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Source: Olsen Associates, Inc.

5.4.7 ALTERNATIVE 7 - NOURISHMENT OF REACH A AND C AND DUNE ELSEWHERE: The
program for this alternative is to construct full nourishment in the densely developed
portions of the Project Area known as “Reach A” and “Reach C” and to rebuild dunes
everywhere else (excluding historic gap locations as usual). Reach A is between
Spessard Holland Park South and ending ending at 3315 A1A. Reach C is from 4785
to 6065 AlA. See Figure 9. To account for the different improvements, the zonal
structure has been divided into two sectors for Zone 1 and another two sectors for
Zone 2. This method will permit the assignment of costs to those persons who
receive the most benefit from the individual improvements. Zone 1AC covers the
oceanfront along Reach A and C, while Zone 1Q includes the remainder of the Project
Area. Zone 2 is also divided into a Zone 2AC (which is directly westward of Zone 1AC
that receives full beach nourishment), and the remainder is in Zone 2Q. As in
Alternative 1, those parcels which do not receive dune reconstruction in Zone 1Q are
included in Zone 2Q.

The measured front footage is used allocate the estimated costs within Zone 1. The
allocation of costs for this alternative is found in Table 15, and the map illustrating
the delineation of the zones is found in Figure 9.

Table 15. Cost Allocation By ERU & Front Footage, ALTERNATIVE 7

Initial Project Cost $ 24,100,000 Alternative 7
Annualized Cost $ 5,746,650 Beach Nourishment at Reaches "A" & "C" and Dune Elsewhere
Initial Project Cost| $ 21,500,000 .
RIS § 4,480,000 Beach Nourishment - Reach A and C
Approx. No. of
ERU's or Approximate
Allocation Annual Cost Shorefront Length Annual Fee
Zone 1AC 73.9%| $ 3,310,720 18,379 [Front-Feet UES{O MM per shorefront-ft per year*
Zone 2AC 26.1%| $ 1,169,280 2708|ERU's Vi My4el per ERU per year
Initial Project Cost| $ 2,600,000 . .
Aonualized Cos IEBRR Dune Fill Areas (outside of Reaches A & C)
Approx. No. of
ERU's or Approximate
Allocation Annual Cost Shorefront Length Annual Fee
Zone 1Q 73.9%| $ 936,054 25,947 |Front-Feet s X0lsJl per shorefront-ft per year
Zone 2Q 26.1%| $ 330,596 2474|ERU's URCICHGX per ERU per year
*The average length of a parcel is 93 feet, for which the yearly fee would be | $ 16,753 per average Zone 1 parcel
in Reach A & C nourishment areas.
**The average length of a parcel is 90 feet, for which the yearly fee would be | $ 3,247 per average Zone 1 parcel
in areas with dune renourishment.

18 year cumulative project; 6 cycles (bonding periods) of 3 years; inflation assumed to be 3% per annum;

flotation costs assumed to be 4%; coupon rate assumed to be 5%; interest earned on surplus funds assumed to be 2%

Source: Olsen Associates & PRACIPIO EFS
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6.0 Comments and Summary
Specific takeaways from this report include the following:

1) For beach improvement projects along the South Beaches, total benefits are
estimated by this study and apportioned as 73.9 percent to oceanfront
properties (Zone 1) and 26.1 percent to non-oceanfront properties (and
oceanfront properties outside the improvement area) on the barrier island
between Spessard Holland Park and Sebastian Inlet (Zone 2). This
represents a ratio of about 2.8 to 1 between Zone 1 (oceanfront) and Zone 2
(non-oceanfront, barrier island) properties. This apportionment is
consistent with the available literature and examples of existing, similar
projects for shore protection projects, as summarized in Section 4.4.

2) Compared to existing beach MSBU projects, Brevard County’s relatively low
development density in the South Beaches in conjunction with nearly
negligible tourism inflows ensures that oceanfront property owners,
provided they are assessed in proportion to the benefits received, will
experience annual levies in the thousands (not hundreds) of dollars, as
presented in Section 5.0 and summarized in Table 16, below.

These observations should be carefully considered given that a proposed MSBU must
be passed through a referendum.

A caveat to the profound assessments articulated above would be the strategic
acquisition option, whereby existing precedent within the County would support a
broad-based levy to facilitate community purchase of beach areas with erosion-
endangered structures, similar to existing County land acquisition programs. This
alternative would potentially address those properties which are most critically
threatened by erosion and which typically represent the central and/or most
immediate concerns raised along the South Beaches shoreline. The program would
provide funds to buy property from willing sellers of oceanfront property with
structures that are vulnerable to erosion damage. Once vulnerable, these properties
are often difficult to sell in normal market conditions. The program would provide
an opportunity for owners to sell vulnerable property, and acquired properties would
be used to increase public beach access and further buffer conservation lands within
the Archie Carr National Wildlife Refuge.

This study concludes that a uniform assessment on the order of $16 per ERU across
southern Brevard County would suffice to fund this alternative at a value of about
$2.8 million per year. This amount is anticipated to meet probable funding
requirements to acquire, and improve public beach access for, those properties along
the South Beaches where an existing habitable structure is predicted to be threatened
by erosion from a 15-year storm event in current conditions through the next 18
years, with no external cost-share funding, and where it is assumed that up to about
three-fourths of these potentially threatened properties actually become available for
purchase within this 18-year horizon (see Section 3.1). Simplistically, to potentially
allow for acquisition of all those properties with structures predicted to be threatened
by erosion in existing conditions and within the next 18 years, per the engineering
models, the annual assessment would need to be increased by one-quarter (from
$16/ERU to about $20/ERU) -- or the assumption of bonding the project over a
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multi-year horizon would be abandoned in lieu of accumulating funds from an
approximate $16/ERU annual assessment and then strategically expending the funds
as available in the accumulated account.

It should be noted, however, that property owners seeking beach erosion control
solutions most likely wish to remain in their domiciles and thus may not view this
approach as a first-best solution. Thus, strategic acquisition may represent an
effective, but not necessarily total, means by which to address future beach erosion
along the South Beaches.

For those properties that are less critically or immediately threatened by erosion, and
for which the owners seek an engineering solution other than sale (or construction of
sand-filled geotextile tube stabilization or similar structures, to the extent that it is
permitted), the problem remains of developing a funding mechanism by which to
construct shore protection; i.e., through some form of dune or beach nourishment.
Dune enhancement or repair projects, through localized sand placement and
vegetation, can be constructed on an individual property basis with some
effectiveness.  However, dune projects — and certainly larger scale beach
nourishment projects -- are most effective, both physically and fiscally, when
constructed in a holistic, integrated manner (versus on an individual property-by-
property basis). And, for example, in the case of sand nourishment upon the beach
or as a submerged nearshore bar by hydraulic dredge, such a project must be
permitted, constructed, and managed in a holistic, integrated manner by a single
authority with significant management and funding/bonding capability.

Table 16 compares the estimated annual assessment fees for the various project
alternatives described above. In this comparison, for purposes of presentation, the
indicated assessment for Zone 1 is based upon a property with 100-ft of ocean
frontage (with the exception of the Strategic Acquisition alternative, which is
uniformly based upon ERU counts). Table 16 likewise indicates the equivalent
annual amount of sand nourishment that each project alternative would construct,
along 100-ft of shoreline. (Practically, sand would not be placed every year; instead,
the values represent the average-annual amount that would be placed, for each year
of the economic horizon assumed in the assessment.) The last columns of Table 16
indicate the relative value, or cost, of sand in each project alternative — simply
expressed as the annual dollar-assessment divided by the annual volume of sand.
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Table 16. Summary Comparison of Estimated Assessments and Project Value for Various
Alternatives Considered in this Study

Approximate Assessment Equivalent cubic| Relative Value
(per 100-ft shorefront or per ER.U.) yards of sand (equiv. cost of sand)
Alternative Zone 1 Zone 2 Zone 3 placementper || Zone 1 Zone 2
Fee per 100-ft Fee per Fee per 100-ft of
of shorefront | E.R.U. per |E.R.U. per || shorefrontper i g percy | $percy
per year year year year
Dune Only
1 (no cost share) $ 3574 | $ 108 | $ - 120 $ 29.78|$ 0.0
2 BeachNou”Sh.mem $ 19,879 | $ 646 | $ - 778 $ 2556|$%$ 083
Entire Shoreline
3 |Submerged Bar Entire | o 8,669 | $ 2|8 - 270 $ s211|s 104
Shoreline *
4 Strategic Acquisition **|| $ 16| $ 16| $ 16 N/A NA NA
Beach Nourishment | & 56 001 | $ 43708 - 778 $ 3343|$ 056
5 along Reach A
Dune Elsewhere $ 3523 | $ 120 | $ - 120 $ 2936|$ 100
Submerged Baralong | o 11,107 | $ 187 - 270 $ 4114|$ 069
6 Reach A*
Dune Elsewhere $ 3523 % 120 $ - 120 $ 2936 $ 1.00
Beach Nourishment
- 23.16 0.56
7 along Reach A&C $ 18,014 | $ 4321 $ 778 $ $
Dune Elsewhere $ 3,608 | $ 134 | $ - 120 $ 3006|$ 111

* Submerged bar nourishment alternative is presently considered experimental; feasibility to be affirmed. Costs presume rainbow -
discharge or shallow w ater disposal. Equivalent sand volume assumes that 20% of material is placed beyond active, effective nearshore

** Erosion threatened properties are acquired for public beach access as a function of availability and funding. Cost assessed uniformly
per ERU across all zones. The indicated fee for all zones (including Zone 1) is per ERU, not per 100-ft of shorefront.

Source: Kevin Bodge, Olsen Associates, Inc.

This study concludes that the requisite level of annual assessment for dune and
beach/bar sand nourishment project alternatives are on the following orders of
magnitude. Assessment values listed for oceanfront properties presume 100-ft shore
frontage, which is similar to the average property length along the study area (90 to
110 feet, typically).

e Dune restoration: about $3500 to $3600 per year per 100-ft oceanfront
property along shorelines receiving dune restoration, and $108-$134 per
ERU per year for non-oceanfront barrier island properties (or oceanfront
properties not receiving dune fill). The physical level of dune restoration
would be similar to that constructed in 2006-09 to repair storm damage
to the dunes.

e Beach nourishment: about $18,000 to $26,000 per year per 100-ft
oceanfront property along shorelines receiving beach nourishment, and
$430-$650 per ERU per year for non-oceanfront barrier island properties
(or oceanfront properties not receiving beach fill). The physical level of
beach nourishment would be similar but slightly smaller than that
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constructed along the South Reach (Indialantic/Melbourne Beach)
project area since 2002.

e Submerged bar: about $8,700 to $11,100 per year per 100-ft oceanfront
property along shorelines receiving nearshore (bar) sand nourishment,
and $187-$282 per ERU per year for non-oceanfront barrier island
properties (or oceanfront properties not receiving submerged sand fill).
The physical level of sand fill would be on the order of one-third of that of
the beach nourishment alternative — with the sand being placed in the
water and not upon the beach; and, the feasibility of this alternative is yet
to be affirmed through pilot-project construction.

e Strategic acquisition: funding of this alternative at approximately $2.8
million per year would require about $16 per ERU per year, assuming a
uniform allocation of benefit and cost across southern Brevard County
(i.e., south of Patrick AFB on the barrier island, south of the east-west
segment of Tropical Trail South/Courtney Parkway on Merritt Island, and
south of Barnes Boulevard on the mainland). This alternative would
acquire oceanfront properties that are threatened by beach erosion and
offered for sale, and then adapt the properties to increase public beach
access.

These annual assessment estimates include an allowance for bonding over 3 and 6
year intervals at a coupon rate of 5 percent, and they represent a uniform (constant)
yearly assessment over an 18-year economic horizon.  The annual assessment
computed over a shorter, 12-year economic horizon are 8.3% less for the dune- and
submerged-bar projects, and about 2.2% less for the beach-nourishment projects; but
then, the annual fee would increase after 12-years. The annual assessment computed
over a 12-year horizon for the strategic acquisition alternative is about 10% less
relative to the 18-year horizon; or, about $14.40 per ERU instead of $16 per ERU, but
the assessment would increase to more than $16/ERU after the first 12-years, in
order to maintain an annual funding level equivalent to $2.8M in present dollars.

In the interim, the South Beaches may wish to consider establishing an assessment to
fund a one-time dune repair project, presumed to comprise about 360 cubic yards of
sand per 100-ft shorefront. This is equivalent to about three years of dune
maintenance (renourishment), based upon the history of the County’s previously
constructed dune reconstruction; but the actual longevity would be dependent upon
storm impacts. Built along the overall study area (less those alongshore gaps in
historical dune reconstruction), and comprising about 158,000 cubic yards of sand
placement, the estimated construction cost is about $4.4M. Bonded over three years,
and with no cost-share, the estimated annual assessment would be about $2874 per
year, for each of three years, per 100-ft of shorefront property within the dune
construction area (Zone 1), and about $87 per ERU per year, for each of three years,
in Zone 2.

Per eligibility requirements, maximum State cost-share for these projects (assuming
that State funds were available) would be anticipated to offset (or augment) less than
14.6 percent of these funding requirements for beach- and dune-nourishment
projects.
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Federal (FEMA) cost-share for these projects could potentially comprise up to 75
percent of project costs. However, FEMA funding is limited to repairs to an existing
project (for damage attributed only to a declared emergency) where the project has
already been constructed and maintained by the local interests, and it ostensibly
requires that the local interests are already financially and physically prepared to
undertake the project repairs irrespective of the availability of federal funding.

State and federal cost-share for strategic acquisition may be available. State grant
funding for land acquisition is competitive, and if obtained, may typically fund up to
50% of a given property cost, if the project ranks high enough among competing
public conservation acquisitions. FEMA cost-share for acquisitions may be available
through the agency’s Hazard Mitigation Grant Program (HMGP), by which FEMA
funds up to 75% of the costs to acquire properties subject to repetitive heavy damage
and to remove existing structures, and as subject to numerous other stipulations per
Title 44 of the Code of Federal Regulation (CFR).2l FEMA cost-share for some
acquisition and relocation has likewise occurred through the Flooded Properties
Purchase Program (Section 1362 of the National Flood Insurance Act of 1968). Most
or all of this federal participation in land acquisition appears to have focused upon
flood-plain (river basin) properties, and its ultimate applicability to oceanfront land
acquisition in the present context is not certain.

All told, an MSBU project for Brevard County’s South Beaches faces more than its
share of challenges which will require community input and support and a dedicated
period of consensus building.

21 According to FEMA Release Number 1603-677, August 9, 2007), “Project grants are used to implement
mitigation activities to reduce flood losses by elevating, acquiring or relocating National Flood Insurance
Program (NFIP)-insured buildings. Acquisition projects funded through the Hazard Mitigation Grant
Program (HMGP) are voluntary and homeowners are never forced to sell their properties. The decision to
buy damaged property is made by the local government and the property owner, not FEMA.”
[www.fema.gov/news/newsrelease.fema?id=38571]
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