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FOREWORD

Humans have extended their reach over land and sea, altering the natural landscape to suit human wants and
needs. As a species, we have been responsible for habitat alteration, loss, and destruction with ramifications
beyond our current day. These alterations have come at the expense of natural environments which housed
plants and animals, whose populations have been effected, sometimes irreparably, as in the case of species
extinctions, due to changes in their environment. As our understanding of anthropogenic effects on natural
systems has grown, we have incorporated our understanding into the management of natural resources. A
topic in conservation biology that has become popular in the last 20 years has been the concept of ecosystem
management. Ecosystem management is defined as the integration of ecological, social, and economic
objectives for natural resource management. Ecological objectives focus on the maintenance and enhancement
of biological diversity, ecosystem integrity, and the sustainability of natural resources (Ecosystem
Management Research Institute 2007). According to the Report of the Ecological Society of America
Committee on the Scientific Basis for Ecosystem Management, ecosystem management includes the
following: 1) sustainability, 2) sound ecological models and understanding, 3) understanding complexity and
interconnectedness, 4) recognition of the dynamic character of ecosystems, 5) attention to context and scale, 6)
acknowledgment of humans as ecosystem components, and 7) commitment to adaptability and accountability
(Christensen et al. 1996).

Sustainability is a core principle of ecosystem management and is considered a prerequisite objective for
resource management plans. Management plans should be derived from the best current models of successful
ecosystem function and resource managers need a sound understanding of natural processes. Ecosystem
management also depends on research and monitoring at all organizational levels, from individuals to
populations to communities, etc. It is important to note that change is a defining characteristic of all
ecosystems and any attempt to “freeze” nature may result in project failure. Ecosystem processes occur over
extensive spatial and temporal scales, thus, there is no single appropriate scale or timeframe for management
plans. Management plans require regular review and updates which follow from monitoring and research
results. Humans are an important part of ecosystems; however, humans are the cause of most challenges
associated with natural resource sustainability. Growing populations and increasing demand for natural
resources require well-supported management initiatives and the ability to respond to human demand in a
sustainable way. Adaptability and accountability are essential elements of ecosystem management and
managers must be able to adapt to the unique characteristics of any particular area.

An ecosystem management approach takes into consideration all of the components of an ecosystem and
manages resources and projects in a manner which preserves and maintains each component as much as
possible. For coastal construction in and around coral reefs this means taking into account submerged aquatic
vegetation (SAV), mangrove, and upland communities as well as nearshore sand and hardbottom communities
and their interaction with coral reefs.

In 2004, the Florida Department of Environmental Protection (FDEP) established a Coral Reef Conservation
Program (CRCP) to plan, direct, and coordinate the implementation of the Southeast Florida Coral Reef
Initiative (SEFCRI). The primary objective of the SEFCRI, through its agency, industry, and concerned
citizen partners is coral reef protection balanced with sustainable resource use; each project in the SEFCRI
region is viewed with an ecosystem management philosophy. Extending from the Florida Keys, through
Biscayne Bay and into southeast Florida, the coral reef/hardbottom ecosystems in these regions comprise the
larger Florida Reef Tract. Best Management Practices (BMPs) for Coastal Construction Activities adjacent to
coral reefs will benefit SAV and mangrove communities, which are part of the coral reef ecosystem. At the
same time, BMPs for communities other than the coral reef are necessary for their direct protection and the
protection of the reef. With this in mind, included at the end of this document are some BMPs, which address
activities in SAV, mangrove, and upland areas.

Maritime Industry and Coastal BMPs for Coastal Construction
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1.0 Introduction

Best Management Practices (BMPs) are defined herein as the physical, structural and/or
managerial practices that when used singly or in combination, prevent or minimize adverse
impacts to environmental resources resulting from coastal construction activities. The majority
of existing BMPs that address water quality and sedimentation impacts have been developed for
upland construction activities in order to reduce or eliminate runoff of pollutants and sediment
into wetlands and surface waters. BMPs were first developed and implemented by the Soils
Conservation Service in response to significant soil losses on farms due to wind and water-based
erosion (Helms 2007). Examples include contour plowing and maintenance of tree lines along
farm field boundaries. The principal goal is maintaining water quality and eliminating or
reducing erosion generated sedimentation. However, existing BMPs for marine construction in
the open ocean environment for the protection of submerged aquatic resources are fewer in
number.

The Best Management Practices (BMPs) presented in this document were developed as part of a
Local Action Strategy of the Southeast Florida Coral Reef Initiative (SEFCRI) (FDEP 2004) to
guide the coastal construction industry, environmental planners, managers and regulators in
planning, permitting and implementing projects adjacent to coral reef and hardbottom habitats.
The purpose of these BMPs is to reduce, minimize and/or eliminate impacts to coastal habitats
and reef ecosystems potentially impacted by coastal construction activities. This BMP document
will be a living document subject to changes and additional recommendations evolving from
lessons learned.

Coral reefs and their associated communities are one of the richest, yet most sensitive,
ecosystems in the marine environment. These communities provide habitat and food for fishes,
materials for new medicines, revenue from tourism and recreation and protection to uplands from
coastal storms. Scientists and resource managers have been concerned for many years that
increasing stress from human activities is contributing to the decline of coral reef communities.

The value of coral reef ecosystems is matched only by their vulnerability to harmful
environmental changes, particularly those resulting from human activities. Ultimately
success or failure in conserving these highly complex and valuable ecosystems will depend
on how well we can develop and apply proactive, precautionary measures (USCRTF 2000).

Reported knowledge about the economical and environmental value of coral is abundant, but
sometimes diffuse. Indirect impacts of dredging and marine construction often can only be
measured after time. Little is known about the long-term detrimental effects of dredging and
coastal construction activities on coral reef communities (International Navigation Association
Environmental Commission - EnviCom Working Group 15, 2005).

Background

Early development in southeast Florida was lead by construction of the Florida East Coast
Railway (FECR). The FECR reached West Palm Beach in 1894 and extended to Miami in 1896.
The presence of the FECR resulted in an economical and efficient means of transporting people

Maritime Industry and Coastal BMPs for Coastal Construction
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and goods to southeast Florida. This contributed heavily to subsequent population and
construction booms (Flagler Museum 2006). Today, construction and development in southeast
Florida continues to grow with coastal areas being some of the most valuable and sought after
lands in the state of Florida.

The southeast coast of Florida is bordered by a series of barrier islands that separate the bays,
lagoons, and estuaries from the Atlantic Ocean. These barrier islands continue to be in great
demand for residential and commercial development in addition to recreational use. Acting as
the mainland’s first line of defense, barrier islands are highly vulnerable to the forces of winds,
waves, and storms which protect the back barrier marsh and coastal estuary habitats. Loss of this
protection would have catastrophic effects on these highly productive systems.

Across these barrier islands, multiple inlets have been created and stabilized, first to
accommodate commercial vessel access to major ports and the Atlantic Intracoastal Waterway
(AIWW) and, as a by product, provide recreational access to the Atlantic Ocean. Inlets within
the SEFCRI region include St. Lucie Inlet, Jupiter Inlet, Lake Worth Inlet, South Lake Worth
Inlet, Boca Raton Inlet, Hillsboro Inlet, Port Everglades Inlet, Bakers Haulover Inlet, Miami
Harbor/Government Cut, Norris Cut Inlet, and Bear Cut Inlet. The unintentional but significant
result of inlet creation has been large changes to the shoreline throughout this region.

The northern extension of the Florida Reef Tract is
located just 1.5 km from the densely populated and
heavily urbanized southeast Florida coast. Spanning
170 km from the northern border of Biscayne
National Park in Miami-Dade County to the St. Lucie
Inlet in Martin County (Figure 1), the reefs and
hardbottom areas in this region support a rich and
diverse biological community.

Although the southeast Florida reef system is
subjected to impacts from a variety of sources (e.g.
resource use, land-based sources of pollution, etc.),
this document focuses on reducing the detrimental
impacts from coastal construction activities including,
but not limited to, beach nourishment projects, fiber
optic cable and pipeline installation, and port
maintenance and expansion.

Coastal Construction Industry Stakeholders

Coastal construction industry stakeholders include
federal, state, and local government agencies as well "2~ " ~. . : e

) tal environmental oraanizations Initiative is targeting the counties of M!aml—
as nor_‘ gover_nmen a ) 9 ' Dade, Broward, Palm Beach and Martin, and
recreational interests and the pUbIlC. Marine the coastal waters from the northern border
contractors, port authorities, and recreational boaters of Biscayne National Park to the S. Lucie
are also among the stakeholders having an interest in Inlet. Source: FDEP CRCP

Figure 1: The Southeast Florida Coral Reef
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coastal construction activities. For the purpose of this study, a detailed list of agencies and
industry stakeholders for the SEFCRI Region are provided in Appendix 1.

Coastal Construction Impacts

The rapid growth of population and tourism over the past several decades in the SEFCRI region
has contributed to increasing pressures on the coastal ecosystem. Coastal construction activities
have been implicated in a number of adverse impacts in marine and coastal environments. Some
of these impacts have received scientific investigation and some remain subjective.

A U.S. Fish and Wildlife report (2004) prepared pursuant to Resolution 4 from the 8th Coral
Reef Task Force meeting held on October 2-3, 2002, in San Juan, Puerto Rico, concluded that
projects involving filling and dredging for beach nourishment and port development have caused
the most impacts to coral reef habitats in South Florida since 1985. The 26 Florida projects (16
completed; 10 pending) reviewed in this report impacted 217 acres of reef, and mitigated with
113 acres of artificial reef.

The South Atlantic Fishery Management Council (SAFMC) has published a document entitled
Policies for the Protection and Restoration of Essential Fish Habitats from Beach Dredging and
Filling and Large Scale Coastal Construction Projects. The findings of this document present an
assessment of threats to Essential Fish Habitat (EFH) posed by large scale coastal construction
activities. These policies are designed to avoid, minimize and offset damages to EFH caused by
these types of activities. To learn more about SAFMC’s Policies, the document may be accessed
at: http://www.safmc.net/Portals/0/HabitatPolicies/BeachPolicy.pdf

Coastal construction projects may benefit one or more components of the marine ecosystem
while at the same time adversely impacting others (USACE 1989). The following section
discusses adverse impacts to marine habitats that may result from coastal construction activities.

Direct Impacts

Direct impacts from construction equipment
can result in dislodgement, fragmentation,
and injury/death to reef organisms (Figure
2). Dredging activities may cause reef
damage during placement of dredge heads,
barge spuds, anchors, cables, booms, and
pipelines. The placement of
telecommunications cables directly on the
reef may crush, dislodge, fragment, or kill
benthic organisms from the original
installation and also from periodic shifting
from storm events after installation.
Improperly sited artificial reefs could affect
natural reef§ V\./hen installed on top of or in Figure 2: Fiber optic cable directly impacting a
close proximity to natural hardbottom pontastraea cavernosa colony.

communities. Movement of artificial reef Source: Cry of the Water
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material during major storm events can damage natural reef communities in close proximity to
artificial reefs. This may occur if the artificial reef material is not stable or not suitable for
placement in a particular area.

Coastal construction activities such as the blasting of reef framework, which may be associated
with channel creation or widening projects, can convert reef habitat to a different habitat type
and may also result in a total loss of reef organisms and structure. Vessel groundings on
hardbottom and coral reefs can result in complete destruction of habitat in the area of direct
contact and degradation of neighboring habitat. Additionally, vessel anchors can damage coral
reef and hardbottom communities. From 1994 to 2006, over 11 acres of coral reef and
hardbottom habitat were injured or destroyed in Broward County from groundings and
anchoring impacts (Collier et al. 2007). Physical burial of the reef, including burial by
sediment deposition, can also result in habitat loss. Physical impacts due to burial of deep
habitats offshore may also be associated with dredging activities in the nearshore. Ocean
dredge material disposal sites (ODMDS) associated with coastal construction may impact deep
benthic organisms and mobile fauna associated with these habitats. In particular, the
commercially important deepwater fishery resources, such as tilefish and snowy grouper may
also be affected by these activities (Karazsia pers. comm.).

Turbidity and Sedimentation Impacts

The accumulation of sediment on coral reefs (Figure 3) or “sedimentation” associated with
coastal construction can have negative impacts on coral reefs and is a ubiquitous cause of coral
reef degradation (Rogers 1990; Riegl 1995). Sedimentation occurs as a result of both natural
(land and reef erosion) and anthropogenic events. During coastal construction, large quantities
of sediment may be disturbed and can easily enter coastal marine environments. This
introduction of sediment increases the turbidity of the water column. Turbidity is a measure of
water clarity and is associated with suspended particles and reduced visibility (Trnka et al.
2006; USGS 2007). Coastal marine environments experience wide ranges of turbidity as a
result of natural physical forces, coastal construction, and terrestrial runoff (Rogers 1990;
Fabricius 2005).

Any sediments in the water column cause turbidity, however, there is a large range of impacts
depending on the character of the sediment and the physical environment. In the study of soils
and sediment, several organizations have attempted to develop sediment descriptors based on
grain size. According to the Unified Soil Classification System, sediment grains sizes can be
generally described as gravel (75 mm to 4.75 mm), sand (4.75 mm to 0.075 mm) or silt and
clay (< 0.075mm). The silt and clay category is often referred to as ‘fine” material. Coarse
material cannot stay suspended in the water column unless there is a significant amount of
energy (waves, currents) present in the water. Large particles easily drop out of suspension
near the point of disturbance. Fine material, or ‘fines’, on the other hand, is easily kept in
suspension and is the largest contributor to turbidity and the reduction in light penetration.

Sedimentation and turbidity are issues that are often associated with both marine and terrestrial
construction activities.  Potential anthropogenic sources of sedimentation and turbidity
occurring in the marine environment include dredging (offshore and nearshore); hopper barge
overflow; the disposal of dredge material (ocean and upland), beach and dune sand placement,
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the creation of spoil islands; the construction of coastal structures such as docks, piers, jetties,
and breakwaters; and the construction of stormwater discharge pipes and outfalls. Natural
sources of sedimentation are the suspension of bed material due to currents and waves. Coral
reefs and hardbottom communities may be negatively impacted, if the sedimentation is in
excess of that commonly experienced by the corals in their natural environment.
Sedimentation may have the following negative effects on corals: 1) coral mortality by
smothering or burial (Loya 1976; Cortes and Risk 1985; Riegl 1995; Fabricius and Wolanski
2000; Nugues and Roberts 2003; Philipp and Fabricius 2003); 2) reduction of coral growth by
scraping or shading (Dodge et al. 1974; Loya 1976; Anthony 1999); 3) decrease in
photosynthetic activity of zooxanthellae, and increase in mucus production by coral (Riegl and
Branch 1995; Yentsch et al. 2002; Philipp and Fabricius 2003); and 4) decrease in coral
fecundity, coral larval settlement, and early survival (Hodgson 1990; Babcock and Davies
1991; Hunte and Wittenberg 1992; Stafford-Smith 1993; Gilmour 1999). A large-scale
dredging project and corresponding monitoring event were conducted on Miami Beach
beginning in 1977 (Marszalek 1981). Monitoring revealed that approximately one centimeter
of sediment was deposited on the nearby reef surface in less than two hours (Marszalek 1981).
Scleractinian corals suffered the most damage and were observed actively cleaning themselves
of sediments (Marszalek 1981). Partial mortality and paling were also observed on affected
coral colonies (Marszalek 1981). Small colonies of Dichocoenia stokesii and Montastraea
cavernosa displayed bands of dead tissue adjacent to the substrate, as a result of burial
(Marszalek 1981).

Telesnicki and Goldberg (1995a) examined the physiological responses of two Caribbean
corals, Dichocoenia stokesii and Meandrina meandrites, to elevated levels of turbidity in vitro.
Results of the three-week study showed increased mucus production and an increase in
respiration, but no apparent decrease in the photosynthesis in either coral species. The authors
concluded that turbidity levels of 29 NTU can result in both short- and long-term stress to
corals (Telesnicki and Goldberg 1995a). Telesnicki and Goldberg (1995b) compared the
measurement of turbidity by Nephelometric Turbidity Unit (NTU) and transmissometry (T)
and their relevance to water quality
standards. They compared field
measurements of turbidity with various
standards and found that standards do not
realistically reflect turbidity in the field
(Telesnicki and Goldberg 1995b). The
Atlantic ~ States  Marine  Fisheries
Commission concluded that appropriate
standards must be set based on the
“organisms present in the coastal areas,
with some areas requiring more stringent
standards” and that the current Florida
standard of 29 NTU’s “may not be
conservative enough and state agencies
may want to re-examine their turbidity

Figure 3: Sedimentation at Paul's Reef. standards” (Greene 2002).
Source: Dr. Vladimir Kosmynin
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According to Ongley (1996), turbidity limits the amount of sunlight reaching the seafloor,
reducing the photosynthetic ability of corals and eventually leading to coral reef degradation.
During the Miami Beach dredging project, Marszalek (1981) observed a general increase in
turbidity throughout the study area and turbidity levels varied depending on proximity to the
dredge, tidal cycles, and weather conditions. An extensive transect survey completed during
the winter of 1980 concluded that 3% to 32.4% (an average of 9.7%) of coral colonies
exhibited signs of coral stress; a large increase from the 5% measured in 1978 (Marszalek
1981).

As part of the Broward County beach nourishment project, coral reef monitoring began in 2000
to gather coral population, sedimentation rates, and coral health indicator data for comparison
purposes during and after the beach nourishment project. Gilliam et al. 2001 showed pre-
construction mean coral density of 2.6 + 1.22 colonies/m* and mean live coral cover 4.34% =+
9.72. Pooled data from September 2003 and September/October 2004 revealed the highest
sedimentation rates occurred at the first reef (92.86 + 16.92 mg/cm?/day), followed by the
second (50.08 + 9.11 mg/cm?/day), and third reefs (12.18 + 2.33 mg/cm?/day) (Gilliam et al.
2005).

Beach nourishment construction activities began in May 2005 (Gilliam et al. 2006). Results
from the 6™ annual monitoring report (May 2005-February 2006) revealed a mean coral
density of 2.44 + 1.26 colonies/m? and a mean live coral cover of 4.20% =+ 7.69, with no
significant change in coral density or coral cover between 2001 and 2006 (during nourishment
activities) (Gilliam et al. 2006). Pooled data from December 2004 and October 2005 again
revealed highest sedimentation rates on the first reef (Gilliam et al. 2006). The highest
sedimentation rate was recorded in October 2005 and may have been associated with Hurricane
Wilma Seven yearly monitoring sites located in close proximity to sediment borrow areas all
revealed increased sedimentation rates during construction activities compared to pre-
construction surveys, but there was no apparent effect on coral cover (Gilliam et al. 2006). The
2006/2007 post-construction monitoring report is currently under review.

CSA International was retained by the U.S. Navy to document potential impacts to reef
communities due to increased turbidity and sedimentation associated with the Key West
Harbor Dredging project. A pre-dredging survey conducted in February 2004 revealed 6.8%
mean live stony coral cover, compared to the post-dredging survey completed in May 2006,
which reported 5.6% mean live stony coral cover, this was not a significant decrease (CSA
2007). Sediment trap bottles yielded the lowest sedimentation rates in spring and early
summer. Daily sedimentation rates ranged widely from 11.1 mg/cm?/day in June 2004 to
1297.6 mg/cm?/day in July 2005 (coincident with Hurricane Dennis). Average daily
sedimentation rates fluctuated across all monitoring sites, and were higher during winter
storms and associated rough seas. For the first 2 months of the project sedimentation rates
were slightly elevated at monitoring sites which may have been due to hopper dredge
operation, while sedimentation rates showed no increase associated with back hoe dredge
operation (CSA 2007).
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Pollutants

Concerns regarding the release of pollutants into the water column from dredge and fill
activities are typically associated with maintenance dredging of port facilities and inland
waterways. It is in these areas that one is more apt to encounter nutrients, heavy metals,
organic compounds and pesticides. During dredging these pollutants may be introduced to
marine environments. Nutrients bind to sediments and the re-suspension of these sediments
can release nutrients into the surrounding water, potentially resulting in long-term disturbance
to coral reefs. It has been reported that increased levels of dissolved inorganic nutrients can
reduce coral calcification and reproductive success, and support macroalgal growth (Fabricius
2005). Scientific studies have revealed that nutrient threshold values exist for coral reefs and if
exceeded, will lead to macroalgal blooms and the loss of coral-dominated reefs (Bell 1992;
Lapointe 1997). Lapointe et al. (1990; Lapointe et al. 1993) argued that nutrient levels were
elevated along the Florida reef tract as a result of anthropogenic inputs, namely sewage
contamination of the groundwater and phosphate mining in west Florida. Nutrients also enter
marine ecosystems via runoff and other human-related activities.

Various amounts of heavy metals are found in aquatic environments. These metals exist as
dissolved ions or they may precipitate out of the water column onto benthic sediments (Trnka
et al. 2006). Marine disposal of untreated sewage results in elevated concentrations of metals
(specifically chromium, copper, nickel, lead, silver, zinc, and iron) and other pollutants on the
ocean floor (Zdanowicz et al. 1991; Zdanowicz et al. 1995). Metals also enter marine coastal
environments via stormwater runoff, inputs from surface water and groundwater, and
atmospheric dust (Klein and Goldberg 1970; Huntzicker et al. 1975; Forstner and Wittmann
1979; Burnett and Schaeffer 1980; Finney and Huh 1989; Huh et al. 1992). Several heavy
metals are vital to coral reefs; however, metals, in elevated concentrations, can become toxic
(GBRMA 2007). High concentrations of metals have a negative impact on coral fecundity
(Negri and Heyward 2001; Reichelt-Brushett and Michalek-Wagner 2005; Reichelt-Brushett
and Harrison 2005; Victor and Richmond 2005), reproductive success, and larval settlement
(Reichelt-Brushett and Harrison 2000; Reichelt-Brushett and Michalek-Wagner 2005;
Reichelt-Brushett and Harrison 2005). Heavy metals can also interfere with reef building
processes. Gilbert and Guzman (2001) discovered that elevated heavy metal concentrations
decreased the activity of carbonic anhydrase (an enzyme thought to be important in coral
calcification) in coral colonies (Goreau 1959; Isa and Yamazato 1984; Tambutte et al. 1996).
Howard and Brown (1987) observed reduced growth rates in colonies of Pocillopora
damicornis adjacent to a tin smelter. They suggested that increased metal concentrations
inhibit chitin synthetase, an essential enzyme in coral calcification.

Persistent organic pollutants (POPs) are organic compounds that linger in the environment,
travel through the food web, and pose risks to human health and the environment (UNEP
1999). Organic hydrocarbons, including petroleum products, are examples of POPs. Exposure
to POPs can cause tissue atrophy, degeneration, mortality, and reduced fecundity in some coral
species (Peters et al. 1981; Dodge et al. 1985; Peters et al. 1997). POPS are most commonly
introduced to marine systems via discharged sewage and stormwater effluent, terrestrial runoff,
and oil spills (Peters et al. 1997). Reduced coral calcification rates and pronounced signs of
coral stress were observed when Dodge et al. (1985) briefly exposed coral colonies to an oil
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spill. In particular, Manicina areolata colonies continued to show symptoms of hydrocarbon
contamination after being transported to a clean environment for two weeks.

Pesticides introduce contaminants through their active ingredients and additives as well as
through their degradation products (Ongley 1996). Pesticides are commonly used and they are
introduced to marine systems via run-off (Olafson 1978) and antifouling paints (Connelly et al.
2001). Pesticides, as well as their chemical constituents, can be very harmful to corals.
Tributyl tin (TBT) can cause devastating damage to coral reefs. According to Goldberg (1986)
and Maguire (1987), TBT is the most toxic substance introduced to the environment. In an
attempt to decrease TBT levels, copper-based antifouling paints, such as Irgarol 1051, were
created (Dahl and Blanck 1996). According to Dahl and Blanck (1996), brief exposure to
Irgarol 1051 reduced photosynthetic ability of periphyton while continued exposure produced
changes in community structure. According to Peters et al. (1997), there are elevated levels of
pesticides in nearly all corals off the Florida Keys. There is a need for additional research on
the impacts of these contaminants on coral and hardbottom communities within the SEFCRI
Region.

The Miami River dredging project is an example of maintenance dredging within the SEFCRI
region. The Miami River was first dredged in the mid 1930’s and as the city developed, the
Miami River became the primary outlet for untreated sewage and stormwater (Weston
Solutions Inc. 2007). This untreated sewage and stormwater, in addition to numerous other
pollutants, contributed to the contamination of the water column and the benthic sediments of
Miami River. These contaminated sediments posed several problems for the Miami River
dredging project and, as a result, several environmental studies were performed. According to
environmental studies conducted by the National Oceanic and Atmospheric Administration
(NOAA), the U.S. Army Corps of Engineers (USACE) and the FDEP, the sediments of the
Miami River are highly contaminated and pose a serious threat to the future viability of the
river (Miami River Marine Group 2007). Sediment analyses also indicated the dispersal of
contaminated sediments to Biscayne Bay (Miami River Marine Group. 2007. Quality Action
Team). Presently, the biggest source of pollution to the Miami River is stormwater runoff.
The river serves as drainage for approximately 69 square miles of land (Miami River Marine
Group. 2007. Quality Action Team). As the stormwater travels to the Miami River, it
accumulates industrial waste, pesticides, oils, and chemicals (Miami River Marine Group.
2007. Quality Action Team). These pollutants quickly settle into the sediments and are re-
suspended into the water column when disturbed by vessels navigating up and down the river.
Additional information concerning the Miami River O&M dredging project can be found at:
http://planning.saj.usace.army.mil/envdocs/envdocsh.htm#Dade-County

Thermal Effluent

The biological consequence of discharging waters used to cool electricity-generating plants has
received considerable attention over the past few decades. In vitro experiments have
established that temperatures of 4-5°C above ambient result in coral mortality (Clausen 1971,
Jones and Randall 1973; Clausen and Roth 1975). Thus, thermal discharges (e.g., power plant
cooling waters) can have negative impacts on coral reef communities. Though the temperature
disturbance is typically considered the most significant hazard associated with thermal
discharges, thermal effluents may also contain hazards to aquatic organisms such as residual
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chlorine, increased suspended solids, decreased chlorophyll a, dissolved oxygen, etc. (Perkins
1974). While motile organisms are able to escape the unfavorably warm discharges, sessile
benthic organisms are invariably impacted. Several scientific studies have documented the
negative impacts that thermal effluents can have on coral reef communities. For example,
Jokiel and Coles (1974) conducted a study on the shallow-water corals at Kahe Point, Oahu,
Hawaii, which experienced an increase in power plant thermal discharge. Coral bleaching was
observed where water temperatures increased 2-4°C above ambient temperatures and coral
mortality was documented with water temperatures of 4-5°C above ambient. Neudecker
(1981) documented the effects of the thermal effluent from power plants in Guam on the
growth rates and survival of scleractinian corals. This study showed that the thermal effluent
impeded coral growth rates and resulted in coral mortality.

Hydrofracture

The term hydrofracture, also known as a ‘frac-out’, refers to an accident during horizontal
directional drilling where drilling fluid encounters a patch of unconsolidated sediments or a
fault or crack in the geology above a boring and breaks out at the surface.

Typical directional drilling lubricant consists of water mixed with bentonite clay. Bentonite is
naturally occurring clay, mined in the Western United States, weathered from glassy volcanic
ash and is an alumina phyllosilicate. If it contains more than 2% of sodium, calcium, or
magnesium it is called by the name of the associated primary ion. Sodium bentonite is highly
expansive in water, while calcium bentonite, also known as Fuller’s earth, is non-swelling.
Sodium bentonite is most commonly used as drilling mud since its expansive and binding
properties help to stabilize the sides of the drill hole in sandy substrates.

A 6% solution of sodium bentonite in water has a pH of 9.5, which is much higher than that of
seawater. If released in seawater, the sodium bentonite could bond with ions in seawater
altering local water chemistry. Additionally, the reaction of sodium bentonite with seawater
has the potential to precipitate solid from solution thereby increasing local turbidity.

Commercial Vessel Operations and Navigation Impacts

Watercraft and vessel traffic through shallow water and nearshore areas can suspend bottom
sediments and erode shorelines, and increase turbidity in the water column. Turbidity blocks
the penetration of sunlight to underwater plants and animals (e.g. corals) that need light for
survival, and it reduces visibility for fish that rely on sight to catch their prey. Vessel propellers
may also churn up harmful chemicals that had been trapped in the sediments. Vessel hulls and
propellers in close proximity with shallow hardbottom areas may result in propeller scarring
and groundings.

Vessels that utilize ballast water have the potential to introduce non-native species into
receiving waters. Ballast water, which contains microscopic marine organisms, is taken on to
stabilize unladen vessels. Lack of food and light kill many of the organisms within the ships
hold, but some survive. Once the vessel has arrived at the foreign port (in a different ocean
perhaps) where it may pick up cargo, the ballast water is released into the surrounding water,
with its content of non-native aquatic organisms. When the non-native species are released
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into the water column with fresh food resources and no natural predators, their populations
may grow unchecked.

On southeast Florida reefs and in the Indian River Lagoon, the non-native marine algae
Caulerpa brachypus has been documented, and is thought to have originated in ballast water
from the Pacific Ocean (FDEP 2005a). C. brachypus grows abundantly atop the reef,
overgrowing organisms, smothering corals, other invertebrates and native algae. Non-native
species such as C. brachypus pose a real threat to the native organisms of southeast Florida’s
reefs and waterways.

2.0 Coastal Construction

Overview of Coastal Construction Practices

Coastal construction activities in southeast Florida vary widely. On the inland waterways,
construction can include the creation and maintenance of port facilities, navigation channel
maintenance, and construction of docks and bridges. On the barrier islands, coastal construction
can include activities ranging from the building of beachfront homes, hotels, condominiums and
commercial retail business facilities to public infrastructure, fishing piers, seawalls, as well as
dune restoration and beach nourishment projects. In the nearshore and offshore waters,
construction activities may include activities such as dredging, filling, installation of pipelines,
laying utility cables, construction of artificial reefs and installation of navigational aids. The
following section provides an overview of coastal construction activities and their intended
objectives.

Coastal Construction Methods and Objectives

Inlets

Inlets contribute substantial economic benefits to
neighboring communities by providing passageways
between the ocean, ports and inland waterways for both
recreational and commercial users. Inlets are also the
means by which tidal flushing of the lagoons and estuaries
takes place, providing input of seawater, nutrients and
sediment which are important factors in the ecological
health of these water bodies. Coastal inlets are also
identified as Essential Fish Habitat by the South Atlantic
Fishery Management Council for penaeid shrimp, red
drum, and various species of the snapper grouper complex
(SAFMC 1996). However, the creation and maintenance
of navigation inlets affect the stability of adjacent
shorelines and alters sediment transport in the vicinity of
the inlet, often to the detriment of adjacent shorelines and
upland properties (NOAA Coastal Services Center 2007).

Figure 4: Lake Worth Inlet, Palm
Beach County. Source: FDEP
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“Currently, over 409 miles (approximately 50%) of Florida’s beaches are
experiencing some level of erosion. At present, about 299 of the state's 825 miles of
sandy beaches are experiencing "critical erosion,” a level of erosion which threatens
substantial development, recreational, cultural, or environmental interests. While
some of this erosion is due to natural forces and imprudent coastal development, a
significant amount of coastal erosion in Florida is directly attributable to the
construction and maintenance of navigation inlets”” (FDEP 2007).

Most east coast inlets have been “hardened” with jetty structures (Figure 4) to maintain the
position of the navigation channel and prevent sand from filling into the channels. However,
the jetties and inlet channels interrupt the natural process of sediment transport along the beach
resulting in an accumulation of sand at the jetty on the updrift side of the inlet and erosion of
sand from the beaches on the downdrift side of the inlet (FDEP 2007). In the SEFCRI Region,
the net sediment transport is from north to south. The updrift shoreline is the shoreline north of
the inlet and the downdrift shoreline is to the south of the inlet.

Inlets at major ports, such as Port Everglades or Port of Miami intend to meet the economic,
commercial, and social needs of the southeast Florida population. The use of ships to import
and export goods supports the economic and cultural growth of each port’s region (FSTED
2007). Use of local ports offsets the need to transport goods via other transportation
alternatives such as trucking. With the planned expansion of the Panama Canal to
accommodate larger vessels, there will be increased pressure for other ports to consider inlet
expansions.

Inlet Maintenance Dredging

Maintenance dredging of inlets occurs on a regular and frequent basis throughout the SEFCRI
Region. The intended objective of inlet maintenance dredging is to ensure the inlets and
associated navigation channels are of sufficient depth for safe vessel navigation to and from
ports and inland waterways. In the case of federally maintained inlets, including the Port of
Miami, Port Everglades and the Port of Pam Beach, the federal government has jurisdiction
and is charged with maintaining operational channel depths. In the case of most non-federal
inlets, such as South Lake Worth Inlet, local governments are responsible for inlet
maintenance. In some cases, such as Jupiter Inlet, a special inlet taxing district is formed and
the resulting “inlet district’ is the local entity responsible for maintenance of the inlet.

Many Florida inlets have an Inlet Management Plan (IMP) that has been approved and adopted
by the state of Florida. The purpose of the IMP is to examine the impacts of the inlet on the
local sediment budget and neighboring shorelines and provide for management activities to
mitigate those physical shoreline impacts. The IMPs typically define regularly occurring
maintenance dredging cycles and associated volumes of material identified for placement on
the downdrift shoreline as mitigation for inlet impacts. Sand trapped in the updrift fillet or in
the channel is the preferred material for beach placement. This material is part of the sand
supply within the coastal littoral system and should be the source first considered when there is
a need to nourish beaches because of erosion. In the Department’s Strategic Beach
Management Plan, the FDEP’s Bureau of Beaches and Coastal Systems (BBCS) has included
management strategies for those inlets without a defined IMP.
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The inlets in the SEFCRI region from north to south are listed in Table 1 below and those that

are federally authorized and maintained by the USACE are noted.

If an Inlet Management

Plan (IMP) has been adopted by the State of Florida, a link to the IMP document is provided.

Table 1: Inlets in the SEFCRI Region.

Not Maintained

Management
Inlet County Authority Adopted Inlet Management Plan (IMP)
St Lucie Inlet Martin usS Army Corps of http://bcs.dep.state.fl.us/bchmngmt/st-lucie.pdf
Engineers
Jupiter Inlet Palm Beach Jupiter Inlet District hetp://bes.dep.state.fl.us/bchmngmt/jupiter.pof
Lake Worth Inlet US Army Corps of http://bcs.dep.state.fl.us/bchmngmt/lk_worth.pdf
Palm Beach )
(Port of PB) Engineers
South Lake _
Worth Inlet Palm Beach Palm Beach County http://bcs.dep.state.fl.us/bchmngmt/sikworth.pdf

(Boynton Inlet)

Boca Raton Inlet | Palm Beach City of Boca Raton http://bcs.dep.state.fl.us/bochmngmt/boca_rtn.pdf
Hillsboro Inlet Broward Hillsboro Inlet District http://bes,dep.state.1l.us/ochmnam/hill sbor, pdt
Port Everalades Broward County http://www.dep.state.fl.us/beaches/publications/pdf/

InIe? Broward US Army Corps of Port%20Everglades%20Inlet%20Mgmt.%20Study%
Engineers 20Imp.%20Plan.pdf
Bakers Haulover Miami-Dade us Army Corps of http://bcs.dep.state.fl.us/bchmngmt/bkr_hlvr.pdf
Inlet Engineers
Government Cut Miami-Dade us Army Corps of No Adopted IMP
Inlet Engineers
. L Natural Inlet

Norris Cut Inlet | Miami-Dade Not Maintained No Adopted IMP

Bear Cut Inlet Miami-Dade Natural Inlet No Adopted IMP

Inlet management plans are typically based on comprehensive studies that examine and

document the physical and environmental condition that affect each inlet.

Prior to being

adopted by the state, these plans are provided for public review and comment. It is the goal of
these plans to outline management issues, techniques, and philosophy to best mitigate all of the

negative impacts created by the presence of the inlet.

Dredging Sand Traps

A sand trap, also known as a sediment impoundment basin, is a term typically associated
with inlet maintenance. A sand trap is a man made ‘catch basin’ typically constructed just
outside the navigation channel, either on the ebb or flood side of the inlet. The purpose of
the sand trap is to allow for the natural accumulation of littoral material in the sand trap and
reduce the amount that is deposited directly into the channel, thereby reducing the
frequency of channel dredging required to maintain navigation depths. The sand trap is
dredged when filled and beach quality sand is placed on the downdrift beaches to mitigate
the erosional impacts of the inlet and jetties.
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Sand Bypassing

Sand bypassing (aka sand transfer) is another technique associated with inlet maintenance.
Bypassing describes the transfer of beach quality sand from the fillet updrift at an inlet to
the downdrift shoreline.

The transfer of sand from the updrift to the downdrift beach may be implemented by
traditional dredging methods or a fixed permanent sand bypassing plant. Two sand
bypassing plants are located in Palm Beach County that employ mechanical bypassing
(Figure 5) of sand around the Palm Beach Inlet and the South Lake Worth Inlet.

Figure 5: South Lake Worth Inlet Sand Transfer Plant (above left) and discharge pipe (above right).
Source: Palm Beach County

Dredged Material Nearshore Placement

Dredged material resulting from inlet maintenance dredging is often placed in the
nearshore area rather than directly on the beach. This activity may be employed when
material encountered does not meet the criteria for direct beach placement due to an
increased percentage of finely graded material (fines), if the proposed placement beach
lacks the necessary capacity to absorb the sand into the template or if sand placement must
take place during the marine turtle nesting season. Dredged material from navigation
channels often contains a very large fraction (over 80%) of beach quality material, a
resource which is becoming increasingly difficult to identify and must be considered as a
source of beach nourishment material. Dredged material that contains both beach quality
sand and elevated fines may be placed in the nearshore if it meets the standards set forth in
62B-41.007(2)(k) of the Florida Administrative Code (F.A.C.). This rule describes
material qualifying for nearshore placement as follows:

Maritime Industry and Coastal BMPs for Coastal Construction
Construction Impacts February 2008

13



Southeast Florida Coral Reef Initiative

(k) Pursuant to subsection 62B-41.005(15), F.A.C., sandy sediment derived from the
maintenance of coastal navigation channels shall be deemed suitable for beach
placement with up to 10% fine material passing the #230 sieve, provided that it meets
the criteria contained in (j)2. through 5. above and water quality standards. If this
material contains between 10% and 20% fine material passing the #230 sieve by
weight, and it meets all other sediment and water quality standards, it shall be
considered suitable for placement in the nearshore portion of the beach.

The direct placement of sediment with high percentage of fines may be detrimental to the
beach habitat and resources that utilize nearshore reefs, such as the reef-building worms,
Phragmatopoma lapidosa and early life stages of the snapper-grouper complex. The South
Atlantic Fishery Management Council has designated nearshore reefs and worm reefs as
Essential Fish Habitat — Habitat Areas of Particular Concern. The introduction of fine
material has the potential to result in densely packed sand that tends to harden and this
interferes with the ability of sea turtles to dig nests as well as creating difficult conditions
for the egg clutch once buried. Compacted beaches also create a more difficult
environment for the variety of animals in the swash zone affecting shorebird and fish
populations that depend on this habitat.

The placement of inlet-dredged material in the nearshore region allows the energy of the
nearshore waters to sort out the sand and redistribute it in a natural fashion. Fines are
carried away from the beach system while the coarse beach quality sand is deposited on the
beach allowing the eroded beach to now accrete.

Blasting

Blasting involves the detonation of explosives underwater in order to break up consolidated
substrate (rock) for removal (Figure 6). In coastal construction, blasting is a method typically
associated with the widening and deepening of navigation channels in association with port
facilities, as well as demolition of structures like bridge abutments and bulkheads. Sometimes
limestone rock or other consolidated substrates cannot be excavated by mechanical methods
alone and blasting is used to “pre-treat” (fracture the substrate) before removal by a dredge.
Blasting was employed between June and August 2005 to deepen the Federal channel in Miami
Harbor.

Figure 6: Blasting in Miami Harbor. Source: USACE
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Beach Restoration/Beach Nourishment/Dredge and Fill

The FDEP’s BBCS is charged with the management of activities affecting the beaches and
coastal systems and sovereign submerged lands. According to the BBCS, beach nourishment
is the preferred way to add sand to a coastal system which has been sand starved due to the
existence of inlets. The building of eroded beaches with nourishment provides a significant
level of storm protection for upland properties and back-bay marshes (FDEP 2007).

The BBCS developed a statewide strategic beach management plan (SBMP) as the basic
planning tool for maintaining beaches. The SBMP is broken down into sub regions chosen for
their coastal uniqueness and continuity. The BBCS recently completed a draft update to the
SBMP where a summary of recent activities and an outlook on continued implementation of
beach and inlet management practices and projects are presented.

A series of public workshops for the update to the SBMP are underway and the draft plan may
be reviewed by accessing the BBCS website at:
http://www.dep.state.fl.us/beaches/programs/bcherosn.htm#Statewide _Strategic Beach Mana

gment_Plan

The primary method of restoring eroded beaches is through beach nourishment (FDEP 2007).
In a typical beach nourishment project, material is dredged from an offshore site and is
transported to the beach by pipeline (Figure 7). A slurry of sediment and water discharges
from the pipe on the beach where the excess water drains into the nearshore waters while the
sand that falls out of suspension accumulates alongshore leaving behind sand to build the
beach. Bulldozers move and shape the sand on the beach until the beach matches the designed
beach profile (FDEP 2007).

Figure 7: Beach Nourishment Project. Source: PBS&J

A beach design template is initially constructed and once completed wind, wave action and
tides begin the process of ‘equilibration’. Some of the sand disappears beneath the water line,
but not all is lost. The bulk of material is retained within the active littoral system contributing
to the sand bars that naturally shift closer to and further from shore with the change of seasons.
The sand continues to be transported in the shore perpendicular and shore parallel directions.
This is taken into account during the beach nourishment design process and the volume of sand
eventually sited for placement includes the volume necessary to both restore the beach and
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reach equilibrium. However, it is this very process of equilibration that concerns resource
managers as the distance over which the sand equilibrates into the nearshore may reach
submerged resources resulting in sedimentation and/or burial of hardbottom and coral
communities.

Dune Restoration and Enhancement

Dune restoration or enhancement projects may be
constructed in  conjunction with a beach
nourishment project or alone. Sand supplied either
from an offshore or upland source is placed on the
back beach on top of the beach berm where it is
mechanically formed and shaped. When a dune
feature is constructed it should be followed by the
planting of native dune vegetation (Figure 8) across
the dune for stabilization. Salt tolerant plants, such
as sea oats, provide stabilization of the dune
through their root systems and the plant matter
above grade aids in further building the dune by
capturing and retaining wind-blown sand. Figure 8: Dune planting. Source: PBS&J

Wind-blown sand captured in dunes provides increased protection to the coastal
infrastructure as well as estuarine resources behind the dunes. Dune restoration and
enhancement is frequently employed following a significant erosion event such as the
passage of a hurricane.

Borrow Area Dredging

Beach restoration and nourishment activities require a very large volume of sandy material
with characteristics as similar to that of the existing beach as possible. The intended
objectives of offshore and/or nearshore dredging for beach nourishment projects are the
mining and transportation of a sufficient quantity of beach quality material for shoreline
placement to restore eroding beaches. The areas in which such sources of sandy material
can be found are termed “borrow areas’ and can be located in nearshore or offshore waters.
In southeast Florida, borrow areas have been known to be located adjacent to or between
the reef tracts. Extensive environmental, physical and geotechnical assessment, including
public comment, is required before any particular source may be authorized for use.

Pipeline Placement

During the dredging process, sand is mixed into slurry with seawater, pumped from the
dredge through a pipeline and discharged along the shore. The water flows back into the
nearshore waters while the sand that falls out of suspension accumulates alongshore
building the beach. The pipelines utilized for the transport of slurry traverse a significant
distance and may cross submerged biological resources to reach the shore. Therefore,
pipeline corridors should be identified during the project planning process to avoid impacts
to marine resources. The corridors should be surveyed once pipelines are installed to
document the level of impact on hard bottom resources. The pipelines should also be
monitored regularly to ensure that any leaks are immediately detected and repaired.
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Booster pumps may be utilized along the path of the pipeline to provide the power
necessary to transport the slurry over the required distance.

Beach Placement

When dredging occurs for Dbeach
restoration, nourishment, the dredged
material is placed along the edge of the
shore to expand the width of the beach.
Depending on the grain size distribution,
composition, and density of the material, a
sand dike may first be created (Figure 9)
at the seaward end of the beach template
with the remainder of material pumped
onshore landward of the dike. The
purpose of the dike is to create a greater
distance over which the slurry water must
travel before discharging into nearshore Figure 9: Sand dike construction.

waters. The idea is to provide a greater Source: PBS&J

distance over which the return water has to travel in order to provide the maximum time for
material to fall out of suspension. This results in more material on the beach and less
suspended material in the return water. This method helps to reduce short-term turbidity in
the nearshore waters and reduce potential for sedimentation impacts to submerged
resources, but only delays the release of fine sediments as the new beach erodes.

Truck Haul

Beach nourishment and dune enhancement projects are sometimes carried out using an
upland source of material for beach placement. As with submerged borrow area sources of
sand, upland sand sources must also go through a thorough analysis and approval process
prior to receiving authorization to use on the beaches. Transport of sand from upland
mines is by truck. A typical dump truck has a capacity on the order of 15 to 20 cubic yards
(18 cubic yards on average) of material. A large number of truckloads are often required to
deliver the appropriate volume of material. For example, a recent dune restoration project
along three miles of shoreline called for the placement of approximately 160,000 cubic
yards of material. This project was accomplished by truck haul operations. If each truck is
assumed to have a 20 cubic yard capacity, it would take 8,000 truck loads to provide the
required material to the site. Since this was only a dune project, the 160,000 cubic yards of
material is not representative of the volume of material required for a typical beach
nourishment project. To completely nourish a three-mile segment of shoreline may take on
the order of one million cubic yards or more of material. Clearly truck haul operations are
only feasible for projects requiring relatively small volumes of material. Furthermore,
careful consideration and planning of truck routes, access points and hours of operation is
necessary. Additionally, an assessment of the road infrastructure and its ability to support
the added pressures of this type of operation may also be required.

Truck haul operations are extremely expensive in economic, environmental, and social
impacts. In southeast Florida, borrow areas are limited. Upland sand must be mined and
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the affect on the environment at the mine location should be considered. Large trucks also
affect the traffic and damage local roads as well as interfere with local commerce. Truck
hauled sand is often 10 times the cost of dredged material especially on large volume
projects (for smaller projects the cost of dredge mobilization offsets the higher trucking
costs). Truck haul operations are often used for small projects like ‘erosional hot spot’
mitigation between beach nourishment intervals.

Sand Backpassing

Sand backpassing is a term used to describe the transfer of sand from an accreted shoreline
to an eroded shoreline. The transfer of sand is generally in the opposite direction of natural
littoral transport. For example, the south end of Miami Beach terminates at the north jetty
of Government Cut. This is essentially the end point of sand transport along the east coast
of Florida. The north jetty of Government Cut is designed such that very little sand travels
through or around the jetty into the channel or to the downdrift barrier islands. As such,
there is a great accumulation of sand along South Beach and Lumus Park where the
shoreline is not only wide and stable, but shows trends of accretion over time. Further
north, however, areas of chronic erosion called ‘hot spots’ exist due to change in shoreline
orientation which tends to focus wave energy and exacerbate erosion. Backpassing has
been employed here in order to dredge the accreted material from South Beach and
transport it north, against the direction of littoral transport, to nourish the hot spots. In the
past truck hauls have been used, however, the affect of these trucks on tourists and
commerce has caused local government to rethink this approach.

Dredged Material Disposal

Ocean Dredged Material Disposal Sites (ODMDS)

When maintenance dredging of inlets or inland waterways produces material that is not
suitable for beach placement, an offshore disposal area called an Ocean Dredged Material
Disposal Site (ODMDS) may be utilized for material disposal. Material is transported by
barge or hopper dredge to the ODMDS and is released into the water column and allowed
to settle to the ocean floor.

Designation of an ODMDS within state waters (up to 3 miles from the coast in the SEFCRI
Region) must be approved by the state of Florida and the US Environmental Protection
Agency (EPA) under Section 102 or Section 103 of the Marine Protection, Research, and
Sanctuaries Act (MPRSA). If the ODMDS is sited outside of state waters, approval must
be obtained solely from EPA. Federal approval in the SEFCRI region requires the
development of an Environmental Impact Statement (EIS) under the National
Environmental Policy Act that addresses impacts to resources that would be impacted by
the disposal process. There are currently three designated ODMDS in the SEFCRI Region
(from north to south): Palm Beach Harbor; Port Everglades Harbor and Miami.

Dredged Material Disposal — Upland Disposal

Upland sites are often sited for dredged material disposal, especially for dredged material
from ports and inland waterways that are not suitable for either beach placement or
offshore disposal, or offshore disposal is too costly. During the authorization process to
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place material in an ODMDS under Section 103 of MPRSA, the applicant must be able to
show that all potential upland disposal and beneficial use options are not viable. After
material is dredged from the project site it is placed in an upland containment area designed
for dewatering, if necessary. The containment area allows for the dredged material to settle
and the remaining water is discharged. Discharge water is routed from the disposal area;
often back into the waters of the state. Once dried, the dredged material can be removed
from the containment site to allow capacity for the next dredging event. Numerous studies
have been conducted and continue to be conducted to examine alternatives for the
beneficial use of dredged material.

Spoil Islands

The creation of spoil islands is no longer common practice, but upon initial construction of
port facilities including entrance channels, berthing areas and navigable waterways, the
practice of creating ‘spoil islands’ with dredged material was widely accepted. Initial
dredging of port facilities or channels creates a large volume of dredged material.
Subsequent maintenance dredging of these facilities also results in large volumes of
material that require disposal. Managers of inland waterways and port facilities are faced
with many issues surrounding the management of dredged material disposal.

Many spoil islands have become vegetated and stabilized and today are frequently utilized
for wildlife protection areas. Some spoil islands, for example Peanut Island and Munyon
Island in Lake Worth Lagoon, have recently been restored to increase habitat and
recreation values. Shorebirds and migrating birds utilize these areas so frequently that
many spoil islands are protected against further disturbance to maintain habitat value.

Coastal Structures

Seawalls
Seawalls are vertical armoring

structures that are meant to prevent
overtopping and flooding from storm
surge and waves on the landward side
of the structure. Seawalls are often
shore parallel structures that become a
part of the coastal profile (Figure 10),
and are used to protect homes, roads
and other infrastructure.  However,
seawalls can accelerate erosion of the
beach or seafloor on the seaward side
of the structure due to increased wave
reflection caused by the structure. If

toe (base of seawall) scour protection
features are not included in the design Figure 10: Seawalls fronting coastal development,
and installation of a seawall, or if the Broward County. Source: PBS&J

piling is not driven into rock substrate,

the structure may become unstable.
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Bulkheads

Bulkhead is a term that describes a vertical soil retaining structure with the primary
purpose of maintaining the land behind the structure and preventing sliding or sloughing at
the land-sea interface. Common applications for bulkheads are the construction of port and
marina berthing facilities in harbors where wave action is minimized. Often in literature,
there is no distinction made between bulkheads and seawalls (USACE 2002).

Revetments

Revetments are shoreline protection structures
(Figure 11) intended to provide protection from wave
action or to retain in situ earth material. Vertical
structures are classified as either seawalls or
bulkheads, while protective structural materials that
lay on slopes are called revetments (USACE 1995).
Revetments are typically constructed using rubble,
stone or other armoring material and are placed on
the shoreline over the existing slope. A revetment is
typically constructed on the shoreline, following the
slope of the shoreline and provides protection to any

up|and bu||d|ngs or infrastructure. Figure 11: Revetment at Marineland.
Source: PBS&J

Jetties

Jetties are the term given to the structures that are employed to stabilize an inlet. This
structure is typically a rubble mound structure; a jetty may have at its core a vertical sheet
pile or other stabilizing structure. Most of the inlets in the SEFCRI Region have
constructed jetties and so the construction of additional jetties is highly unlikely. However,
required periodic maintenance of the structures can be expected to occur. Jetty
improvements may include sand tightening, elevating existing structures, expansion of the
seaward or landward extent of the structures and adding features of accessibility to the
structures.

Groins

Groins are shoreline stabilization
structures constructed perpendicular to
the shoreline and are usually attached to
the shoreline (Figure 12). Groins are
typically constructed with stone and/or
rubble, with or without a sheet pile
component, and some are designed with
a T or other geometric feature on the
seaward end to increase protection and

sand retention. The intended objective
of groin construction is to stabilize
natural or nourished beaches. Often a
series of groins are constructed forming a “groin field’, in order to stabilize a long stretch of
shoreline.  Sometimes sand is placed behind and over groin structures following

Figure 12: Virginia Key groin field.
Source: PBS&J
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construction to facilitate infilling and sand retention. However, the downdrift shoreline
impacts observed as a result of inlet jetty structures are also observed at groin structures.
Like jetties, groins interrupt the longshore sediment transport accreting sand on the updrift
side with a tendency for erosion on the downdrift side.

Breakwaters

Breakwaters are shore parallel structures often constructed of rubble, located some distance
offshore and can be emergent (Figure 13) or submerged depending on the use and level of
protection. Breakwaters ideally act to reduce the wave energy that reaches the shoreline
and therefore reduce erosion caused by waves. Breakwaters act like a natural reef reducing
wave energy and providing shoreline protection in the lee of the structure. Their texture
and structure often allow the breakwater to serve as an artificial reef, providing hard
substrate for attachment of corals and other species, as well as providing crevices and
shelter for fishes. Care must be taken so as to not impede turtle nesting activities.

Figure 13: Sub-aerial breakwaters, Key West. Source: PBS&J

Sometimes breakwaters are constructed in or around harbors and can be attached to the
shoreline in order to create a harbor. The purpose of these attached harbor breakwaters is
to enhance the protection from waves and currents afforded by the harbor.
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Piers

Piers are elevated structures attached to
shore that extend out over water (Figure
14). Fishing is a popular pier activity, but
piers are utilized by others as well. Piers
are designed to endure in the marine
environment and withstand the forces of
currents, storm surge, waves, and wind.

Construction of piers involves the
installation of large pilings to a significant
depth with an overlay of decking for
access. In Florida, the FDEP encourages

decking that is designed to breakaway in a

20-year design storm event. Figure 14: Pier under construction.
Source: PBS&J

Docks

In comparison to fishing piers, docks are relatively small over the water structures that
typically provide access to inland waterways for fishing, boating and other recreational
uses. Docks may be fixed or floating, and may be constructed of wood, metal, fiberglass,
concrete or even recycled plastic materials. Construction of docks usually involves
installation of some type of pile support system with a walking deck elevated above the
water or floating on the water. Appropriate actions should be taken to ensure that impacts
to biological communities (e.g. corals and seagrasses) from dock construction are avoided
and/or minimized and any unavoidable impacts should be offset. See link to BMP
document previously developed by the National Marine Fisheries Service (NMFS) and
USACE in Section 9.

Permanent Pipelines and Cables

Pipelines permanently installed in the coastal zone are typically used for outlet of treated
sewage, transport of oil and gas from offshore fields, and water supply between
islands/mainlands and across inlets. Pipelines may be buried or placed directly on the
seafloor. Those pipelines that lay on the seafloor may also have an overlay of stone or
matting for protection of the pipeline structure from currents and waves in order to keep
them stationary. When the pipeline approaches the nearshore, it is common practice to
bury the pipelines to protect them from nearshore wave and current action (CEM).

Like pipelines, cables are also permanently installed within the coastal zone for other utility
applications, such as telecommunication or fiber optic cables. Cable conduits are often
utilized and may be able to transmit multiple cables through an environmentally sensitive
area once installed.

Directional Drilling

Horizontal directional drilling (HDD) may be associated with coastal construction as a
trenchless method of crossing a water body. Typically, HDD is used to install cables or
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pipelines for gas, water, telecommunications, fiber optics, power, sewer, oil and water lines
underneath a water body. HDD is preferable to open trenching and isolated crossings
because the cable or pipeline is drilled underneath the substrate with very little disturbance
to the seafloor or banks. HDD is also preferred over traditional trenching because it
minimizes the potential for impacts to fishes and fish habitat (Dillon Consulting Limited
2005).

HDD involves drilling a pilot bore-hole underneath the waterbody towards a surface target
on the opposite side and pulling the pipe or cable through the hole as the drill is retracted
back. This process typically uses a water and mud system to transport drilled spoil, reduce
friction and stabilize the drill hole. The mud system is typically composed of a mixture of
water as the base with bentonite (clay-based drilling lubricant) and sometimes synthetic
polymers (UDI 2006).

One of the risks associated with HDD is the escape of drilling mud into the environment as
a result of a spill, collapse of the drill hole or the rupture of mud to the surface, which is
commonly known as a “frac-out”. A frac-out is caused when excessive drilling pressure
results in drilling mud leaching vertically toward the surface. The risk of a frac-out can be
reduced through sound geotechnical assessment practices and prudent drill planning and
execution. The extent of a frac-out can be limited by careful monitoring of pressure and
having the appropriate response equipment and contingency plans ready in the event that a
frac-out occurs (UDI 2006).

While these measures and good practices are useful in reducing and limiting frac-out
occurrences, a method of direct measure of borehole pressure would allow for a more
reasonable assurance against a frac-out incident. Such devices are currently in
development but until a reliable method of direct measure is developed, other methods are
needed to predict borehole pressure. Stauber et al. (2003) presents a method of predicting
borehole pressure by means of a demand-capacity analysis. The capacity of the soil to
resist deformation and hydraulic fracturing is calculated based on site specific soil
parameters. Pressure demand is evaluated by determining hydraulic loss of drilling returns
based on the Bingham plastic fluid model. With a calculated maximum allowable borehole
pressure curve for a given HDD bore profile, specifications could require borehole pressure
be maintained below the maximum allowable value or maintain rheologic properties within
specified limits. A geotechnical engineer should ensure that these specifications and
requirements are reasonable (Stauber et al. 2003).

Stormwater Outfalls

Stormwater discharge pipes are sometimes constructed on the beach to prevent upland
flooding and provide an outlet for upland stormwater runoff. Often, stormwater discharge
pipes are buried below the beach and discharge directly into the nearshore waters. More
often, the pipes are buried below the dune but surface on the face of the beach where
stormwater is discharged. Protective structures are frequently constructed to protect the
stormwater discharge pipe from shifting. At peak flows, the stormwater discharge may
cause localized erosion. Stormwater outfalls also deliver large quantities of nutrients to the
coastal system.
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Ocean Outfalls

There are six wastewater effluent ocean outfalls within the SEFCRI region: two each in
Miami-Dade, Broward, and Palm Beach Counties. Combined, these six outfalls discharge
approximately 400 million gallons per day of secondary-treated wastewater directly into
the offshore environment (Bloetscher and Gokgoz 2001). The discharge points lie between
0.94 to 3.56 miles from shore at depths of 27.3 to 29.0 meters. The effluent is discharged
into the western portion of the Florida Current, which moves north along the coast (EPA
2001).

Navigation Aids

Navigation aids provide boaters with the same information that street signs, road barriers
and traffic lights provide to drivers. Navigation aids themselves may be considered a best
management practice as they map the ‘roadway’, or channels for safe navigation to and
from ports and inland waterways. By keeping vessels operating within the channel limits,
shipping lanes or intended pathways, inadvertent contact with submerged resources may be
avoided.

Installation of navigation aids is a minor coastal construction activity. In the case of most
channel markers, a relatively small piling structure is installed into the substrate and
signage is affixed to the above water portion of the structure. Navigation aids also come in
the form of floating buoys which are anchored to the seafloor. Installation of these types of
structures can involve the driving or jetting of the pile structure or even drilling into
hardbottom to permanently fix the structure to the seafloor.

Anchorages

U.S. Coast Guard designated anchorages are located offshore of the Port of Palm Beach,
Port Everglades, and the Port of Miami in southeast Florida. These anchorages are used by
ships in transit between ports of call, or awaiting berthing space and entry direction from
the Ports. These anchorages are located in close proximity to coral reefs/hardbottom
communities and therefore pose a significant threat to the reefs from anchor/chain impacts
and ship groundings. In fact, many groundings have occurred from vessels using these
anchorages (Collier et al. 2007). Maps of the anchorages off of the Port of Miami, Port
Everglades and Port of Palm Beach and their proximity to resources are provided in
Appendix 2. The U.S. Coast Guard is currently working on modifying the configuration
and locations of some of these anchorages in order to reduce the potential for adverse
resource impacts from shipping activities.

Artificial Reefs

In the early 1970’s in an effort to create an artificial underwater reef habitat, deployment of
tires, old vessels, and other products no longer of use were sunk in near and offshore
waters. Over time, and particularly following large storm events, the tires washed ashore,
or shifted underwater often impacting the very habitat they intended to create. Beginning
in 2007, Broward County and the Navy have begun removing the tire reef as a result of
these problems. Construction of artificial reefs has improved greatly since the lessons
learned from simply ‘dumping’ unusable waste products into the ocean, but still has many

challenges.
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Today, a more careful consideration is given to the creation of artificial reefs. Reef
compatible materials such as limestone boulders, concrete rubble, or specifically designed
structures are required. As guidance for the selection of artificial reef materials, the
Atlantic and Gulf States Marine Fisheries Commissions have produced a document entitled
‘Guidelines for Marine Artificial Reef Materials, Second Edition’. For the use of retired
vessels as artificial reefs, the U.S. EPA and the U.S. Maritime Administration have created
a guidance document entitled “National Guidance: Best Management Practices for
Preparing Vessels Intended to Create Artificial Reefs”, and NOAA has published the
“National Artificial Reef Plan”. A link to these documents is provided in Section 9.

The FDEP, BBCS has received specifically appropriated funding to further investigate the
creation of artificial reef habitat as mitigation for nearshore hardbottom impacts. The
proviso language states that the FDEP may spend up to $500,000 conducting a study or
studies to assist applicants in the appropriate design and siting of hard bottom or reef
mitigation, and to assist in resolving technical differences between hard bottom or reef
mitigation requirements of the State and the USACE.

3.0 Summary of MICCI Project 3 Innovative Technologies Workshop

The MICCI project 3 was undertaken “to identify and evaluate existing and emerging
technologies in coastal construction practices and procedures that could minimize or eliminate
impacts to coral reefs, hard or live bottoms and associated coral reef resources in southeast
Florida” (MICCI Project 3 Workshop Proceedings). A workshop was held on May 24-25, 2006
where innovative and emerging technologies were presented by coastal construction
professionals, engineers, and other stakeholders. After the presentations, participants broke out
into small group sessions where topics were discussed in detail. Breakout group topics
addressed the following objectives:

1. Identify existing coastal construction practices known to affect coral reefs and
their associated impact on coral reefs;

2. ldentify innovative technologies that have recently been implemented and
shown to minimize or eliminate impacts to resources;

3. Review emerging technologies for shoreline stabilization, erosion/beach
stabilization, and beach nourishment; and

4. Review permit conditions and study designs for mitigation in innovative or
advanced coastal construction activities.

Through discussion of the above objectives, seven areas became evident where resource
protection could be enhanced, both during and after coastal construction activities. A brief
review of these items follows. A more in-depth discussion can be found in the MICCI Project 3
Workshop Proceedings.

For dredging projects, the consensus was that ADCP/acoustic backscatter and fluorometry could
be used to monitor for increased levels of turbidity and/or sedimentation during a project to
minimize and/or prevent impacts to the resources. Specific technologies put forward relating to
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dredging included modifications to allow pumping up slurry density or pushing sand, increased
dredge efficiency through borrow area design, recycling of “skim” water, use of designated
corridors in reef gaps, and refined work areas. The application of as many advanced
technologies as possible in a single project would provide the maximum project performance as
well as maximum resource protection.

Improvements to water quality were suggested and specific recommendations included creating
water treatment master plans for each county. A master plan would address impacts resulting
from sewer, septic, deep well injection, stormwater, landfills, and ocean outfalls. It was noted
that such a plan was under development in Miami-Dade County. Other recommendations
included retrofitting stormwater and discharge structures, the development of advanced water
treatment practices, and the development of alternatives to wastewater ocean outfalls and deep
water injection wells.

The consensus from workshop participants was that the need for beach nourishment projects
should be reduced as much as possible. Given that the maintenance of beaches is vital for the
economics of the area, structures including wave breakwaters and multi-purpose reefs were
identified as underwater nearshore technologies that could prevent the erosion of nourished
beaches, however, it was recognized that placement of these structures in the nearshore in the
SEFCRI Region would also result in impacts to resources. Participants emphasized the need for
sand of quality comparable to existing sand beaches for nourishment projects. Sand backpassing
and bypassing were named technologies to address erosion and move sand to erosional hot spots.
Another concern was the identification of alternative sources of sand and more stringent criteria
for the evaluation of borrow areas. Improvements are needed in the enforcement of State
regulations on discharge prohibitions across beaches, and the development of county level
prohibitions was recommended.

Resource management and permitting were areas that could be addressed to reduce impacts to
reef communities. In particular, several technologies were identified that could aid regulators.
LADS/LIDAR technology would be useful in the planning stages of projects, where maps could
be used to avoid high relief reef resources. Other technologies, including the USACE Silent
Inspector and the USCG Hawkeye/LVTS/GPS, provide regulators with tools to protect and
manage reef resources during construction activities, if access to these technologies can be
granted to regulators. Through the permitting process, participants recommended regular
communication between regulators and project sponsors using pre-, during- and post-project
meetings to determine appropriate methods, review lessons learned, and troubleshoot issues that
may ultimately help to protect the environment throughout the course of a project. Additional
recommendations included the addition of pre-, during- and post-project monitoring, and the use
of adaptive management to address the needs of specific species.

Biological monitoring is necessary to document the effects of construction projects on natural
resources. Monitoring activities must be hypothesis driven, time sensitive, have good statistical
design, be thorough and complete, and be peer reviewed prior to execution. Monitoring data
should be in a standard format and be archived for use by other investigators after the project is
complete. If reef resources are impacted and mitigation is necessary, mitigation should be
compensatory for the level of impact sustained by the resource. Mitigation projects should
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include adaptive management and address spatial, temporal, water quality, and organismal
changes.

Participants recommended the modification or removal of existing large ship anchorages to
address vessel groundings and other direct vessel-related impacts. Other suggestions included
the installation of perimeter buoys or beacons to demarcate large vessel anchorages and mooring
areas. Educational efforts for vessel operators were also suggested as a way to ameliorate the
problem of vessel groundings on reef resources.

In reference to the placement of pipelines and cables, the consensus was that the use of
LADS/LIDAR data would be useful in identifying potential corridors where pipelines and cables
could be placed to avoid reefs and minimize environmental impacts. Horizontal directional
drilling (HDD) and tunneling were alternative technologies identified to avoid laying pipelines or
cable directly onto reef resources.

With these recommendations in mind, the MICCI Project 6 was created to explore and develop
Best Management Practices (BMPs). The BMPs are created for use in coastal construction
activities in the SEFCRI region and are based on existing technologies, as well as innovative and
emerging technologies identified in MICCI Project 3.

4.0 Permits for Coastal Construction Activities

All of coastal construction activities discussed in this report will likely require one or more
permits from federal, state and/or local agencies. This section describes the main types of
permits that are typically required for authorization of coastal construction activities. Section 9
of this report provides links to the websites associated with permitting discussed below where
additional information, application forms and associated rules and regulations can be found.
Table 2 presents a summary of possible permits required for coastal construction projects and is
found at the end of this section.

The permitting process with each of the federal, state and local agencies leads to each agency
consulting with their environmental counterpart for the protection of wildlife and habitat. For
example, application to the USACE for a federal dredge and fill permit initiates a federally
internal consultation between the USACE and the U.S. Fish and Wildlife Service (USFWS) and
the NMFS for the protection of threatened and endangered species. The same type of
consultation occurs between the FDEP and the FWC. These consultations are very important
and result in permit conditions for the protection of threatened and endangered species and their
habitats.

Coastal Construction Control Line Permit

The FDEP has regulatory authority over coastal construction activities seaward of the Coastal
Construction Control Line (CCCL) under Chapter 161, Florida Statutes (F.S.). The FDEP
adopted a coastal construction control line to establish an area of jurisdiction in which special
siting and design criteria are applied for construction and related activities. These criteria may
be more stringent than that already in place in the rest of the coastal building zone because of the
greater forces expected to occur in the more seaward zone of the beach during a storm event.
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Chapter 62B-33 of the F.A.C. provides these special design and siting requirements. Anyone
seeking to construct seaward of the CCCL, but landward of the mean high water (MHW) line,
must obtain authorization for construction via a CCCL permit.

Joint Coastal Permit

The FDEP has regulatory authority over activities occurring in waters in the State of Florida
under Chapter 373 F.S. In 1995, the FDEP implemented section 161.055, of the Florida Statutes
(F.S.), initiating concurrent processing of applications for coastal construction permits,
environmental resource permits, wetland resource (dredge and fill) permits, and sovereign
submerged lands authorizations. These permits and authorizations which were previously issued
separately and by different state agencies have been consolidated into a Joint Coastal Permit
(JCP). The consolidation of these programs and the assignment of responsibility to a single
bureau (BBCS) has eliminated the potential for conflict between permitting agencies and helped
ensure that reviews are conducted in a timely manner. A copy of the permit application is
forwarded to the USACE for separate processing of a federal dredge and fill permit (FDEP
2007).

A JCP is required for activities that meet all of the following criteria:
. Located on Florida’s natural sandy beaches facing the Atlantic Ocean, the Gulf of
Mexico, the Straits of Florida or associated inlets;
« Activities that extend seaward of the mean high water line;
. Activities that extend into sovereign submerged lands; and
. Activities likely to affect the distribution of sand along the beach.

Activities that require a JCP include beach restoration or nourishment; construction of erosion
control structures such as groins and breakwaters; public fishing piers; maintenance of inlets and
inlet-related structures; and dredging of navigation channels that include disposal of dredged
material onto the beach or in the nearshore area (FDEP 2007).

Environmental Resource Permit

When coastal construction activities are not sited for the sandy coast of Florida as defined by the
above JCP criteria but are still proposed to occur on or over state waters and/or sovereign
submerged lands of the state, the FDEP’s Office of Submerged Lands and Environmental
Resources regulates the activity. An Environmental Resource Permit (ERP) is required for any
construction on or use of sovereign submerged lands of the state. Concurrent processing of
proprietary authorization for use of sovereign submerged lands and the federal dredge and fill
permit, if required, is also included in the ERP process.

Activities that require an ERP include, but are not limited to, coastal construction activities such
as dredging and filling; construction of docks, piers or seawalls; directional drilling; installation
of submerged cables; installation of navigation aids and mooring fields.

ERP State Programmatic General Permits (SPGP)

On September 24, 1997, the Jacksonville District of the USACE issued an expanded State
Programmatic General Permit (SPGP IllI). The purpose of the SPGP IIl was to avoid
duplication of permitting between the USACE and the Florida Department of Environmental

Maritime Industry and Coastal BMPs for Coastal Construction
Construction Impacts February 2008

28



Southeast Florida Coral Reef Initiative

Protection (DEP) for minor work located in waters of the United States, including navigable
waters. Thus, the need for separate approval from the USACE would be mostly eliminated.
SPGP 11l extended geographic coverage throughout the entire State of Florida, excluding
Miami-Dade and Monroe County and those counties within the jurisdiction of the Northwest
Florida Water Management District. The results of the SPGP 111 implementation demonstrated
that environmental protection continued while increasing the service to the public. In the short
time since the SPGP 111 was issued, we have seen a need to clarify, update, and reformat it.
This SPGP (SPGP 1V) now reflects the culmination of those actions, and will simplify the
SPGP process and further increase the efficiency of both State and Federal staff in serving the
public.

Statutory Time Clock

The State of Florida has a specified timeframe for processing permit applications which falls
under the same rules as those for applications of licenses under Chapter 120.60 Florida Statutes
(F.S.) as follows:

“Upon receipt of an application... an agency shall examine the application and, within 30 days
after such receipt, notify the applicant of any apparent errors or omissions and request any
additional information the agency is permitted by law to require. An agency shall not deny a
(permit) for failure to correct an error or omission or to supply additional information unless the
agency timely notified the applicant within this 30-day period. An application shall be considered
complete upon receipt of all requested information and correction of any error or omission for
which the applicant was timely notified or when the time for such notification has expired. Every
application for a (permit) shall be approved or denied within 90 days after receipt of a completed
application unless a shorter period of time for agency action is provided by law.”

The process of receiving an application and requesting additional information and the associated
time frames for permit processors is summarized in Figure 15. There is no comparable
timeclock for federal agencies.
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Figure 15: State Permit Processing "Timeclock® Illustration. Source: PBS&J
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Coastal Zone Management Act (CZMA)

In 1972 Congress passed the Coastal Zone Management Act (CZMA) to assist coastal states with
the development of state coastal management programs, and comprehensively manage and
balance competing uses and impacts to coastal resources. Federal CZMA consistency is required
for any federal activity affecting any land or water use, or natural resource of the coastal zone to
ensure the activities are consistent with the enforceable policies of the state’s federally approved
coastal management program (FDEP 2007). With issuance of a JCP or ERP permit from the
State of Florida comes a coastal zone consistency determination for federal activities.

Federal Authorizations

Under Section 10 of the Rivers and Harbors Act of 1899 (33 USC 403), the USACE has
regulatory jurisdiction over all work and structures in navigable waters of the United States.

‘That the creation of any obstruction not affirmatively authorized by Congress, to the
navigable capacity of any of the waters of the United States is hereby prohibited; and it
shall not be lawful to build or commence the building of any wharf, pier, dolphin, boom,
weir, breakwater, bulkhead, jetty, or other structures in any port, roadstead, haven,
harbor, canal, navigable river, or other water of the United States, outside established
harbor lines, or where no harbor lines have been established, except on plans
recommended by the Chief of Engineers and authorized by the Secretary of War; and it
shall not be lawful to excavate or fill, or in any manner to alter or modify the course,
location, condition, or capacity of, any port, roadstead, haven, harbor, canal, lake,
harbor of refuge, or inclosure within the limits of any breakwater, or of the channel of
any navigable water of the United States, unless the work has been recommended by the
Chief of Engineers and authorized by the Secretary of War prior to beginning the same.’

Under Section 404 of the Clean Water Act (33 USC 1344), the USACE has regulatory
jurisdiction over the deposition of dredged or fill material in all waters of the United States.
After notice and opportunity for public hearings, the USACE is authorized to issue permits for
the discharge of dredged or fill material into waters of the United States at specified disposal
sites. The selection of these disposal sites must be in accordance with guidelines developed by
the Environmental Protection Agency (EPA) in conjunction with the Secretary of the Army;
these guidelines are known as the 404(b)(1) Guidelines (USACE 2007b.).

Under these authorizations the USACE has the authority to issue permits on a statewide basis for
the following specific categories of work. These federal authorizations involve many
consultations within the federal government for the protection of resources.

The Endangered Species Act (ESA) provides for the protection of threatened or endangered
species and the ecosystems on which they depend throughout all or a significant portion of their
range. NOAA’s National Marine Fisheries (NMFS) and the FWS share the responsibility for
implementing the ESA with the FWS managing land and fresh water species while the NMFS
manages marine and andromous species. The NMFS reviews coastal construction activities that
may impact essential fish habitat (EFH). EFH is defined as those waters and substrate necessary
to fish for spawning, breeding, feeding, or growth to maturity(Magnuson-Stevens Act, 16 U.S.C.
1801 et seq).
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Federal Dredge and Fill Permit

The State of Florida’s process for application for authorization of coastal construction activities
described above, also initiates the process of application for a federal dredge and fill permit, if
required. No separate application is required to apply for a federal dredge and fill permit.
Once an application has been submitted to the State of Florida, the State forwards the
application to the USACE. Once the JCP or ERP application is filed, the State and the USACE
individually correspond with the applicant in order to ensure all the required information to
properly evaluate the project is received. The USACE will consult with the USFWS and the
NMFS on matters of impacts to threatened and endangered species as it pertains to the
Endangered Species Act (ESA) and Essential Fish Habitat (EFH).

Nationwide Permits

An integral part of the USACE regulatory program is the concept of nationwide permits for
minor activities. Nationwide permits (NWPs) are activity specific, and are designed to relieve
some of the administrative burdens associated with permit processing for both the applicant
and the federal government. The USACE regulatory website contains a list of all of the minor
activities that may be authorized under a nationwide permit.

The National Environmental Policy Act (NEPA) Process

“The National Environmental Policy Act (NEPA) requires federal agencies to integrate
environmental values into their decision making processes by considering the environmental
impacts of their proposed actions and reasonable alternatives to those actions. To meet this
requirement, federal agencies prepare a detailed statement known as an Environmental Impact
Statement (EIS). EPA reviews and comments on EISs prepared by other federal agencies,
maintains a national filing system for all EISs, and assures that its own actions comply with
NEPA” (EPA 2007a).

The NEPA process consists of an evaluation of the environmental effects of federal projects
including all of the identified alternatives. There are three levels of analysis depending on
whether or not a project could significantly affect the human environment. These three levels
include: categorical exclusion determination; preparation of an environmental
assessment/finding of no significant impact (EA/FONSI); and preparation of an environmental
impact statement (EIS) (EPA 2007b).

At the first level, a project may be categorically excluded from a detailed environmental
analysis if it meets criteria previously determined by a federal agency as having no significant
environmental impact. All categorical exclusions must be published in the Federal Register by
each agency and undergo a public review and comment process before being finally
implemented by the federal agency (EPA 2007b).

At the second level of analysis, a written environmental assessment (EA) is prepared by a
federal agency to determine whether or not the proposed federal project would significantly
affect the environment. If the determination concludes that the project would not significantly
affect the environment, the agency will issue a finding of no significant impact (FONSI). The
FONSI may contain additional measures which an agency will take to reduce (mitigate)
potentially significant impacts (EPA 2007b). A draft of the EA may undergo public comment
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and review at the discretion of the federal agency, but the FONSI must be made available to
the public after signature.

If the determination of the EA concludes that the environmental consequences of a proposed
federal project may be significant, the agency will prepare an EIS. An EIS is a more detailed
evaluation of the proposed project and the identified alternatives. The public, other federal,
state, and local agencies and outside parties, such as non-governmental organizations, may
provide input into the preparation of an EIS and also comment on the draft EIS once
completed. A federal agency may choose to prepare an EIS without first preparing an EA if it
anticipates that the project may cause significant environmental impacts (EPA 2007b).

Once the EIS is finalized, the federal agency will prepare a public record of its decision
addressing how the findings of the EIS, including all of the identified alternatives, were
incorporated into the agency's decision-making process (EPA 2007Db).

The public has an important role in the NEPA process and has the opportunity to provide input
on the issues that should be addressed, particularly during the scoping process. Public hearings
or meetings are all open for public participation and the lead federal agency must take into
consideration all comments received by the public during the comment period (EPA 2007b).
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Table 2: Coastal Construction Activities and Potential Permit Types Required.

Permit Types

Federal
State State State ERP Dredge & Federal
Coastal Construction Activity Description JCP NGP ERP SPGP Fill Nationwide County*

Local
Municipality*

Inlets
Inlet Maintenance Dredging v

\I

<2 (<]

Dredging Sand Traps

Sand Bypassing

Dredged Material Nearshore Placement

Maintenance Dredging on Interior Waterways

Blasting

Beach Restoration and Nourishment

Dune Restoration and Enhancement

Borrow Area Dredging

Pipeline Placement

Beach Placement

Truck Haul

Sand Backpassing

Dredged Material Disposal

< < 2 (2 |2 |< <2 <2 (<]
<

Ocean Dredged Material Disposal

Dredged Material Disposal - Upland Disposal

Spoil Islands

Coastal Structures

Seawalls

Bulkheads

Revetments

Jetties

Groins

Breakwaters

Piers

Docks

Permanent Pipelines and Cables

Stormwater Outfalls

Ocean Outfalls

Navigation Aids

Anchorages

<
22| || |2 (2|2 |2 |2 |2 (L2 [2 |2 2 (2 | < <2 2 (2 (2|2 2 (2|2 |2 |2 <2
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Avrtificial Reefs
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* Applicant should always check with the local government entities to determine whether or not the proposed activity will require a local permit.
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5.0 Implementation of Innovative Technologies for Coastal Construction

Beach restoration and nourishment have been the primary methods of managing coastal erosion
and maintaining beach habitat. However, the FDEP also evaluates innovative technologies that
may be more effective, less costly and less likely to cause adverse impacts. Applicants that wish
to test a new technology (as an experimental JCP) are encouraged to schedule a pre-application
consultation with the FDEP to see if similar methods have already been tested, consider adverse
impacts and discuss the theoretical potential to solve an erosion problem. Experimental shore
protection projects require a reliable experimental test plan to determine the success or failure of
the technology (FDEP 2005b).

The FDEP considers new and innovative shore protection technologies as applied science,
intended to solve an erosion problem, and about which the FDEP staff and professional
engineering community have insufficient information to predict project performance and
reliability, and potential impacts to the beach dune system (FDEP 2007).

In 1989, the Florida Legislature enacted a law (161.082, F.S.) that allows the FDEP to
encourage the development of new and innovative methods for dealing with the coastal erosion
problems along the state’s shorelines. The law provides the FDEP the ability to authorize the
construction of pilot projects utilizing alternative erosion control methods, upon receipt of an
application from a riparian property owner or governmental entity, and upon consideration of
the facts and circumstances surrounding the application. Additional guidance for the regulatory
approval of new/innovative shore protection technologies is provided in Chapter 62B-41.075,
F.A.C.

Other innovative technologies

The BBCS hosted a workshop on innovative shore protection technologies in Tallahassee, on
February 22-23, 2006. The workshop offered designers and vendors of new and innovative
shore protection technologies an opportunity to showcase their products and ideas. A link to the
workshop materials is provided in section 8. Innovative or experimental coastal construction
technologies recently tested or currently being tested in Florida are described in the following
section.

Recent and Current Innovative projects

Experimental Net Groins, Naples, Okaloosa and

Walton Counties

The concept of removable porous groins using netting
material was first introduced to Florida during the 1999
to 2000 time frame. The hypothesis was that the net
groins would accumulate sand on the dry portion of the
beach by intercepting cross-shore transport without
significantly restricting long-shore transport. In order to
test this hypothesis, and determine whether or not such
installations had the potential to cause adverse impacts

to the coastal ecosystem, these projects were classified

as "experimental coastal construction". Figure 16: Net groins at Eglin Air Force

Base. Source: PBS&J
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To date, there have been two private companies with patented porous net groin systems that
have partnered with governmental entities in Florida in order to test the porous (net) groin
technology for its effectiveness as a solution to beach erosion problems. Parker Beach
Restoration, Inc. patented their "Sand Web System" (Figure 16) and partnered with the City of
Naples in Collier County to conduct a test of their system. Benedict Engineering Company,
Inc (BEC) patented their net groin system, now called the NuShore Beach Reclamation
System, and partnered with the Eglin Air Force Base, Okaloosa County to test their porous
groin system. According to the BBCS, neither of these systems showed net positive benefits
and results were considered inconclusive. Therefore, a third test of porous groin technology
was approved and installed at Inlet Beach in Walton County in an attempt to obtain conclusive
results. However, in 2004 during the testing phase, Hurricane lvan impacted the project area
interrupting the testing of the product and causing erosion to such a degree that continuation of
the project at that location was no longer feasible.

Some of the main environmental concerns associated with the project include wildlife
entanglement and entrapment, biofouling, fish congregation and increased predation and bird
congregation. Other concerns include maintenance of the system ensuring the nets are kept
tightly stretched and interruption to alongshore beach access. To date, evaluation of net groin
technology remains inconclusive.

Low Profile, Submerged Geotextile Tube Groin Field at Stump Pass Beach State Park

Beach Restoration, Inc. partnered with Charlotte County and proposed an innovative project
that is currently installed and in the testing phase at Stump Pass Beach State Park. The system
consists of a submerged groin field comprised of sand filled, low-profile, geotextile tubes of
varying lengths positioned perpendicular to shore, tied into the shoreline and extending into the
nearshore. The intended objectives of this experiment are to determine if these structures will
1) hold fill placed on the updrift Stump Pass Beach State Park shoreline and 2) reduce
sediment infilling into the Stump Pass navigation channel without causing adverse impacts to
the adjacent shoreline.

The main concern regarding the submerged groin field is localized erosion to the downdrift
shoreline. The testing phase should be completed by the end of 2007 or early 2008 which will
be followed by a report based on the data collection as required by the experimental test plan.

Experimental Reefball Breakwater Project (Section 227)

In 2003, the USACE submitted an experimental JCP application to the BBCS for a project in
Dade County. The application proposes installation of a nearshore breakwater system
composed of Reefball® units integrated onto articulating concrete mats. The breakwater
design indicates the structure will be 1,800 feet long and 40 feet wide and is sited for the
nearshore waters off of 63 Street which is an area of chronic erosion, or hot spot.

The project is a USACE Section 227 National Erosion Control Development and
Demonstration Project. The USACE Section 227 program is similar to the BBCS experimental
projects program; both are meant to encourage new and innovative methods for erosion
control.
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The purpose of the proposed breakwater project is to reduce the wave energy that reaches the
shore in the area of chronic erosion. As an added benefit, the proposed submerged breakwater
will also serve as an artificial reef structure providing hard bottom substrate for the attachment
of corals and providing crevices and sheltering spaces for fish. The breakwater design consists
of Reefball® units that are specifically designed to act as a breakwater and support marine life.
To date, the application for this experimental project remains incomplete. The USACE is
waiting for Congressional authorization under the Water Resources Development Act for
funding to be able to complete the project application and move forward with construction.

Pressure Equalized Modules (PEM) System

In September of 2006, the Town of Hillsboro Beach in Broward County submitted an
application to the Department of Environmental Protection and the USACE of Engineers for an
experimental Joint Coastal Permit to install Pressure Equalized Modules (PEM) on a one-mile
stretch of beach south of the Deerfield Beach groin field.

A PEM is a hollow PVC tube (6 ft. long, 2.5 inches in diameter), which has been constructed
to have slits cut into the walls of the tube. The slits are very close together and are so small
that only water can enter. The theory being tested is that the PEM acts as a method to improve
beach drainage by connecting the layers of sediment hydraulically and reducing ground water
pressure within the beach. The manufacturer claims that reducing ground water increases
inter-granular friction and shear stress within the beach allowing sand to accrete. The project
design consists of rows of PEM units with a spacing of 50 meters between the rows and 10
meters between the PEM units within the row. Monitoring of the beach profiles is proposed
for every 4 months. Monitoring is also proposed for water levels as wells as factors such as
temperature, moisture, and gas content which may affect nesting turtles. Because the PEM
system works gradually to accrete sand without dredging and large equipment, the system is
being tested in Florida as an alternative to beach restoration.

6.0 Managerial BMPs for Coastal Construction

Planning and regulation in coastal construction activities encourage or require certain
management practices as a method to eliminate or reduce adverse environmental impacts. For
example, a beach nourishment project that proposes direct burial of nearshore hardbottom may
be scaled back in beach width and volume of sand proposed for placement during the permitting
process. Plans for water quality, biological and physical monitoring should be submitted to the
appropriate agencies for review, comment and approval, as appropriate. This process also gives
opportunity to the public to participate in the decision-making process regarding coastal
construction and beach management activities within their area. Existing federal, state and local
requirements provide the basis for building regulatory programs (Peluso and Marshall 2002). A
table of Managerial BMPs and Structural BMPs is listed at the end of Section 7 in Table 4.

Nonstructural operational and maintenance procedures can also be used to prevent or reduce
environmental impacts and even reduce the need for more costly structural controls. To ensure
the proper operation of dredging or other construction equipment, continual oversight and

Maritime Industry and Coastal BMPs for Coastal Construction
Construction Impacts February 2008

37



Southeast Florida Coral Reef Initiative

periodic maintenance is required. The successful coastal construction project performed without
environmental incident depends in part on the proper upkeep of all BMP components.
Nonstructural operations may consist of real-time GPS integrated dredge controls, hopper barge
without overflow and use of vessel ingress and egress corridors to name a few. The following
section discusses specific managerial BMPs in greater detail.

Design, Siting, Impact Avoidance and Minimization

Design and siting of coastal construction projects should take into consideration all coastal
resources that have the potential to be adversely impacted. In many cases, unavoidable impacts
are presented as part of the project proposal with the understanding that avoiding these impacts
may render the project ineffective.

Coastal construction projects are typically brought to a 50% or greater design level at the time a
permit for the activity is sought. This is both advantageous and disadvantageous as the
permitting authorities require a high level of detail about the proposed activity in order to
provide a thorough review of potential impacts. The applicant however, may hesitate to invest a
high level of detail in the design with the understanding that the approving authorities may
require the applicant to scale back and re-design the project proposal in order to avoid or
minimize potential impacts. It is recommended that the applicant initiate discussions with
resource and permitting agencies early in the design phase to discuss options for resource impact
avoidance, minimization, and mitigation.

Surveying

To aid in the design and siting of coastal construction projects, surveying techniques have seen
significant advancement in recent years with the advancement of digital technology. Advances
in high-definition surveying technology and 3-D laser scanning technology focuses on "faster,
cheaper, and easier" plus there are significant gains related to the level of detailed information
acquired (McGray 2005). Benefits of survey advancements include greater confidence in survey
data, reduced need to return to a site to double check or acquire additional data, shorter time in
the field leads to faster delivery of completed survey, the richness and quality of the survey is
improved and high-defintion and 3-D laser scanning surveying methods cost the same or in some
cases less than traditional survey methods.

One such advancement is Laser Airborne Depth Sounder (LADS) technology that utilizes light
detection and ranging (LIDAR) for topographic and bathymetric surveying. The advantage to
the coastal community is that this technology may be used to survey in water up to 70 meters in
depth (Tenix LADS Corporation 2007). This technology has been utilized with success in a few
coastal construction projects in southeast Florida. This type of surveying is particularly useful in
identifying high relief hardbottom areas which allows for improvements in design, siting and
impact minimization. This technology is not as well suited for low-relief hardbottom areas.
LIDAR technology, however, remains quite costly compared to ground surveying techniques and
should not be relied upon to clearly identify low relief hardbottom.

Borrow Area Siting

Proper selection of a borrow area for beach projects ensures that the material placed on the beach
is similar in nature to the native or existing material. To ensure borrow areas meet the criteria
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for sand quality, 62B-41.008(1)(k)4. of the F.A.C. requires submittal of the following
information to the BBCS for review and approval:

4. Permit applications for inlet excavation, beach restoration, or nourishment shall
include:

a. An analysis of the native sediment and the sediment at the proposed borrow site(s).
The analysis shall demonstrate the nature of the material, quantities available, and its
compatibility with the naturally occurring beach sediment pursuant to paragraph
62B-41.007(2)(j), F.A.C. The sediment analysis and volume calculations shall be
performed using established industry standards and be certified by a Professional
Engineer or a Professional Geologist registered in the State of Florida. Certification
shall verify that a quantity of material sufficient to construct the project is available
at the borrow site(s) which meets the standard in paragraph 62B-41.007(2)(j),
F.A.C., and

b. Quality control/assurance plan that will ensure that the sediment from the borrow
sites to be used in the project will meet the standard in paragraph 62B-41.007(2)(j),
F.A.C.

The following recommendations should be considered when designing an offshore borrow site.

1. The borrow site should be in 40 to 60 feet of water. When the borrow site is too shallow the
dredge will run a ground before it is full of sand. This causes the dredge to have to light load
which reduces the dredge's productivity.

2. The borrow site should be 2 miles square with flat sides to minimize the number of turns the
dredge has to make to get a load of sand. Turns are not productive; they take time that the dredge
is not digging.

a. Large and wide borrow sites allow the dredge to dredge in any direction which minimize
trenches made by the draghead. Trenches cause the draghead to track away or under the
dredge causing the drag tender to have to raise the draghead off the bottom and reset it next
to the dredge. The more times the draghead is raised and lowered the greater the odds of
taking a turtle and the less productive the dredging.

b. Large and wide borrow sites allows the dredge to dredge in any direction, reducing
crabbing. Crabbing is when the dredge has to steer across a current or the wind causing the
dredge to move sideways. Crabbing requires the drag tender to have to raise the dragheads
off the bottom more often because the dragheads want to tack under or away from the
dredge. Large and wide borrow sites reduce crabbing by allowing the dredge to dredge into
the constantly changing currents or wind.

c. Dredging becomes less efficient when the dredge has to turn or raise the draghead off the
bottom. The less efficient the dredging, the longer the project takes and the more stress on the
coral, sea turtles and other natural resources in the area. The maximum production is
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obtained when a hopper dredge shortens its cycle time (time the dredge takes to dig a full
load, sail to the beach and pump the sand out and return to the dredge site).

3. Borrow site should have more sand than needed to complete the project. A hopper dredge does
not dig corners well so sand in the corners of the borrow site can not be dug efficiently with a
hopper dredge. Hopper dredges like to dredge flat, thin, long layers of sand.

a. Stepping the bottom of a borrow site may cause the hopper dredge to have to raise and lower
the draghead. This reduces productivity and sand in the corners and sides of each step can not be
dug efficiently with a hopper dredge.

4. The dredging cost is a large cost of a project so spending more money in the location and
design of a borrow site is paid back in reduced dredging cost. Costly dredging delays due to sea
turtle takes or coral impacts can be reduced by proper borrow site location and design.

5. There are many limitations to borrow site location and design but the above criteria should be
part of the Best Management Practice to protect coral and sea turtles by maximizing dredging
production and reducing project cost.

Sand Quality

Beach and dune quality sand have particular characteristics in terms of size, color, composition,
and source. The quality of material can be categorized by the size of particles, from coarse to
fine. If the percent of fines is low and similar to that of the native beach then the movement of
fines to the open water should be similar to that of the natural sorting taking place and result in
little to no impacts.

The following are taken from Chapter 62B-41 of the F.A.C. that contains definitions,
requirements, and criteria for material identified for beach placement and requirements for
information to be contained in permit applications.

62B-41.007 Design, Siting and Other Requirements

To protect the environmental functions of Florida’s beaches, only beach compatible fill shall
be placed on the beach or in any associated dune system. Beach compatible fill is material
that maintains the general character and functionality of the material occurring on the beach
and in the adjacent dune and coastal system. Such material shall be predominately of
carbonate, quartz or similar material with a particle size distribution ranging between
0.062mm (4.0¢) and 4.76mm (-2.25¢) (classified as sand by either the Unified Soils or the
Wentworth classification), shall be similar in color and grain size distribution (sand grain
frequency, mean and median grain size and sorting coefficient) to the material in the existing
coastal system at the disposal site and shall not contain:

1. Greater than 5 percent, by weight, silt, clay or colloids passing the #230 sieve (4.0¢);
2. Greater than 5 percent, by weight, fine gravel retained on the #4 sieve (-2.25¢);
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3. Coarse gravel, cobbles or material retained on the 3/4 inch sieve in a percentage or
size greater than found on the native beach;

4. Construction debris, toxic material or other foreign matter; and

5. Not result in cementation of the beach.

If rocks or other non-specified materials appear on the surface of the filled beach in excess of
50% of background in any 10,000 square foot area, then surface rock should be removed
from those areas. These areas shall also be tested for subsurface rock percentage and
remediated as required. If the natural beach exceeds any of the limiting parameters listed
above, then the fill material shall not exceed the naturally occurring level for that parameter.

62B-41.008 Permit Application and Requirements and Procedures

(1)(k)4. Permit applications for inlet excavation, beach restoration, or nourishment shall
include:

a. An analysis of the native sediment and the sediment at the proposed borrow site(s).
The analysis shall demonstrate the nature of the material, quantities available, and its
compatibility with the naturally occurring beach sediment pursuant to paragraph 62B-
41.007(2)(j), F.A.C. The sediment analysis and volume calculations shall be performed
using established industry standards and be certified by a Professional Engineer or a
Professional Geologist registered in the State of Florida. Certification shall verify that a
quantity of material sufficient to construct the project is available at the borrow site(s)
which meets the standard in paragraph 62B-41.007(2)(j), F.A.C., and

b. Quality control/assurance plan that will ensure that the sediment from the borrow sites
to be used in the project will meet the standard in paragraph 62B-41.007(2)(j), F.A.C.

Recent research suggests that in addition to the above criteria, that durability of material also be
considered in selecting material for beach projects (Wanless and Maier 2007).

Mitigation

Only after adverse impacts have been avoided and minimized to the maximum extent practicable
IS mitigation considered. Mitigation offsets unavoidable impacts by creating, restoring,
enhancing, or preserving comparable habitats. Frequently, artificial reef construction is proposed
as mitigation for hardbottom/coral community impacts. Artificial reef construction should
mimic the impacted habitat to the extent possible. For very nearshore hardbottom as found in the
energetic surf zone, replication of the habitat by artificial reef has proven to be challenging.
Acrtificial reefs are more easily constructed and more readily replicate habitat in water depths
exceeding 15 feet or more. A frequent additional requirement of artificial reef construction in
navigable waters is the provision of sufficient depth above the structure for safe navigation.

If direct and/or secondary impacts to resources are unavoidable, a compensatory mitigation plan
should also be proposed and submitted to the appropriate authorities/agencies for review. The
agency will determine if the proposed mitigation plan provides sufficient quantity and quality of
mitigation habitat to compensate for proposed direct and /or secondary impacts. A biological
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monitoring plan should accompany the mitigation proposal. Monitoring of the mitigation site is
necessary to confirm whether or not the mitigation proposed is/becomes functionally equivalent
to the impacted habitat.

e In-Kind Mitigation: A type of compensatory mitigation in which the adverse impacts to
one habitat type are mitigated through the creation, restoration, or enhancement of the
same habitat type.

e On-Site Mitigation: A mitigation project at or near the adversely affected site.

e Out-of-Kind Mitigation: A type of compensatory mitigation in which the adverse
impacts to one habitat type are mitigated through the creation, restoration, or
enhancement of another habitat type.

e Off-Site Mitigation: A mitigation project located away from the adversely affected site.

To the extent possible and appropriate, a mitigation project should be “on-site” and “in-kind.” In
some instances, contribution to a mitigation bank may be considered in lieu of mitigation
construction.

Buffer Zones

Buffer zones are a defined area surrounding a site to allow a minimum distance between
construction activities and marine resources. After identifying the location of hardbottom and
corals near a project site, buffer zones should be established during the planning or permitting
phases of a project. For example, a buffer zone may be established between hardbottom and
borrow areas for beach nourishment. According to Goldberg (1989), the accepted standard
distance between a borrow area and hard bottom community in the SEFCRI region is 400 feet.
This is a minimum buffer zone between hardbottom and the borrow area, which may be adjusted
according to the specific situation and environmental conditions. Buffer zones may also be used
as exclusion areas around hardbottom/corals.

Submerged Pipeline Corridors, Reef Gaps, and Operational Boxes

Areas proposed for pipeline corridors should be surveyed for submerged resources. The path
between the borrow area and discharge area should be selected based on the resource survey
avoiding direct impacts to the maximum extent possible. If resources are found within the path
of minimum impact, then relocation of corals greater than 10 cm should be relocated. Also, if
threatened coral species (elkhorn and/or staghorn coral) occur within the path of minimum
impact, these colonies should either be avoided or re-located if avoidance is not possible. If
elkhorn and/or staghorn coral colonies cannot be avoided and must be re-located, a section 7
consultation with NMFS is required. Prior to pipeline placement, the selected corridor may be
marked with buoys to provide surface visual guidance to the contractor laying the pipeline
segments precisely within the chosen path. Pipeline pedestals and their appropriate spacing
along the pipeline to avoid resource impacts should also be considered

The corridor for pipeline placement should be surveyed before installation for presence of
benthic organisms. Depending on the project and situation corals may be removed from the
pipeline corridor before pipeline placement. Pipelines that are used for sand transport should be
monitored on a regular basis throughout the project. Monitoring should be conducted
immediately following placement of the pipeline periodically throughout construction to ensure
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the pipeline is in good working order, that there is no leakage and no unanticipated resource
impacts and that the pipeline has not moved. Resource impacts should be reported immediately.
Monitoring for direct contact with resources and pipe leaks is recommended at least weekly;
preferably two or three times per week. If evidence of direct contact or leakage is detected, use
of the pipeline should be ceased and appropriate action must be taken to remedy the situation. If
pumping is not occurring when the evidence of leakage or direct contact is noted, then pumping
should not resume until repairs and/or remedial action has been taken. Upon completion of
pipeline usage, the pipeline should be removed as soon as is feasible. If possible, pipelines
should be removed before any major tropical storm or hurricane. Once the pipeline is removed
monitoring should be conducted to measure the level of impacts, if any. Additional mitigation
should be required for impacts greater than that originally anticipated/expected.

For hopper dredge operations, the pumpout terminus of the pipeline should be located in an
operational box sited in a resource-free area where the dredge can place a mooring anchor. The
box should be big enough to ensure that the anchoring system is in sand and that the moored
dredge does not swing over shallow reef areas.

Pipelines that are used for transferring sand from offshore to the beach should be monitored for
leaks at least weekly; preferably two or three times per week. The monitoring should involve
diving the length of the pipe and visually inspected for signs of sand leakage. If evidence of
leakage is detected, pumping of sand should immediately cease and the pipe must be patched. If
pumping is not occurring when the evidence of leakage is noted, then pumping should not
resume until repairs are made and the pipe is sound.

Florida Administrative Code (F.A.C) 18-21.004(2) (I)5. lists five “reef gaps” suitable for the
transmission of telecommunication lines. Four reef gaps are offshore of Palm Beach County and
one is offshore of Broward County. The location of these reef gaps may also be useful in the
identification of pipeline corridors.

Vessel Ingress/Egress Corridors

Vessel ingress and egress corridors are sometimes identified for impact avoidance from the
movement of vessels to and from a coastal construction site. After documenting the extent of the
hardbottom and corals located in the vicinity of and near a project area, corridors for vessels to
access the coastal construction site should be identified. The water depth of the hardbottom and
corals should be known as well as the maximum draft for vessels that may access the site. A
minimum distance of 6 feet as recommended by the U.S. Coast Guard should be maintained at
all times between the bottom of the vessels and the top of any hardbottom or coral features.
During construction the location of the vessel corridors should be adequately identified via GIS
maps, GPS locations, buoys or channel markers.

Considerations when planning the location of the vessel corridors include, but are not limited to:
e The mean tidal range.
e The difference in draft between a fully loaded and empty vessel.
o The width of the vessels and the appropriate width of the corridor necessary to protect
adjacent hardbottom and corals.
e Turning radius for vessels.
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e The need for real time tracking.

Vessel groundings are unlikely to be completely avoided; however, prompt and careful removal
of the vessel and evaluation of impacts followed by implementation of remedial actions can
significantly reduce damage and enhance the ability of coral and reef species to survive the
grounding incident (NOAA and U.S. Coral Reef Task Force 2002).

Water Quality Monitoring

Water quality monitoring is required for coastal construction activities permitted by the state.
The FDEP has standard language for water quality monitoring with the frequency and depths of
sampling adjusted on a case-by-case basis (e.g. adjacent to hardbottom resources). Though
turbidity is typically monitored during dredging projects, additional parameters may be
applicable for testing depending on the nature of the project and the potential for introduction of
contaminants to the surrounding waters. A water quality monitoring plan should detail how to
properly conduct water quality monitoring appropriate for the particular project. All water
quality monitoring plans should present a scientifically valid and defensible method for
monitoring and should show how the applicant plans to demonstrate that the measured values are
representative, and how any uncertainty in reported results will be addressed.

The following subjects are typically included in a water quality monitoring plan.

e Detailed description of construction projects occurring in the vicinity

e Detailed description and consideration of proximity to other sources of land based
pollution

e Adverse weather conditions and contingency monitoring plan

e Establishing pre-construction background values

e Selection of monitoring stations based on location of corals/hardbottom within the

influence of dredge/fill activities

Monitoring schedule

Monitoring protocol

Current direction and flow data

Light attenuation

Clearly stated QA/QC protocol

Deliverables\Reports

Location and description of resources that may be impacted

Turbidity monitoring

Biological Monitoring

Biological monitoring is required for any project that is proposed for construction in the vicinity
of hardbottom communities. Monitoring is necessary to determine any direct or indirect
biological impacts to the ecosystem caused by physical and/or chemical changes to the
environment as a result of the project. Biological monitoring should be conducted using the
scientific method. Specifically, the biological monitoring should: (1) identify the
purpose/potential threats/areas of concern (2) document the environmental background
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conditions (3) provide detailed, scientifically valid methods for data collection and analysis (4)
state anticipated outcomes with *“success/acceptance” criteria (5) include a peer/independent
review and (6) provide references of typical methods for different habitats. The level of detail of
the biological monitoring plan should be equivalent to the anticipated environmental impact. The
monitoring should also be conducted by a qualified scientist who is free of any conflict of
interests.

Organisms to be monitored may include, but are not limited to, hard and soft corals, sponges and
fish. The following subjects are typically included in a biological monitoring plan for a beach
nourishment project.

Adverse Weather Conditions and Contingency Monitoring Plan
Availability of Data From Previous Studies

Monitoring Schedule

Control/Reference Sites

Baseline Survey

Permanent Biological Monitoring Transects

Video Transects

In situ Quadrats, Macrobenthic, and Quadrat Photography
Sediment Accumulation Measurements

Hardbottom Edge Mapping and Monitoring

Aerial Photography (physical monitoring)

Availability of Raw Data

Interpretation of Results

Clearly Stated QA/QC Protocol

Deliverables/Reports

Coral Stress Assessments (See Vargas-Angel 2005)

Personnel Qualifications

Qualifications of personnel that will be responsible for monitoring activities may be evaluated
prior to construction to ensure that qualified persons occupy these positions. Personnel
qualifications may be requested for activities such as water quality monitoring, biological
monitoring, sea turtle monitoring and manatee monitoring. Additional areas of training could
include coral sensitivity training.

Construction Windows (protected species, coral spawning, etc.)

Construction windows are a management tool to map out the times of year during which coastal
construction may be limited due to the presence of threatened or endangered species or other
sensitive marine life. Construction windows may consider wildlife activity such as coral
spawning, coral bleaching, manatee congregation or movement to warm waters, sea turtle
nesting, incubation, hatching and emergence, shorebird nesting, and migratory bird movement.
During the times of year identified by shading in Table 3 below, construction activities may be
restricted or require additional monitoring to ensure the protection of the species.
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The U.S. Fish and Wildlife Service (federal), the National Marine Fisheries Service (federal),
and the Florida Fish and Wildlife Conservation Commission (state) are the agencies charged
with evaluating potential effects on threatened and endangered species as it pertains to coastal
and marine construction projects. Through the environmental permitting processes, these
agencies provide guidance, requirements and restrictions to the lead permitting agencies for
inclusion in permits. Wildlife usage of a project area should be carefully considered during
project design and proposed construction in areas of high usage by threatened and endangered
species should be avoided to the maximum extent possible. For additional time of year info, see
Diaz et al. (2004).

Table 3: Potential Construction Restrictions in SEFCRI Region based on Threatened and
Endangered Species Activity.

JAN FEB MAR APR MAY | JUN JUL AUG SEP OCT NOV DEC

Coral Spawning

Coral Bleaching

Manatees
Sea Turtle
Nesting/Emergence

Shorebird/ Migratory
Birds

Adaptive Management

Adaptive management allows for the flexibility to change construction operations in response to
particular events (Murray and Marmorek 2003). The concept of adaptive management can be
applied to many topics concerning coastal construction and the protection of resources. The
permit that authorized the dredging of the main ship channel into Key West harbor is often sited
for the adaptive management techniques employed. Because maintenance dredging took place
within the Florida Keys National Marine Sanctuary (FKNMS), much stricter criteria for water
quality and the protection of resources was required. For example, dredging within the harbor
was restricted to work on the slack or outgoing tide due to relatively poor flushing in the harbor
and the presence of corals along the harbor structures. The water quality monitoring criteria
defined triggers that when reached called for increased frequency of monitoring and operation
shutdown at predefined turbidity thresholds. The biological monitoring plan called for weekly
monitoring of corals including deployment of sediment collection pans to monitor sedimentation
on neighboring corals and defining threshold limits and adjustment of operational criteria based
on monitoring results. These are just a few of the examples of the adaptive management
approach that were employed during the Key West project.

While these adaptive management solutions seem attractive to resource mangers, it should be
noted that the planning and development of these techniques took an incredible amount of time
and resources. The working group formed for this project was composed of representatives from
the FDEP, FKNMS, U.S. Navy, USACE, NOAA, City of Key West and contractors, many of
whom worked on the project in a full-time capacity. Working group meetings were attended by
approximately 35 to 40 people representing these agencies in attempt to gain consensus on each
management technique. Utilizing as many of the techniques already developed during this
process are recommended for adoption to other projects as the site conditions allow. However,
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further development of adaptive management techniques and adjustment to site conditions is
required.

Physical Monitoring

The collection of physical coastal data is required to determine the performance characteristics of
beach restoration and nourishment projects and overall monitoring of the coastal system.
Physical monitoring data often compliment biological monitoring programs by providing
supplemental information on sand volumes and sand transport within the littoral system.

For erosion control projects in which the state of Florida participates as a cost share partner, the
collection of physical monitoring data is required. In addition to project monitoring, in 2001 the
state initiated a comprehensive Regional Coastal Monitoring program that supports detailed
monitoring over one quarter of the state annually. All of the data collected must meet the
technical specifications and standards as developed by the FDEP BBCS. All of the monitoring
data collected by the state or project monitoring data submitted to the state is made publicly
available.

The following are components typically included in a physical monitoring plan for a beach
nourishment project:

e Beach Profile Topographic Surveys

e Offshore Profile Surveys

e Borrow Area, Shoal and Other Bathymetric Surveys

e Aerial Photography

Artificial Reefs

Creation of artificial reefs is a common way to provide compensatory mitigation for impacts to
hardbottom/coral habitat from coastal construction activities. Selection of appropriate materials
for artificial reef construction is important and depends on the impacted habitat. Artificial reef
geometry is also important and reef design should include an analysis of structural stability and
potential for structural settlement. Artificial reef placement should be considered before
placement of materials and include a pre-placement site assessment.

Recruitment of hard and soft corals, sponges and algae will differ based on the texture of the
surface provided for attachment. Guidance manuals for the selection of artificial reef materials
are included in section 9 of the report. Other important factors to consider include the depth of
water in which the reefs are to be built, the extent of relief that should be provided and the
availability of crevice space for shelter. Artificial reefs should be monitored following
deployment and periodically thereafter to determine success regarding its intended objective.
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7.0 Structural BMPs for Coastal Construction

Turbidity Curtains

Turbidity curtains allow suspended sediment to settle out of the water column in a controlled
area, thus minimizing the sediment transport from the area of disturbance. Turbidity curtains are
floating impermeable barriers that are constructed of flexible reinforced thermoplastic material
with an upper hem containing floatation material and a lower hem that is weighted. Turbidity
screens are similar in construction but are constructed of permeable geosynthetic fabric and thus
allow for some water to flow through. Turbidity curtains are one of the primary methods for
controlling turbidly generated from coastal construction activities.

Turbidity barriers are highly specialized and designed for temporary use. There are various
types of barriers available (e.g., floating and hanging, solid diversion baffles, impermeable
curtains vs. permeable screens, etc.). Turbidity barriers should be selected for use with strict
evaluation of the project site conditions. Relevant site conditions include hydrodynamics, water
depth, slopes, and debris. The industry standard for the upper limit of effectiveness for turbidity
barrier use is a current velocity greater than 0.5 to 0.8 m/s (~1.0 to 1.5 knots), with exceptions on
a case-by-case basis (USACE 2005). Turbidity barriers should not be used in current velocities
of greater than 1.5 to 2.6 m/s (~3.0 to 5.0 knots). Turbidity barriers may be used in tidal and
non-tidal areas; however, they should not be installed across channel flows, as they are not
designed to stop water movement. Furthermore, turbidity barriers are less effective in project
locations with high winds (especially areas with long fetch) or excessive wave heights (including
ship wakes). The effective depth of the turbidity barrier must be calculated based on the
conditions at each site.

Several other variables determine the effectiveness of turbidity barriers, including the type of
construction activity occurring; the quantity and type of material being retained by the barrier;
the characteristics, construction and condition of the barrier; the configuration of the area
enclosed by the barrier; and the method of deployment and attachment.

There are multiple options available for placement of the barriers. Examples include open-ended
barriers along channel edges, enclosed barriers for dredging, staged barriers for small, enclosed
areas, and box curtains for low-flow areas. Turbidity barrier bottoms shall be sufficiently
anchored with weights or connected to sandy substrate via anchors. Positioning of the turbidity
barrier to capture sediment-laden water is critical to success. Barriers must remain in place and
operational throughout construction.

Turbidity barriers should be inspected after deployment and all necessary repairs should be made
immediately. Removal of the turbidity barriers and the related components is vital once the
project activities are complete. Failure to do so can cause the barrier to come loose from its
anchors and entangle benthic and other marine organisms.

Pipeline Pedestals

Pipeline pedestals, also known as pipeline collars, are support structures that elevate pipelines
over hardbottom communities in order to avoid direct contact. They can be designed in a variety
of ways and constructed using a number of natural or man-made materials.
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Pipeline elevation may be constrained by the pipe specifications, duration of operation, vibration,
current, wave, wind and storm activity during operation. Pedestal design is critical for the
stability of the structure and pipeline. Placement and material choices for the pedestals are
important considerations. Pedestal materials could include calcium carbonate blocks, cement or
other inert materials.

Placement requires a survey of the area proposed for the pipeline and proper design to minimize
impacts from the pedestals. Surface pipeline should be placed high enough above the
hardbottom to avoid contact with the reef corridor over which it passes. Careful design may
allow materials to remain underwater as reef material if properly constructed. Non-natural
materials such as tires utilized for collars will require removal.

Floating Pipeline

Floating pipelines are pipelines supported in the water column or on the water surface over
hardbottom communities. The floating mechanism can be designed in a variety of ways and
constructed using a number of materials. This method is often required when submerged
resources are in the vicinity of the pipeline corridor.

Floating pipelines may be constrained by the pipe specifications, duration of operation, vibration,
current, wave, wind and storm activity during operation. Vessel traffic in the waters in which
floating pipelines are considered may also affect the viability of the use of floating pipelines.
Floating pipelines may be supported by floating pontoons, buoys, or other flotation devices
sturdy enough to handle the pipelines.

Placement requires pre-survey and design to minimize impacts on the hardbottom and reef
communities. The pipeline should be placed high enough above the hardbottom to avoid contact
with the reef corridor over which it passes. Buoys should be placed to mark the location of the
floating pipelines. Sections of the floating pipelines should also be submerged sufficiently below
the water surface such that vessels may cross over the floating pipelines. The areas over which
vessels may pass should be marked with buoys. Mariners should be notified of the scheme to
mark the floating pipeline and the location of safe passage over the floating pipeline.

Floating pipelines should be visually inspected at least weekly, and preferably two or three times
per week, to see that floating mechanisms remain properly attached to the pipeline and to detect
leaks. If sand leaks are noted, pumping must cease and the the pipe must be repaired prior to
resuming production.

Sand Dike

Sand dikes are constructed with earth-moving equipment and run parallel with the existing
beach. Typically, a sand dike is constructed from the existing beach sand and runs several
hundred feet in front of the sand discharge location. The sand dike allows a space where the
discharged slurry will have space to allow settling of heavy and finer particles, allowing the
water discharging into the open waters to be less sediment-laden than without the sand dike.
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The length of a sand dike may be restricted due to the volume of sand available onsite. If the
beach is heavily eroded or in the vicinity of a structure, the amount of sand available and space
in which to construct the dike may limit the length of the dike.

Construction requires sufficient sand to construct a shore-parallel dike that is tall enough to not
be overtopped by incoming waves and maintain structural integrity during the discharging of
sand onto the beach.

The sand dike will need to be built ahead of the project. Extensions to the sand dike will need to
be made depending on the pumping capacity and movement down the length of shoreline sited
for the beach project. If a sand dike begins to erode or fails in a section, earth-moving equipment
can be used to easily repair the dike. Ultimately, the sand dike becomes the seaward edge of
construction and is integrated into the final beach; thus, no removal of a sand dike is necessary.

GPS/GIS Guidance Systems

An integrated Global Positioning Systems (GPS) and Geographic Information Systems (GIS)
system provides real-time and archive data for a variety of dredge-related activities, including
dredge head position and dredge production status. Dredge heads or pipelines associated with
the dredging project can be positioned vertically and horizontally in space and time on the
seafloor. In addition, GPS/GIS guidance systems provide facts for dispute resolution.

A GPS hardware and software system must be installed and maintained on a dredge to perform
GPS guided systems function. Currently, on USACE projects, the USACE is responsible for
maintaining the software portion of the system, while the contractor is required to maintain the
hardware portion. Once these systems are installed they are maintained in an “always on” mode,
continuously recording data. Removal of GPS guided systems is not recommended because of
associated costs.

Currently, these systems are required for operation of hopper dredges and scows. The use of
GPS/GIS guided pipeline dredging is currently under development. For hopper dredges, the
following data can be recorded: horizontal positioning, ship speed, and heading; draft;
displacement; tide level; hopper status (open/closed); hopper volume; draghead depth and
position, and material recovery and minimum pump effort.

For pipeline dredges, GPS guidance systems can record the cutterhead’s horizontal and vertical
position, the slurry velocity and density, tide level, and dredge heading. Already in use on
smaller dredges (e.g. Dredgepack, etc.), testing for implementation of GPS guided systems for
pipeline dredges is currently underway.

GPS guided systems can be used to enhance environmental monitoring by providing real-time
alarms and archival recording of dredge head position and depth outside of prescribed
boundaries and depths.

The USACE has taken the concept of integrated GPS and real-time reporting and incorporated it
into a system known as the Silent Inspector. The following description and detailed information
about the Silent Inspector is taken from the USACE (USACE 2007a).
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“The Silent Inspector (SI) is an automated dredge contract monitoring system comprised
of both hardware and software developed by the Army Corps of Engineers (the Corps).
The Corps developed the Sl as a low cost, repeatable, impartial system for automated
dredge monitoring.

The hopper dredge and scow Sl systems integrate various automated systems to record digital
dredging and disposal activities for both government-owned and contract dredges. Both SI
systems collect and record measurements from shipboard sensors, calculate the dredging
activities, and display this information using standard reports and graphical displays. The SI
systems have three major computer components: the Dredge Specific System (DSS), the Ship
Server and the Shore System. These components and their functions are described as follows:

Dredging contractors use computer-based systems for positioning and control of their dredge.
These systems comprise the SI DSS. The DSS collects various dredge sensor data, and formats
and displays these data to the dredge crew to provide quality control of the dredging project.

The DSS sends data in near real-time to the Ship Server (in a standard format), which another
computer on the dredge loaded with USACE Sl software. The Ship Server then performs tasks
that include automated review of data for quality assurance, data archival, report generation, and
graphical displays of data. The Ship Server system is not used for scow implementations.

The Shore System provides the same functionality as the Ship Server, but has greater data
storage and data reporting capabilities. Data (which may include daily reports) are taken from
dredges either by wireless data link or magnetic media and are archived on the Shore System.

The DSS and all shipboard sensors are the property of the contractor, who is required to maintain
them. The contractor purchases the Ship Server computer hardware for the USACE, and the
USACE installs SI software on the Ship Server computer. The Shore System consists of USACE
supplied hardware and software. The USACE Sl software on the Ship Server is similar for both
hopper and pipeline SI systems. Both hopper and pipeline dredge Sl systems monitor dredge
position and dredge state, and report and manage these data for USACE dredging contracts.
However, each system collects data and computes measurements specific to each dredging type.
Additionally, the hopper dredge SI system computes Tons Dry Solids (TDS).

Silent Inspector Capabilities:
e Monitors and documents where and when different dredging operations take place

24/7 coverage of operations

Reduces paperwork and contractor reporting duties

Creates detailed production reports

Allows for fast responses to public or environmental concerns

Allows for flexible scheduling of human inspectors

Improves government estimates and planning

Improves project management

Standardizes data collection and reporting

Creates a standard base for dispute 