Aerial photography will be col-
lected ta monitor longshore changes in the beach £ill. When
the berm width nears or becomes less than that reguired for
the project design section, renourishment operations can be
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TABLE 1
SUMMARY OF MONITORING COSTS

TIME OF
ITEM COST MONITORING
PHYSICAL MONITORING AFTER EACH RENOURISHMENT
BEACH PROFILE SURVEYS $21,800 SIX MONTHS
ANALYSIS AND REPORT TO STATE $47,000 ONE YEAR

. _ ANNUALLY AFTER YEAR 1
SUBTOTAL PHYSICAL MONITORING $68,800

ENVIRONMENTAL MONITORING ‘
1l.) PRE-CONSTRUCTION PRIOFR. TO EACH RENOURISHMENT

TURBUDITY $7,000
INFAUNA $12,000
GRAIN SIZE & ORGANIC $2,400
NEARSHORE REEF - $10,000
OFFSHORE REEF $100,000
SEA TURTLE $10,000
REPORT TO STATE $14,000
SUBTOTAL $155,400

2.) CONSTRUCTION AT EACH RENOURISHMENT
TURBUDITY MONITORING $45,000
SEA TURTLE $2,000
OFFSHORE REEF $67,000
REPORT TO STATE $15,000
SUBTOTAL $129,000

3.) POST-CONSTRUCTION AFTEFR. EACH RENOURISHMENT
TURBUDITY MONITORING $4,000 YEAR 1
INFAUNA $44,000 YEARS 1, 2, & 4
GRAIN SIZE & ORGANIC $7,200 YEARS 1, 2, & 4
NEARSHORE REEF $15,800 YEARS 1, 2, & 4
OFFSHORE REEF $54,600 YEARS 1, 2, & 4
SEA TURTLE $30,000 YEARS 1, 2, & 3
REPORT TO STATE $15,000
SUBTOTAL $170,600

SUBTOTAL ENVIRONMENTAL MONITORING $455, 000

TOTAL MONITORING $523,800

CONTINGENCY (15%) $78,570

TOTAL $602,370
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initiated. Periodic renourishment will be performed as
needed subject to the availability of county, state, and
Federal funds, approvals and permits.

ECONOMICS OF THE NED PLAN

COST ESTIMATES

67. The project cost estimates are based on October,
1993 price levels. Engineering, design, supervision and
administration (EDS&A) costs were developed from contract
agreements between the county and the consulting engineer
for initial construction. EDS&A costs for future
construction were assumed to be 13 percent of construction
costs. The cost estimates include a 15 percent contingency
for all items. A summary of the cost estimate for initial
construction is presented in Table 2.

68. Interest and Amortization of First Costs.
Interest and amortization of the project costs are
determined by multiplying the initial work capital recovery
factor for the specified interest rate (0.079401 for a 7 and
3/4 percent interest rate and a 50-year project life) times
the costs of the work accomplished during initial
construction. Interest and amortization of the initial cost
of construction is estimated to be $567,050.

69. Interest During Copnstruction. Interest during

construction accounts for the costs of capital incurred
during the construction period. The cost of a project to be
amortized is the investment incurred up to the time that the
project begins to produce benefits, or the time when it is
placed in operation. The investment cost at that time is
the sum of construction and other initial costs plus
interest during construction. Interest during construction
for the project was computed in accordance with accounting
practices which provide for interest from the middle of the
month in which expenditures are made to the in-service date
of the function or separable unit thereof. The in-service
date is the first of the month following availability for
service. Interest during initial construction was estimated
to be $96,020.

70. Annual Cost of Future Beach Renourishment. The

average cost of each future beach renourishment is
$3,491,800. The equivalent annual cost of future beach
renourishment at 7 and 3/4 percent is $476,950.

71. Annual Cost of Groin Maintenance. The groin field

was designed for a 1l0-year storm surge event with no damage.
Because the I0-year event is expected to be exceeded during
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OCTOBER 1993 PRICE LEVEL

TABLE 2

PROJECT COST SUMMARY - NED PLAN
OCEAN RIDGE SHORE PROTECTION PROJECT

INITIAL CONSTRUCTION

AQCOUNT UNIT CONTINGENCY TOTAL PROJECT PERCENT AMOUNT
CODE QUANTITY UNIT PRICE AMOUNT 15% COST FEDERAL FEDERAL
01/17 . ==.-- BEACH REPLENISHMENT 1 JOB LS $3,740,714 $561,107 $4,301,822 59.42% $2,556, 344
02/06 .=+ .-~ FISH AND WILDLIFE FACILITIES 1 JOB LS $302,808 $45,421 $348,229 62.75% $218,514
03/10.,~-.-- BREAKWATERS AND SEAWALLS 1 JOB LS $1,356,776 $203,516 $1,560,292 62.75% $979,083
SUBTOTAL CONSTRUCTION COST $5,400,298 $810, 045 $6,210,343 60.45% $3,753,942
01.--.~~ LANDS AND DAMAGES 1 JOB LS $103,261 $15, 489 $118,750 0.00% $0
30.-~.~- PLANNING, ENGINEERING 1 JOB Ls $520,100 $78,015 $598,115 62.75% $375,317
AND DESIGN .
31, ~~, -~ CONSTRUCTION MANAGEMENT 1 JOB LS $186,400 $27,960 $214,360 62.75% $134,511
(S&A)
Al
SUBTOTAL NON-CONSTRUCTION COST $809,761 $121, 464 $931, 225 54.75% $509,828
TOTAL CONSTRUCTION COST - INITIAL CONSTRUCTION $6,210,059 $931,509 $7,141,568 59.70% $4,263,770
INTERRST DURING CONSTRUCTION $96,020

TOTAL JNVESTMENT COST

$7,237,588



the 50-year project life, future maintenance of the groin
field will be required.

72. The future maintenance requirements and costs were
calculated using a probabilistic approach. The approach
involves the development of a relationship between expected
structure damage and storm events which exceed the design
storm event. Using Table 7-9, page 7-211 of the Shore
Protection Manual (SPM, 1984), the expected structure damage
for a storm event exceeding the design storm can be
estimated. A probabilistic relationship between structure
damage and the occurrence of a storm which exceeds the
design storm is determined by tabulating damage estimates
for various storm frequencies greater than the design storm.
Total damages are computed by integrating the annual
probability of damage over the life of the project. The
cost to repair annual is assumed to be a percentage of the
initial construction cost of the groin field. From this
analysis, the annual maintenance cost for the groin field is
1 percent of the initial groin field construction cost, or
$15,600.

BENEFITS SUMMARY

73. The primary purpose of the Palm Beach County Shore
Protection Project (Ocean Ridge segment) is to prevent
physical damages. The Ocean Ridge project will provide
protection to over %57 million in upland development and
infrastructure. The infrastructure includes Highway AlA
which is an important regional hurricane evacuation route.
Physical loss of land is prevented and incidental recreation
benefits are generated by increased recreational usage of
the project beach. The value of these benefits is
summarized in Table 3. Detailed project benefit analyses
are included in Appendix 2.

ECONOMIC JUSTIFICATION

74. A summary of the project's benefits and costs are
presented in Table 3. Average annual equivalent estimates
of benefits and costs were computed using an 7 and 3/4
percent interest rate and a 50-year project life. The NED
plan is economically justified with a benefit-to-cost ratio
of 2.0:1. '



Table 3

ECONOMIC SUMMARY - NED PLAN

INTEREST RATE

ITEM 7.75%
TOTAL PROJECT COSTS {Construction)
Interest and Amortization $567,050
Future Beach Nourishment $476,950
Future Groin Maintenance $15,600
TOTAL ANNUAL PROJECT COSTS $1,059,600
PRIMARY BENEFITS
Storm Damage Prevention $§1,168,600
Loss of Land $241,100
INCIDENTAL BENEFITS
Recreation $393,000
Downdrift $321,300
TOTAL PROJECT BENEFITS $§2,124,000
NET PROJECT BENEFITS $§1,064,400
2.0

BENEFIT-TO-COST RATIO
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PLAN IMPLEMENTATION

COST ALLOCATION

76. Section 103(d) of the Water Resources Development
Act of 1986 (Public Law 99-662) specifies that the cost of
construction of beach erosion control projects be assigned
to the appropriate purpose(s) specified in Section 103 (c) of
the Act. These purposes are normally hurricane and storm
damage reduction and/or separable recreational, and shared
in the same percentages as to the purposes to which the
costs are assigned, except that no costs are assigned to
incidental recreation. Hurricane and storm damage reduction
project are cost shared at 65 percent Federal, and separable
recreation projects are cost shared at 50 percent Federal.
Cost sharing for beach erosion control projects must also
consider shore protection ownership and use. Additional
guidance on cost sharing for shore protection projects is
provided in Engineering Regulation (ER) 1165-2-130 date June
15, 1989. A summary of shore ownership and level of Federal
participation for the 1.42 mile project area is presented in

Table 4.

77. The Federal project consists of the project being
built seaward of the Erosion Control Line (ECL). The
location of the Erosion Control Line is shown on Plates 1
through 4. All construction landward of the Erosion Control
Line on private property is 100 percent non-Federal.
Normally, non-Federal public shores are dedicated to park
and conservation areas, and the benefits of protecting such
shores will be based on loss of recreation outputs, with
cost sharing 50 percent Federal and 50 percent non-Federal.
Public parks in the project area are cost shared at 50
percent Federal/non-Federal since the primary project output
for this shorefront is recreation. The cost sharing is 65
percent Federal and 35 percent non-Federal for protection of
privately owned shores resulting in public benefits.
Sporadically spaced, undeveloped private lands are cost
shared 65 percent Federal and 35 percent non-Federal when
they comprise less than 15% of the total shoreline and the
area seaward of the project is open to the public.

78. The apportionment of project costs was determined
for both linear and non-linear costs. The volume of design
fill placed along any given reach of the project shoreline
varies considerably. The cost to construct the design
section is therefore a non-linear cost. Private and public
properties were divided into reaches and assigned a profile
and design beach cross-section that best represented the
section of shoreline and design beach of each reach. The
design beach volume and the appropriated Federal share of
the desigmr volume for each reach was computred and is.
presented in Table 4. The Federal share of the design
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Table 4: Apportionment of Costs.
SHORE 1/ FEDERAL
OWNERSHIP. LEVEL PARTICI~
DNR LOT WITHIN WITHIN & OF FEDERAL PATION DESIGN
PROFILE Lot WIDTH SHORELINE PROJECT | 1/4 MILE PROJECT PARTICI- TIMES VOLUME
MONUMENT DESCRIPTION (feet)] DESCRIPTION LIMITS | OF ACCESS PURPOSE PATION LOT WIDTH (CY)
(A) {B) () (D) {E) (R (G) (H) (1) (J)
R-151 PUBLIC 235 DEVELOPED Y Y 1I-A 65% 152.8 9,275
Subtotal 235 65% 152.8 6029 FEDERAL SHARE
OF VOLUME
T-152 PUBLIC S0 DEVELOPED Y Y II-A 65% 32.5
PUBLIC 60 DEVELOPED Y Y II-A 65% 39.0 .
PUBLIC 110 DEVELOPED Y Y I1-A 65% 71.5
PUBLIC 70 DEVELOPED Y Y II-A 65% 45.5 22,112 VOLUME IN REACH
PUBLIC 85 DEVELOPED Y Y I1I-A 65% 55.3
PRIVATE 150 DEVELOPED Y Y II-A 65% 97.5
CONDO 320 DEVELOPED Y Y II-A 65% 208.0
CONDO 240 DEVELOPED Y Y 1I-A 65% 156.0
Subtotal 1,085 65% 705.3 14,373 FEDERAL SHARE
OF VOLUME
R-153 CONDO 385 DEVELOPED Y Y I1I-A 65% 250.3
CONDO 210 DEVELOPED Y Y I1-A 65% 136.5 39,212 VOLUME IN REACH
CONDO 255 DEVELOPED Y Y II-A 65% 165.8
CONDO 200 DEVELOPED Y Y II-A 65% 130.0
Subtotal 1,050 ' 65% 682.5 25,488 FEDERAL SHARE
OF VOLUME
R-154 CONDO 740 DEVELOPED Y Y II-A 65% 481.0 43,434 VOLUME IN REACH
) CONDO 515 DEVELOPED Y Y I1-A 65% 334.8
Subtotal 1,255 65% 815.8 ‘28,232 FEDERAL SHARE
OF VOLUME
R-155 CONDO 195 | DEVELOPED Y Y 11I-A 65% 126.8
PUBLIC 250 | UNDEVELOPED Y Y 11-B 508 125.0
PUBLIC 210 | UNDEVELOPED Y Y 11-B 50% 105.0 45,580 | VOLUME IN REACH
PUBLIC 210 | UNDEVELOPED Y Y 11-B 50% 105.0
PUBLIC 290 | UNDEVELOPED Y Y II-B 50% 145.0
PUBLIC 170 | UNDEVELOPED Y Y 11-B 50% 85.0
Subtotal 1,325 52% 691.8 23,796 | FEDERAL SHARE
' OF VOLUME
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Table 4:

Apportionment of Costs (continued)

SHORE 1/ FEDERAL
OWNERSHIP LEVEL PARTICI-
DNR LoT WITHIN WITHIN & OF FEDERAL PATION DESIGN
PROFILE LOT WIDTH SHORELINE PROJECT | 1/4 MILE PROJECT PARTICI- TIMES VOLUME
MONUMENT DESCRIPTION {feet)| DESCRIPTION | LIMITS | OF ACCESS PURPOSE PATION LOT WIDTH (CY)
(A) (B) () (D) (E) (F) (G) (H) (1) (J)
R-156 PUBLIC 660 DEVELOPED Y Y II-A 65% 429.0
PUBLIC 200 DEVELOPED Y Y 11-A 65% 130.0 © 38,069 | VOLUME IN REACH .
PUBLIC 165 DEVELOPED Y Y II-A 65% 107.3
Subtotal 1,025 65% 666.3 24,745 | FEDERAL SHARE
OF VOLUME
R-157 PUBLIC 45 DEVELOPED Y Y II-A 65% 29.3
SFR 120 DEVELOPED Y Y 1I-A 65% 78.0
SFR 120 DEVELOPED Y Y I1-A 65% 78.0 42,761 | VOLUME IN REACH
SFR 130 DEVELOPED Y Y II-A ' 65% 84.5
SFR 260 DEVELOPED Y Y II-A 65% 169.0
Subtotal 675 65% 438.8 27,794 | FEDERAL SHARE
OF VOLUME
R-158 SFR 120 DEVELOPED Y Y II-A 65% 78.0
SFR 300 DEVELOPED Y Y I1-A 65% 195.0
SFR 120 DEVELOPED Y Y II-A 65% 78.0 28,260 | VOLUME IN REACH
SFR 60 DEVELOPED Y Y II-A 65% 39.0
PRIVATE 10 UNDEVELOPED Y Y 1I-B 65% 6.5
SFR 60 DEVELOPED Y Y II-A 65% 39.0
SFR 50 DEVELOPED Y Y II-A 65% 32.5 )
Subtotal 720 65% 468.0 18,369 | FEDERAL SHARE
OF VOLUME
R-159 SFR 150 DEVELOPED Y Y II-A 65% 97.5 5,798 VOLUME IN REACH
Subtotal 150 65% 97.5 3,769 FEDERAL SHARE
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Table 4:

Apportionment of Costs (continued)

SHORE 1/ FEDERAL
OWNERSHIP LEVEL PARTICI~
DNR LOT WITHIN WITHIN & OF FEDERAL PATION DESIGN
PROFILE LoT WIDTH SHORELINE PROJECT{ 1/4 MILE PROJECT PARTICI- TIMES VOLUME
MONUMENT DESCRIPTION {feet)] DESCRIPTION | LIMITS | OF ACCESS PURPOSE PATION LOT WIDTH (CY)
(A) {B) {c) (D) (E) (F) {G) (H) (1) {J) OF VOLUME
TOTALS FOR PROJECT 7,520 |[FT SHORELINE LENGTH 62.75% 4,718.5 175,840 FEDERAL SHARE
1.42 JMILES OF VOLUME
THE SUM OF COLUMN (J) DIVIDED BY 7,520 FT = 63.58 PERCENT THE TOTAL FEDERAL SHARE OF VOLUME DIVIDED BY THE
WHICH IS THE FEDERAL SHARE OF CONSTRUCTION COSTS SUCH AS TOTAL DESIGN VOLUME OF 274,500 IS EQUAL TO 64.06
ADVANCE NOURISHMENT COSTS, WHICH ARE LINEARLY DISTRIBUTED PERCENT, WHICH'IS THE FEDERAL SHARE OF NON-LINEAR
ALONG THE PROJECT. PROJECT COSTS SUCH AS DESIGN VOLUME.
—+ - —
1/SHORELINE AND PROJECT PURPOSE MAXIMUM LEVEL OF
As defined in (ER 1165-2-130) FEDERAL PARTICIPATION
IN CONSTRUCTION COSTS
~—t
. FEDERALLY OWNED 100.00%
I1. PUBLICILY AND PRIVATELY OWNED - PROTECTION RESULTS IN PUBLIC BENEFITS
A. Hurricane and storm damage reduction. 65.00%
B. Loss of land or incidental recreation. 65.00%])°*
C. Seperable recreation. 50.00%
III. PRIVATELY OWNED, USE LIMITED TO PRIVATE INTERESTS 0.00%
IV. PRIVATELY OWNED, UNDEVELOPED l l 0.00%




volume is 175,840 cubic yards, or 64.06 percent, of the
274,500 cubic yards required by the design beach.

79. The linear project costs are those which are
uniformly distributed throughout the length of the project
(i.e., advance nourishment, periodic renourishment and
overfill costs). Linear costs are also costs applied to the
project as a whole, such as mobilization and demobilization,
turbidity monitoring, contingencies, engineering and design,
contract supervision and contract administration. The
linear Federal cost share is 62.75 percent. Table 4
presents the results of the cost sharing analysis.

80. The initial cost of the groin field is distributed
linearly throughout the project because it will act to
stabilize the northern terminus of the project, transmit
bypassed material to the entire project and decrease
nearshore hardbottom impacts. Therefore, the structures will
serve to maintain the entire project and are considered a
linear project cost. Future cost to maintain the groin
field will be a 100 percent non-Federal responsibility.

81. The cost of fill placed behind the Erosion Control
Line on private property is also a non-Federal
responsibility. The cost of establishing the State required
Erosion Control Line is a non-Federal cost. Once this line
has been approved by the Florida Cabinet, all project lands
fronting the developed private shore within the project are
considered open to use by the public. The cost sharing for
developed private lands shown in Table 4 is based on the
assumption that the Erosion Control Line will be approved by
the Florida Cabinet prior to project construction. Periodic
renourishment is considered "construction" for cost sharing

purposes.

82. Final apportionment is based on current law and
conditions of shore ownership and use at the time of
construction or subsequent renourishment. Cost sharing for
non-linear costs (i.e., the quantity of design volume) would
be based on the last physical survey of shoreline conditions
prior to construction. This survey is normally the contract
plans and specifications survey.

FEDERAL RESPONSIBILITY

83. The project will be constructed by Palm Beach
County with subsequent reimbursement of the Federal share of
project costs. The U.S. Army Corps of Engineers will be
responsible for review and approval of the pre-construction,
engineering and design reports/documents, project
construction monitoring, final inspections, a post-
canstruction audit, and far Federal funding. 2an Operation
and Maintenance Manual (O&M Manual) for the project wzIl
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also be prepared by the Jacksonville District and provided
to the project sponsor. The total cost of initial project
construction excluding interest during construction is
§7,141,600. Table 5 presents the Federal cost share of each
project feature of initial construction. The Federal share
of the project cost without interest during construction is
$4,263,800, or 59.70 percent. Table 6 presents the Federal
cost share of each project feature of future periodic
renourishment. The Federal share of the cost of each future
periodic renourishment is $2,173,000, or 62.25 percent of

- the total $3,490,500. Federal funds are normally budgeted

for the vear following completion of project construction.

NON-FEDERAL RESPONSIBILITY

84. The non-Federal sponsor will construct the project
features and nearshore mitigation and conduct the pre- and
post-construction monitoring. The non-Federal sponsor will
also provide the entire cost of all material placed on
private land behind the Erosion Control Line. The total
non-Federal responsibility of the initial work is

© $2,877,800, or 40.30 percent. The non-Federal responsibili-

ty for each periodic renourishment is $1,317,500, or 37.75
percent. The equivalent annual cost of $15,600 required for
future maintenance of the groin field will be a 10<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>