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Short Executive Summary

The Charlotte Harbor National Estuary Program (CHNEP) Oyster Habitat Restoration Plan is the product
of a partnership between the CHNEP and The Nature Conservancy (TNC). The purpose of the Plan is to
provide a technically sound, consensus-based approach for identifying oyster habitat restoration goals,
methods and partnerships for the estuaries within the CHNEP. The Southwest Florida Oyster Working
Group (SWFOWG), a diverse group representing local stakeholders, was convened to assist in the
development of this plan. The plan provides the guidelines for native oyster habitat restoration within the
CHNEP study area using a regional partnership approach. For the purposes of the plan oyster habitat is
defined as substrate upon which a self-sustaining native oyster community develops, providing habitat for
commensal flora and fauna.

A Restoration Suitability Model (RSM) was developed as part of the plan to help guide future restoration
decisions within the CHNEP study area, and progress towards the CHNEP restoration goal. The RSM
uses the best-available GIS data to map the locations of suitable restoration areas on a scale of 0-100%
suitability. The data layers used include: seagrass persistence, aquaculture lease areas, boat channels,
bathymetry and tidal river isohalines. The output from the RSM indicates that there is over 40,000 acres
of highly suitable areas for oyster restoration within the CHNEP study area. Due to the limitation of the
data used to create the RSM model, prior to any restoration, site-specific field evaluations should be
conducted to further evaluate if a site is suitable for oyster restoration, and what type of methods will be
most successful.

Based on the limited amount of data available on historic oysters, estimates show a 90% loss of oyster
habitat in the CHNEP study area. This loss is commonly thought to be a result of dredging, oyster mining
for road beds, sedimentation and coastal development, and to a lesser extent commercial harvest. The
CHNE-P goal is to enhance and restore self-sustaining oyster habitat and related ecosystem services
throughout the estuaries and tidal rivers and creeks in the study area. More research is needed to
determine the number of acres of restoration required, but estimates provide that the CHNEP study area
should have 1,000-6,000 acres of oyster habitat under ideal conditions. To accomplish the long term goal,
the following actions are recommended over the short term:

e Map oyster habitats by type within the CHNEP by 2020.

e Design, implement and monitor the success of pilot oyster restoration projects in a variety of
habitats in 50% of the CHNEP estuary segments by 2020.

e Increase public awareness of the ecosystem value of native oyster habitats by including
community stewardship components in each oyster restoration project.

e Assist partners in seeking state, federal and organizational funding opportunities to support oyster
habitat restoration projects.

The plan also provides guidance on permitting, success criteria, monitoring, funding opportunities and
incorporating community stewardship opportunities into restoration projects. Through the development
and implementation of this plan it was the intention of the CHNEP and TNC to provide a document that
will guide a consistent approach towards oyster habitat restoration within the CHNEP estuaries. In
recognizing that there are many unknowns about oyster habitat restoration in southwest Florida, this plan
is intended to be adaptive, incorporating lessons learned into future updates; the next update is planned to
be completed no later than 2020.

Charlotte Harbor National Estuary Program 1 Oyster Habitat Restoration Plan



Introduction

The purpose of the Charlotte Harbor National Estuary Program (CHNEP) Oyster Habitat Restoration Plan
(Plan) is to provide a technically sound, consensus-based approach for identifying oyster habitat
restoration goals, methods and partnerships for the estuaries within the CHNEP. For the purposes of this
document oyster habitat is defined as substrate upon which a self-sustaining native oyster community
develops, providing habitat for commensal flora and fauna. The plan was developed through a
partnership between the CHNEP and The Nature Conservancy (TNC) to address oyster habitat loss
throughout the region. Technical assistance for developing the Plan was provided by the Southwest
Florida Oyster Working Group (SWFOWG) through a series of meetings and correspondence. The
SWFOWG includes diverse representatives from state and federal agencies, municipalities, non-profits,
academia and civic organizations. A list of SWFOWG members and meeting minutes are provided in
Appendix A.

The national estuary program was established “to protect and restore the water quality and ecological
integrity of estuaries of national significance” (http://water.epa.gov; accessed 8/31/2012). Each national
estuary program has a defined study area that includes both the estuaries and their watersheds, within
which their work is focused. The CHNEP study area is located in southwest Florida (see Figure 1). The
4,700 square mile (12,175 km?) study area includes the Peace and Myakka River watersheds and the
Caloosahatchee River watershed, upstream to the Franklin Locks near Alva. The CHNEP estuaries extend
from Dona and Roberts Bays in Sarasota County, through coastal Charlotte and Lee County to the
southern end of Estero Bay (see Figure 2). The CHNERP is a partnership of citizens, elected officials,
resource managers and commercial and recreational resource users who are working to improve the water
quality and ecological integrity of Charlotte Harbor’s estuaries and watersheds. A cooperative decision-
making process is used to address diverse resource management concerns throughout the study area.

The CHNEP is guided by the Comprehensive Conservation Management Plan (CCMP) (CHNEP 2008)
which identifies the priority problems, quantifiable objectives and priority actions needed to protect and
restore the natural resources throughout the watershed. The four priority problems in the CHNEP area are
water quality degradation (WQ), hydrologic alterations (HA), fish and wildlife habitat loss (FW), and
stewardship gaps (SG). The CHNEP Oyster Habitat Restoration Plan addresses all four priority problems
and implements the following CCMP Objectives and Actions:

e FW-1: Meet the objectives for the target extent, location and quality of the following habitats:
submerged aquatic vegetation, submerged and intertidal un-vegetated habitats, mangroves,
saltwater marsh, freshwater wetlands, oyster bars, native upland communities and water column.

e FW-F: Restore and protect a balance of native plant and animal communities.

e  WQ-E: Implement projects to restore or protect water quality to offset anthropogenic impacts.

e HA-1: Identify, establish and maintain a more natural seasonal variation in freshwater flows for
rivers and tributaries.

e FW-P, WQ-M and HA-P: Support public involvement programs addressing habitat and wildlife,
water quality, hydrology, water resource, water conservation and water use issues.

Charlotte Harbor National Estuary Program 2 Oyster Habitat Restoration Plan
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e SG-B: Provide people with opportunities to be involved in research, monitoring and restoration.

e SG-D: Produce watershed and estuary communication tools.

e SG-R: Track and present monitoring data according to CHNEP adopted targets in Environmental
Indicators and present information in a readily understood form.

The objectives of this document are to:

e Implement relevant elements of the CHNEP CCMP.

¢ Share information, develop consistency among restoration projects and form partnerships
to implement restoration projects.

¢ Provide guidance on permitting requirements and other management considerations for
oyster habitat restoration.

o Identify priority oyster habitat restoration sites for each of the CHNEP estuaries using a
science-based approach and the best available data.

o Identify a set of appropriate oyster habitat restoration techniques using a science-based
approach.

e Define success criteria for oyster habitat restoration projects.

e Develop a science-based restoration and monitoring plan for oyster habitat restoration
projects which includes options for evaluating the success of individual restoration
projects as well as minimum standard monitoring requirements for all restoration projects
designed to contribute to achieving the CHNEP Oyster Habitat Restoration goals.

¢ Develop a science-based long-term monitoring plan for oyster habitat within the CHNEP
study area.

¢ Identify potential partnerships and funding sources for oyster habitat restoration and
monitoring projects.

o Identify opportunities for public outreach and public involvement in oyster habitat
restoration.

Oyster Restoration Background

Oyster Population and Habitat Loss

World-wide oyster populations have been lost at a staggering rate, with a total estimated loss of 85%
globally over the last two centuries (Beck et al. 2011). This rate of loss makes oysters the most imperiled
marine habitat in the world (Brumbaugh et al. 2010). In the United States, since the late 1800s, 60% of
oyster reefs have been lost in spatial extent and greater than 85% in total biomass. This indicates that even
where oysters remain they are likely to be functionally degraded (zu Ermgassen 2012).

“Along with that of the American bison, the decline of the oyster population is one
of the most striking cases of the depopulation of a once-flourishing species following
in the wake of man’s activities.” (Gross and Smyth 1946)

Charlotte Harbor National Estuary Program 5 Oyster Habitat Restoration Plan



The intense mechanical harvest of wild oysters is the most wide-spread cause of oyster degradation (Beck
et al. 2011). Mechanical harvesting results in loss of vertical relief of oyster reefs. Other stressors include
alteration of shorelines (e.g., erosion and loss of mangroves), coastal watershed development,
sedimentation, disease, changes in freshwater flow, anoxia, introduced species (e.g., green mussels),
excess nutrients and pollutants, and intensive boating activity (Beck et al. 2009, 2011; Grizzle et al.
2002). The initial degradation and loss of vertical relief, typically from oyster fishing pressure, is thought
to have made oysters more susceptible to these other stressors, now making recovery more challenging
(Jackson et al. 2001).

The Gulf of Mexico is one of the few remaining regions in North America that is still providing wild
caught native oysters to the oyster fisheries market (Beck et al. 2011). In fact by the early 1900s the native
Eastern oyster (Crassostrea virginica) populations along the Atlantic coast had already declined greatly,
and since then the Gulf States have been the only region with a stable oyster fishery production (GSMFC
2012, Kennedy 1996). Beck and others (2011) classified the majority of the Gulf as being in fair condition
(50-89% loss); consistent with the results of Seavey and others (2011), who just recently estimated a 66%
net loss of oysters in the Big Bend area of Florida.

Opyster harvest in northwestern Florida has remained relatively stable, and currently makes up 10% of the
total harvest of oysters from the Atlantic and Gulf States. Harvest from the Gulf States contributes 80-
90% of wild oysters harvested within the United States (GSMFC 2012). The stability of the oyster fishery
in Florida is tied to a persistent oyster 'shell-planting' program which began in 1913 under the direction of
Florida Department of Agriculture Shellfish Division (Zajicek and Wilhelm 2008, GSMFC 1991), as well
as the ban of mechanical devices and trawls for harvesting oysters (put in place in 1988), and other
fisheries management regulations (e.g., size and bag limits) (GSMFC 2012). Commercial oyster harvest
was productive in southwest Florida until the mid-1980s (Geselbracht 2010). In the 1960s, with the
decline of the oyster fishery along the Atlantic coast, there was an increased interest in commercial oyster
harvest in Charlotte County and an oyster shucking plant was opened in Placida. Shell and oyster seed
planting was practiced to help maintain productivity (Woodburn 1965). Prior to European settlement in
the Charlotte Harbor area, the Native American population had long been sustainably utilizing the oyster
reefs as a food source as evidenced by the remaining shell mounds throughout the area.

Although oyster harvest post-European settlement may have contributed in part to the loss of oyster
habitat in the CHNEP study area, commercial harvest in the area was not long lasting, by the early 1970s
large portions of the area were closed to harvest due to pollution (Taylor 1974). Adverse effects from a
combination of dredging, oyster mining for road beds, sedimentation and coastal development are thought
to have caused the decline of oyster populations in the area. Taylor (1974) noted that over 11,000 acres of
the Charlotte Harbor estuaries had been effected by the development (and associated dredging) of Port
Charlotte, Punta Gorda, Cape Coral, Fort Myers and Sanibel by the early 1970s. A few specific accounts
of oyster habitat destruction include the use of dynamite to remove an extensive oyster reef in the mouth
of the Caloosahatchee River in order to allow for boat traffic, oyster mining to build road beds in Fort
Myers, and dredging of the intercoastal waterway through Lemon Bay that removed a subtidal oyster reef
(Jim Beever, pers comm; Woodburn 1965). As a whole, oyster populations in southern and eastern

Charlotte Harbor National Estuary Program 6 Oyster Habitat Restoration Plan



Florida are not in as good of condition as the rest of the Gulf, with an estimated 90-99% loss of historical
oyster reefs (Beck et al. 2009); this higher percentage of loss may be a result of more intense coastal
development.

“In 1876 | came to the west coast of Florida from one of the largest oyster-growing
sections in the world, Chesapeake Bay. | landed at Cedar Keys and at once became
interested in the oyster-beds of Florida...l continued southward to the Alafia River,
Big and Little Manatee, Sarasota, Boca Grande oyster-bars and 100 miles farther
south, and on every hand | found the same condition — oysters, oysters everywhere.
How little did I then think that in less than twenty-five years every one of these bars
would be partially or totally depleted.” (Smeltz 1898)

The degradation and loss of native oysters in Florida and the need for restoration has been recognized for
over 100 years (Smeltz 1898). However, it has only been over the past couple of decades that the critical
role that oysters play in the larger ecosystem has been recognized along with the full array of benefits that
could be realized through restoration (Coen et al. 2007a, Grabowski and Peterson 2007, Coen and
Luckenbach 2000). Brumbaugh and others (2010) recommend that a paradigm shift in coastal ecosystem
management is needed in order to restore and manage these habitats for the benefit of humans and
ecological communities. In addition to its benefit to oyster fishery enhancement, oyster restoration should

also be valued for the array of ecosystem services offered by healthy oyster communities (Brumbaugh et
al. 2010, Beck et al. 2009).

“Actions recommended to reverse this decline and enhance oyster reef condition
include improving protection; restoring ecosystems and ecosystem services; fishing
sustainably; stopping the spread of non-natives; and capitalizing on joint interests
in conservation, management, and business to improve estuaries that support
oysters.” (Beck et al. 2011)

In the words of Brumbaugh and others (2010) “more deliberate action is needed for us to realize not just a
no net loss of these particular habitats, but a dramatic net gain.” These actions should include improved
protection, restoration of oyster habitat ecosystems, sustainably managed oyster fisheries, management of
non-native competing species, and partnerships between conservation, management and business entities
to meet regional goals (Beck et al. 2011). This plan provides the guidelines for native oyster habitat
restoration within the CHNEP study area using a regional partnership approach. In recognizing that there
are many unknowns about oyster habitat restoration in southwest Florida, this plan is intended to be
adaptive, incorporating lessons learned into future updates; the next update is planned to be completed no
later than 2020.

Oyster Habitat Ecosystem Services

The ecosystem services that oysters provide are vast and complex (ASMFC 2007, Coen and Luckenbach
2000); the restoration of these services is an essential component of restoring oyster habitat in the CHNEP
study area. As ecosystem engineers, oysters play a significant role in shaping the environment in which
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they live by forming a hard structure upon which an intricate biological community is built (Brumbaugh
et al. 2006, Lenihan 1999, Jones et al. 1994). Similar to coral reefs, oyster reefs are ‘biogenic’ (formed by
the accumulation of colonial animals) and provide structure and surface area for numerous other
temporary and permanent species. One square meter of oyster reef can provide up to 50 square meters of
hard surface (Brumbaugh et al. 2006, Harris et al. 1983, Bahr 1974). Providing complex habitat structure
is the most fundamental of ecosystem services that oysters provide. The structure provides a place for
algae and non-mobile invertebrates (e.g., sponges, hydroids, bryozoans) to attach, as well as a place for
mobile invertebrates and fishes to be protected from predators (ASMFC 2007, Kennedy 1996). Larger
fish species and many sportfish (e.g., red drum, sea trout, flounder) are also known to use oyster reefs
(Scyphers et al. 2011, ASMFC 2007, Coen et al. 1999). Although the relationships between sportfish and
oyster reefs are not as well studied as in other estuarine habitats such as seagrass beds, oyster reefs are
considered essential fish habitat (ASMFC 2007, Coen et al. 1999).

“Ecosystem engineers are organisms that directly or indirectly modulate the
availability of resources to other species, by causing physical state changes in biotic
or abiotic materials. In so doing they modify, maintain and create habitats.” (Jones
et al. 1994)

The numerous ecosystem services provided by oysters can be summarized into three general categories:
habitat provision, water quality improvement and shoreline stabilization (Beck et al. 2009, Coen et al.
2007b, Grabowski and Peterson 2007, Brumbaugh et al. 2006). Oyster reefs provide habitat to a diverse
array of flora and fauna, in fact over 150 taxa were identified in association with oyster habitat in a recent
Tampa Bay study (Drexler et al. 2010). The role of oyster habitat to the estuarine food chain is highly
significant (ASMFC 2007, Wells 1961). Through their feeding process oysters filter large quantities of
water which transfers energy and material from the water column to the benthic community, subsequently
reducing turbidity and water column nutrients (ASMFC 2007, Coen et al. 2007, Grabowski and Peterson
2007, Bahr and Lanier 1981). Through bio-deposition, nutrients are made available to the flora and fauna
which comprise the complex oyster reef food web. As a result of these processes oyster restoration has the
potential to reduce eutrophication (especially nutrient loads) and reduce the likeliness of harmful algal
blooms and hypoxia (Jackson et al. 2001).

Additionally, oyster reefs stabilize sediments, shorelines and adjacent habitats by buffering wave energy,
further aiding water quality (Scyphers et al. 2011, ASMFC 2007, Grabowski and Peterson 2007, Piazza et
al. 2005, Bahr and Lanier 1981). Sediment stabilization and bio-deposition can result in an increase in
sediment elevation (Bahr and Lanier 1981). Along with the potential for oyster reefs to sequester carbon
and buffer wetlands and developed properties (Nicholas Institute 2011), sediment stabilization is an
important factor when considering future sea level rise and climate change. For this reason Needelman
and others (2012) identify oyster reef as a good conservation target because of their ability to help
mitigate the impacts of sea level rise through shoreline and sediment stabilization. Oyster reef creation has
specifically been identified as a means of reducing shoreline erosion and loss of saltmarsh habitat due to
sea level rise in Charlotte Harbor (Geselbracht et al. forthcoming).
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This short overview of the ecosystem services that are provided by oysters is not intended to be
comprehensive. For more in depth information, practitioners should consult one or more of the following
resources: Brumbaugh and Toropova 2008, Brumbaugh et al. 2006, Coen et al. 2007a, Grabowski and
Peterson 2007. Table 1 provides a summary of oyster ecosystem services and some additional references.

Table 1: Oyster Ecosystem Services

Ecosystem Services Ecosystem Services
. Select References
Category Sub-categories
Habitat Provision Essential Fish Habitat, | Scyphers et al. 2011, Hadley et al. 2010, Geraldi et al.
Foodweb, 2009, ASMFC 2007, Breitburg and Fulford 2006,
Biodiversity, Fisheries | Rodney and Paynter 2006, Grabowski et al. 2005,
Enhancement, Plunket and La Peyre 2005, Tolley and Volety 2005,
Attachment Habitat, O’Beirn et al. 2004, Glancy et al. 2003, Guiterrez et al.
Foraging Habitat 2003, Peterson et al. 2003, Harding and Mann 2001,
Meyer and Townsend 2000, Coen et al. 1999,
Zimmerman et al. 1989, Wells 1961
Water Quality Water Filtration, Higgins et al. 2011, Piehler and Smyth 2011, Fulford et
Nutrient Bio- al. 2010, Grizzle et al. 2008, Grizzle et al. 2006,
assimilation, Turbidity | Newell et al. 2005, Piazza et al. 2005, Nelson et al.
Reduction 2004, Cressman et al. 2003, Pietros and Rice 2003,
Gerritsen et al. 1994
Shoreline Stabilization Living Shorelines, Geselbracht et al. 2012, Scyphers et al. 2011, Newell et
Decrease Erosion, al. 2005, Piazza et al. 2005, Nelson et al. 2004, Newell
Substrate Stabilization, | and Koch 2004, Pietros and Rice 2003, Meyer et al.
Sedimentation, Benefit | 1997
Adjacent Seagrass
Beds
Other Carbon Sequestration, | Geselbracht et al. 2012, Grabowski and Peterson 2007
Cultural Significance,
Species Migration
Route for Sea Level
Rise

Oyster Life History
In order to design an effective restoration plan it is important to understand the general life history of the
Eastern oyster, also referred to as the American oyster. An in depth review of this species’ life history was
written by Galtsoff (1964), followed by a more recent review by Kennedy and others (1996). Volety and
Tolley (2004) and the Gulf States Marine Fisheries Commission (2012) also provide more updated
reviews, with a focus on Eastern oyster life history in the Gulf of Mexico. These references should be
consulted for more detailed information. Below is an overview of Eastern oyster life history as it pertains
to restoration:
e [Eastern oysters are oviparous, meaning that they spawn unfertilized eggs.
e [Eastern oysters are ‘protandric’ (most are males earlier in life then change to females). The
proportion of females is higher in the larger, older subset of the population.
e Opysters in southwest Florida are most reproductively-active from March-November, but can
reproduce throughout the year.
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e Maximum spawning in southwest Florida occurs when water temperature exceeds 26-28°C,
peaking in May-October.

e Temperature, depth, salinity, sediment, availability of food, and pollution can affect gonad
development.

e Synchronized spawning is typically triggered by one male spawning which initiates spawning
throughout the immediate population.

e Once an egg is fertilized, a free-swimming larva develops within 24-48 hours.

e Larvae remain in the water column for 2-3 weeks where they may vertically migrate to adjust
movement with tidal flows in order to stay in optimal salinity waters.

e After 2-3 weeks the larva develops a foot; when the foot contacts a hard substrate the larva stops
swimming, using the foot to move across the surface to find an attachment site; they can resume
swimming at this point or settle permanently.

e Once the larva attaches or ‘sets’, the larval stage ends and they are referred to as ‘spat’; spat are
typically 248-400 um in diameter.

e Spat settle more commonly on old shells and where other spat are located, most likely due to a
waterborne attractant.

e Spat are known to settle preferentially on the underside of old oyster shells, presumably to avoid
light and siltation.

e Individual oysters typically live 3-5 years in the CHNEP study area (SWFOWG, pers. comm.),
though oysters have been documented to live up to 20 years.

e Opyster reefs can continue to grow for 100s-1000s of years.

Oyster Distribution

Eastern oysters are found along the estuaries of the Atlantic coast from Nova Scotia to Florida, throughout
the Gulf of Mexico, and as far south as Brazil (Kennedy 1996). In addition to hard substrates to settle
upon, one of the major contributing factors to oyster distribution is salinity. In southwest Florida, optimal
oyster salinities are 14-28 psu, although they can tolerate a wider salinity range (GSMFC 2012, Volety
and Tolley 2003). In the more northern regions of their distribution, oysters are found only subtidally due
to freezing conditions in the winter. In southern states along the Atlantic coast oysters are primarily
intertidal and are limited subtidally by predation, dissolved oxygen, sediment type and substrate
availability (Wells 1961; Coen, pers. comm.). In the Gulf of Mexico there are both subtidal and intertidal
oyster reefs (Kennedy 1996). Higher growth rates in the warmer Gulf waters (Kennedy 1996) may allow
for oysters to survive subtidally despite higher predation rates. Due to the limited information about
oyster distribution prior to the mid-1900s in the Charlotte Harbor area, it is unknown how extensive
subtidal and intertidal oyster reefs were historically. However, the presence of subtidal oyster reefs was
documented in Lemon Bay and Charlotte Harbor in the 1960s and recently in the Caloosahatchee River
(Woodburn 1965; Volety and Rasnake, pers. comm.).

In addition to oyster reefs, oysters also settle on mangrove prop roots and seawalls in abundance, and any
other hard substrate. These other types of oyster communities remain understudied. However, Drexler and
others (2010) examined various oyster community types (i.e., natural reef, seawall, mangrove and restored
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sites) and found that they had similar biological parameters and faunal diversity. The study also provided
a method for estimating total oyster abundance on seawalls and mangroves and found that in Tampa Bay
these areas provided a greater overall abundance of oysters than do reefs. Mangrove habitats, and seawalls
to a lesser extent, should be considered in future studies and mapping efforts for their ecosystem value.

Many factors can affect the spatial distribution, survival and success of oysters, including:

Substrate: Hard substrate provides protection from predators and allows for development of juvenile
oysters (Krantz and Chamberlain 1978). Shifting sands and extremely soft mud are not generally suitable
for oyster habitat (Galtsoff 1964). However, some restoration methodologies have been developed that are
suitable for softer substrates (e.g., Manley et al. 2010), as discussed in the Oyster Restoration Strategies
section of this plan.

Water flow: The flow of water should be great enough to provide oxygen and food, and to carry away
waste products from the oysters and reef residents. However, strong currents and high flows are not
beneficial to oysters because they can carry away larvae. (Galtsoff 1964, GSMFC 2012) Lenihan (1999)
demonstrated that on experimental reefs water flow was the predominant influencing factor on oyster
growth and mortality.

Salinity: Oysters are found in mesohaline (5-18 psu) and polyhaline (18-30 psu) estuarine waters
(Galtsoff 1964). The optimal salinities for oysters in southwest Florida are 14-28 psu, although they can
be found in salinities ranging from 5-40 psu (GSMFC 2012, Volety and Tolley 2003). Adult oysters can
survive in salinities as low as 2 psu for up to a month (Volety and Tolley 2003). In higher salinities
oysters are limited more by predation than by physiology. Most oyster predators are found in higher
salinities, with the exception of blue crabs (Wells 1961) and non-aquatic organisms (e.g., oyster catchers).

Food Availability: Oysters rely on phytoplankton in the water column for food. Because they are sessile
organisms there must be enough water flow and phytoplankton to continually renew the food supply.
(GSMFC 2012) The CHNEP estuaries are naturally rich in phytoplankton, so food availability is not
typically a limitation as long as there is adequate water flow. Food abundance will increase with algal
blooms resulting from nutrient enrichment. However excessive algal blooms can lead to anoxic/hypoxic
conditions and in some cases the production of harmful toxins. (GSMFC 2012)

Dissolved Oxygen: Oysters are not generally affected by low dissolved oxygen unless it drops below 3
mg/L for an extended time. Extended periods of hypoxia or anoxia can cause mass mortality (Lenihan and
Peterson 1998). Although dissolved oxygen is not a limiting factor in the intertidal zone in southwest
Florida, it is one of the primary factors limiting how deep oysters are found in certain areas.

Disease and parasites: Perkinsus marinus is a protozoan parasite that causes the disease ‘Dermo’ in
oysters. The disease intensity generally increases with increasing temperature. Susceptibility to the
disease and its progression are also correlated with temperature and salinity (Volety et al. 2000, Chu and
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Volety 1997, Chu et al. 1993). Lower salinity levels associated with freshwater pulses have been shown to
reduce disease intensity and help maintain the disease at non-lethal levels (La Peyre et al. 2003). Fast
oyster growth rates and high recruitment in Gulf of Mexico oyster populations helps the oysters
outcompete P. marinus (Soniat 1996). Volety and others (2000) also showed a lower prevalence and
intensity of disease in oysters at shallower depths (<45 cm below MLW vs. >90 cm). Boring sponges and
other fouling organisms can also be considered parasitic and can be harmful to oysters (Galtsoff 1964) by
reducing reproductive output and damaging the settlement substrate (GSMFC 2012).

Contaminants: Runoff contains multiple types of contaminants (e.g., PCBs, heavy metals and pesticides)
that could be deleterious to oysters, dependent on the concentrations. Although studies to date show that
at environmentally relevant concentrations (in the lab) or current concentrations (in the field)
contaminants are not greatly affecting oysters (Rasnake 2011, Volety 2008, Bolton-Warberg et al. 2007);
oyster health may be affected where multiple stressors are present, including contaminants (Rasnake
2011). For example Volety and others (2003) hypothesize that higher parasite (Perkinsus marinus)
infection and elevated mortality rates at the Cattle Dock Point oyster reef in the Caloosahatchee River
may be related to stress from polluted runoff. Additionally, Volety (2008) showed correlations between
some oyster health metrics and heavy metal concentrations but salinity fluctuation influenced conditions
to a much greater extent.

Predators: Oyster predators are diverse and include flatworms, echinoderms, mollusks, crustaceans,
fishes, birds and mammals (Galtsoff 1964). Oyster drills (e.g., Stramonita haemastoma, Thais
haemastoma, Urosalpinx cinerea, Eupleura caudate) are among the most harmful to oysters, along with
seastars, flatworms and crabs (Galtsoff 1964). Fodrie and others (2008) noted an interesting interactive
effect between stone crabs and oyster drills; where present the stone crabs facilitated more successful
predation of the oysters by oyster drills. Woodburn (1965) also noted an abundance of the crown conch,
another predatory gastropod, in certain locations on Charlotte County oyster reefs.

Sedimentation: Galtsoff (1964) noted that even a thin layer of sediment (1-2 mm) will make surfaces
unsuitable for larval settlement and that sedimentation can adversely affect oyster reproduction. In certain
areas low profile reefs and the crests of high profile reefs have been less successful because of
sedimentation burial (Lenihan 1999). High sedimentation rates at the Cattle Dock reef in the
Caloosahatchee River are thought to contribute to poor oyster success rates (Volety and Encomio 2006).
In some cases sedimentation is linked to boating activities, which have also been shown to have
detrimental effects on oysters (e.g., Wall et al. 2005, Grizzle et al. 2002). In the shallow waters of the
Mosquito Lagoon on the central east coast of Florida intense storms do not appear to negatively affect
oyster reefs whereas repetitive boat wakes cause damage to the reef structures (e.g., Walters et al. 2007).
In 2011 Lee County had the third highest number of boat registrations in the state; cumulatively there are

over 80,000 boats registered in Lee, Charlotte and Sarasota Counties (www.flhsmv.gov; accessed
September 27, 2012).
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Harvesting: Intensive harvesting without replenishment of substrate is one of the primary causes of
oyster loss world-wide (Beck et al. 2011), which has been exacerbated by other stressors (Jackson et al.
2001). Lenihan and Peterson (1998) noted that harvesting from subtidal reefs resulted in decreased reef
height. Decreased reef height results in higher oyster mortality from hypoxia and anoxia, and adversely
affects the invertebrates and fish utilizing the reefs. Proper management of oyster harvest based on
accurate estimates of natural mortality, recruitment and harvest mortality, coupled with a substrate
replenishment program can allow for sustainable harvest (Jordan and Coakley 2004, Berrigan 1990).
There is not currently any commercial harvest in the CHNEP study area.

Ocean Acidification: Ocean acidification resulting from rising atmospheric carbon dioxide
concentrations is a growing concern for future oyster populations (Doney et al. 2009). Acidification
results in a lower calcium carbonate saturation state which negatively affects shell-forming organisms,
including oysters (Doney et al. 2009). Ocean acidification is already causing deleterious effects in oyster
hatcheries on the U.S. West Coast (http://www.nsf.gov/news/news_summ.jsp?cntn_id=123822; accessed
August 20, 2012).

Local Context

Historical records of oyster reef locations, sizes and quality are limited in most areas, including the
CHNEP study area. A coring study in Estero Bay provides that oyster reefs have been a dominant feature
in the area since 470 ybp (Savarese et al. 2004). As noted above in the late 1800s the oyster reefs in the
area were reportedly quite extensive, but already degraded (Smeltz 1898). The earliest aerial photos to be
used for mapping oyster reefs throughout the CHNEP estuaries were from the 1950s (Photo Science
2007). The mapping effort estimated that there were 2,697 acres (10.9 km?) (see Table 6) of oyster reefs
in the region during that time period. However because of the lack of ground-truthing, the accuracy of the
maps is unknown. A more recent assessment of aerial photos from 1999 shows 247 acres (1 km?) of
oysters in the same region (Avineon 2004); representing a 90% loss, consistent with the findings of Beck
and others (2009). Harris and others (1983) estimated a 39% decrease in oyster habitat from 1945 to 1982
in the CHNEDP estuaries, but they caution about the limitations of using aerial photography interpretation
to identify the precise historical extent. For example, re-examination of an area mapped as oysters from
1950s aerials on the Gulf of Mexico coast of Fort Myers Beach revealed that this was a sand-spit and not
an oyster reef (Laakkonen, pers. comm.); this area was removed from the total acreage referenced above.

Mapping oysters via aerial photography also limits the depth to which features can accurately be mapped,
especially if photos are not taken during ideal tidal, water quality and weather conditions. In addition,
mapping oysters only using aerial imagery omits oysters located underneath mangroves and reefs or
clumps that are too small for aerial photo interpretation. Both historical and recent estimates of oyster
habitat should be viewed cautiously due to the limitations and variability introduced from different
mapping methodologies (Power et al. 2010). Despite lack of accurate estimates of historic and current
acres of oysters, the limited mapping and anecdotal information clearly show that thousands of acres of
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oysters have been lost. Of the remaining oysters, little is known about the general condition or extent of
the populations.

Additional research is needed into historical records, along with coring and other survey techniques to
further delineate historic oyster distribution. Although photointerpretation may be one tool to use for
future mapping efforts, ground-truthing is a necessity for understanding the accuracy of the maps. Other
tools should also be examined (e.g., hyperspectral and multispectral remote sensing, LiDAR, sidescan
sonar, low altitude aerial photos) for use in high-accuracy mapping for the CHNEP study area.

Although the majority of existing oyster reefs in the CHNEP study area are intertidal, subtidal oyster reefs
are known to exist at least to a depth of six feet (1.8 m) in the Caloosahatchee River (Volety and Rasnake,
pers. comm.). To date, oyster restoration projects in the CHNEP study area have focused on shallow (<4
feet) and intertidal waters less than four feet (1.2 m) deep (Volety, pers. comm.; Milbrandt et al. 2012). A
recent 25 acre (0.1 km?) oyster restoration project implemented in the St. Lucie Estuary by Martin County
focused predominantly on waters deeper than three feet (0.9 m) (Fitzpatrick, pers. comm.); monitoring of
the success of this project will provide insight into the potential for subtidal restoration in south Florida. A
comparison of project success at different depths is needed within the CHNEP study area to better
understand the ecological benefits of restoration at varying depths.

This Oyster Habitat Restoration Plan builds on research and restoration efforts that have been
accomplished in southwest Florida. As new oyster restoration projects are implemented, they will draw on
previous experience and local knowledge and in turn will continue to demonstrate both what is successful
and what is not. A list of local on-going oyster monitoring efforts, restoration projects and
workshops/working groups that contributed to the formation of this plan is provided below. Project
contact names are provided for reference in designing and implementing future oyster restoration projects;
contact information is provided in Appendix B.

Current Oyster Monitoring and Mapping Efforts
On-going oyster mapping and monitoring efforts in southwest Florida include:

e FGCU Oyster Monitoring Network for the Caloosahatchee Estuary: Conducts oyster monitoring in
support of CERP in the Caloosahatchee Estuary and Estero Bay from (1999-present) under a
SFWMD Recover contract. Contact Aswani Volety at FGCU.

e FWC State Oyster Monitoring: Conducts oyster monitoring in support of CERP in the St. Lucie
estuary using similar protocols as FGCU uses in the Caloosahatchee estuary. (2005-present)
Website: http://myfwc.com/research/saltwater/mollusc/ Contact Steve Geiger at FWC.

e Sarasota County Oyster Mapping: Mapping of oysters will be completed in 2012/2013 using a
field-based methodology. Contact Kathy Meaux at Sarasota County.

e Sarasota County Oyster Monitoring: Monitoring of oysters as an environmental indicator in Dona
and Roberts Bays has been ongoing since 2003. Contact Mike Jones at Sarasota County.

¢ An ongoing project, “The Deepwater Horizon oil spill: Assessing impacts on a critical habitat,
oyster reefs and associated species in Florida Gulf estuaries” funded by a grant from BP/The Gulf
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of Mexico Research Initiative through the Florida Institute of Oceanography, includes oyster
monitoring and on-the-ground mapping within the Charlotte Harbor estuaries. (2010-2012)
Contact Loren Coen or Ed Proffitt at Florida Atlantic University.

FGCU collected cores throughout Estero Bay to study reef locations in relation to sedimentation
and sea level rise in Estero Bay; the SFWMD-funded study was conducted from 1999-2004. The
final report “Environmental and Hydrologic History of Estero Bay: Implications for Watershed
Management and Restoration” provides a detailed analysis. Contact Michael Savarese at FGCU.

Current Oyster Restoration Activities
On-going oyster restoration projects in southwest Florida include:

FGCU Oyster Reef Restorations: Restored 18 reefs in the Caloosahatchee Estuary and Estero Bay
using a community-based bagged shell approach. (2003-present) Website:
http://www.fgcu.edu/CAS/OysterResearch/. Contact Aswani Volety at FGCU.

Clam Bayou Oyster Reef and Mangrove Restoration, Sanibel Captiva Conservation Foundation
(SCCF): Implemented a research-based oyster restoration project in Clam Bayou on Sanibel Island
using oyster bags. (2009-2011) Website: www.sccf.org. Contact Eric Milbrandt at SCCF.

Sarasota Bay Estuary Program Oyster Reef Restoration: Successfully created five small reefs at
two locations within Sarasota Bay using a combination of bagged shell along the perimeter and
loose shell within each reef. (2010-2012) Website: www.sarasotabay.org. Contact Jay Leverone at
Sarasota Bay Estuary Program (SBEP).

Naples Bay Oyster Restoration, City of Naples: Used a community-based approach to restore reefs
using bagged shell and facilitated an oyster-gardening program. (2005-2012) Contact Katie
Laakkonen at the City of Naples.

Tampa Bay Watch Oyster Reef Restoration: Constructed numerous oyster reefs in the Tampa Bay
area through a community-based program using oyster bags and oyster domes. (2002-2012)
Website: www.tampabaywatch.org. Contact Serra Herndon or Eric Plage at Tampa Bay Watch.

Shellfish Restoration Workshops and Working Groups
Past workshops and on-going working groups related to shellfish restoration in southwest Florida include:

FWC TNC Florida Oyster Restoration Workshop in March 2007 in St Petersburg FL. Contact
Laura Geselbracht at TNC.

CHNEP Shellfish Restoration Needs Workshop in February 2011 on Sanibel Island. Contact Judy
Ott at CHNEP.

TNC Collaborating to Advance Oyster Restoration in Southwest Florida in February 2011 on
Sanibel Island. Contact Anne Birch at TNC.

IFAS “Creating Oyster Reef Habitat to Enhance Water Quality, Biodiversity, and Shoreline
Protection” Workshop in June 2012 in Fort Pierce, FL. Contact LeRoy Cresswell at IFAS.
Southwest Florida Oyster Working Group. Contact Judy Ott at CHNEP.

Southwest Florida Regional Bay Scallop Working Group. Contact Betty Staugler at Charlotte
County Sea Grant or Steve Geiger at FWC.
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Management Considerations
Within the CHNEP estuaries there are various management considerations which should be reflected in
the design and implementation of oyster habitat restoration projects.

Florida Aquatic Preserves: The majority of the CHNEP estuarine waters fall within one of six Florida
Aquatic Preserves, these are: Lemon Bay, Cape Haze, Gasparilla Sound - Charlotte Harbor, Pine Island
Sound, Matlacha Pass, Estero Bay (see Figure 3). This designation by the State of Florida provides
additional protection and management by the FDEP with the intention of preserving these areas in their
natural or existing conditions. Projects within an aquatic preserve will be evaluated based upon 18-20
Florida Administrative Code (FAC), as described further in the “State Permitting Process” section.

Florida Shellfish Harvesting Areas: The State of Florida, FDACS, designates Shellfish Harvesting
Areas (SHASs) in accordance with the Interstate Shellfish Sanitation Conference (ISSC). The designations
are reviewed and revised every five years to ensure that harvest areas are sanitary and thus provide a safe
source for oyster harvest. There are four SHAs within the CHNEP study area, these are: Lemon Bay,
Myakka River, Gasparilla Sound and Pine Island Sound (including Matlacha Pass) (see Figure 4). Within
each of these SHAs the waters are further designated as approved, conditionally approved, restricted,
conditionally restricted, or prohibited. Waters that are unclassified are considered unapproved for
harvesting. Dependent on the goals of an individual restoration project, practitioners may prefer to locate
their projects within an SHA (e.g., to provide an oyster fishery resource) or within an unapproved area
(e.g., to provide a sanctuary) (Powers et al. 2009, Breitburg et al. 2000, Coen and Luckenbach 2000). For
more information visit: www.floridaaquaculture.com.

Aquaculture Lease Areas: Within the SHAs FDACS manages shellfish aquaculture lease areas. There
are currently two high density aquaculture lease areas within the CHNEP study area; one in Gasparilla
Sound and one in Pine Island Sound (see Figure 4). Restoration of oysters in the vicinity of these lease
areas should be designed so as not to impede navigation to and from the lease areas, or to significantly
reduce the food availability (i.e., phytoplankton) to the farmed areas.

Endangered Smalltooth Sawfish and West Indian Manatee Critical Habitat: The National Marine
Fisheries Service (NMFS) designated smalltooth sawfish critical habitat in September 2009 (50 CFR Part
226). The designation includes the Charlotte Harbor Estuary Unit, which covers the majority of the
CHNERP study area (see Figure 5). As defined in the designation the essential features within the estuary
unit are “red mangroves and shallow euryhaline habitats characterized by water depths between the Mean
High Water line and 3 ft (0.9 m) measured at Mean Lower Low Water (MLLW).” Practitioners designing
and implementing projects within the designated critical habitat should consider potential effects to
sawfish and sawfish critical habitat. The following references may provide some direction: Poulakis et al.
2011, Poulakis et al. 2010, Smalltooth Sawfish Recovery Plan (NMFS 2009). The Recovery Plan will be
updated in 2013. The critical habitat for the West Indian manatee also includes the majority of the
estuaries within the CHNEP study area. The only areas not included are Dona and Roberts Bays, Lemon
Bay, and the northern portion of Gasparilla Sound (50 CFR parts 1-199; revised October 1, 2000).
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Water Management: Lastly, water management can greatly affect oyster restoration success. The
CHNERP estuaries are managed by two Water Management Districts (WMD): Southwest Florida
(SWFWMD) and South Florida (SFWMD) (see Figure 3). The Peace and Myakka Rivers are managed by
the SWFWMD in accordance with the Minimum Flows and Levels (MFLs) established for the two rivers
(SWFWMD 2011, 2010). The Caloosahatchee River is managed by the SFWMD and the US Army Corp
of Engineers (USACE). The continued implementation of the Comprehensive Everglades Restoration
Plan (CERP) and implementation of an MFL for the Caloosahatchee River has the potential to improve
flows in the Caloosahatchee Estuary, as does the establishment of an MFL for Estero Bay. The effects of
water management on the smaller tributaries throughout the CHNEP study area should also be considered
when designing oyster habitat restoration projects.

Regulatory Permitting Considerations

Restoration of oyster habitat that involves substrate enhancement requires authorization by federal and
state agencies prior to commencement. Federal permits for oyster habitat restoration projects are issued by
the USACE. State permits are issued by either the Florida Department of Environmental Protection
(FDEP) or one of the WMDs, either the SWFWMD or the SFWMD, in the CHNEP study area. A single
joint application can be filed with the FDEP for the state and federal authorizations that are required.
Instructions and additional information can be found at:
http://www.dep.state.fl.us/water/wetlands/erp/forms.htm (accessed August 9, 2012).

It is important to stress the value of developing a team approach to permitting oyster habitat restoration
projects. Practitioners planning on implementing oyster habitat restoration projects are encouraged to seek
pre-application meetings with the federal and state permitting agency staff. Discussions between
permitters and practitioners prior to submittal of a permit application creates a team approach to designing
a project that meets the desired objectives and helps to ensure that a project meets the permitting
requirements. Specific permitting guidance based on individual project information (e.g., size, location,
design) will be provided during pre-application meetings.

Federal Permitting Process

Federal authorization for restoration of oyster habitat begins with the USACE. In order to streamline
certain types of permitting processes, the USACE has adopted several Nationwide Permits (33 CFR Part
330) for specific types of projects with minimal impacts. Nationwide Permit 27 (NWP 27) for “Aquatic
Habitat Restoration, Establishment, and Enhancement Activities” is applicable to oyster habitat
restoration activities, specifically “the construction of oyster habitat over unvegetated bottom in tidal
waters.” With NWP issuance the USACE is likely to include special conditions specific to the restoration
location, to ensure that the project results in a net increase in aquatic resources and functions. No
compensatory mitigation is required under this type of permit. The current set of NWPs will expire March
18, 2017.
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The federal regulations state that no projects will be authorized under a NWP that are “likely to jeopardize
the continued existence of a threatened or endangered species as listed or proposed for listing under the
Federal Endangered Species Act (ESA), or to destroy or adversely modify the critical habitat of such
species.” Applicants should research potential conflicts with federally listed species and notify the
USACE at the time of their application.

A large area of the CHNEP estuaries is designated as endangered smalltooth sawfish critical habitat and
falls within the boundary of the Charlotte Harbor Estuary Unit (74-FR45353) (see Figure 5). Oyster
habitat restoration occurring in areas designated as smalltooth sawfish critical habitat, with the critical
features defined above, will be reviewed by NMFS for potentially adverse effects to smalltooth sawfish
critical habitat. NMFS will also evaluate the potential effects to the species as a result of specific
restoration methodologies. Within the CHNEP estuaries, the other federally listed species that should be
considered are the West Indian manatee and sea turtles. Guidance is available on standard construction
conditions required when working in regions where these species are a concern. These conditions are
considered good practice regardless of the location of the project (see Appendix C).

If federally endangered species or critical habitat might be affected by a proposed project, the USACE can
either:
(1) Initiate Section 7 consultation and then, upon completion, authorize the activity under the NWP by
adding, if appropriate, activity-specific conditions; or
(i1) Prior to or concurrent with Section 7 consultation, assert discretionary authority and require an
individual permit.

When Section 7 consultation is initiated, the USACE will consult with NMFS where smalltooth sawfish
and swimming sea turtles are concerned, and the U.S. Fish and Wildlife Service (USFWS) where birds,
nesting sea turtles or mammals are concerned. If the permittee knows that a Section 7 consultation is
likely to be required they may wish to pursue an early consultation with the agency prior to submitting a
federal permit application. The permittee should contact the USACE, the lead agency, to explain the
project; the USACE will then setup pre-application meetings. The early consultation will result in a
preliminary biological opinion and a determination of whether a formal consultation will be required. A
determination that the project is “not likely to adversely affect” before the application is submitted would
minimize the chance that the USACE would require an individual permit for reasons related to
endangered species.

Alternatively, the permittee can submit their application acknowledging potential affects under the
Endangered Species Act. At this point most applications will be reviewed through an Informal
Consultation process, during which the agency will determine if the action is “likely to adversely affect
species or critical habitat.” If the project is found to be “likely to adversely affect” then the application
will be reviewed under a Formal Consultation process. The Formal Consultation results in a biological
opinion that will determine if the project jeopardizes listed species or critical habitat. Please see the
Endangered Species Consultation Handbook for additional information
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(http://www.fws.gov/endangered/esa-library/index.html; accessed August 10, 2012). The reviewing
agencies may work with the applicant to include special conditions or project design criteria in the permit
that will limit adverse effects while allowing the project to move forward.

The Coastal Zone Management Act (CZMA) requires the USACE to receive a consistency determination
from the Florida Coastal Management Program (FCMP) prior to issuing a permit. Where a NWP is
applicable the USACE will issue a verification letter with a special condition stating the applicant is
required to obtain the consistency determination. This process ensures that each project is consistent with
existing state statutes that are in place to protect the state’s natural, cultural and economic coastal
resources. More information can be found on the FDEP website
(http://www.dep.state.fl.us/cmp/federal/index.htm; accessed July 31, 2012).

State Permitting Process

State permits for projects located on sovereign submerged lands (i.e., state owned) are generally issued by
the FDEP. The exception is when FDEP is the permit applicant, in which case the permits are issued by
the WMD (either the SWFWMD or the SFWMD for projects within the CHNEP study area, depending on
the project location). There are several other exceptions where permit review is delegated to the WMD,
including when a project, such as oyster habitat restoration, is part of a larger project already being
reviewed by the WMD.

Within the CHNEP estuaries, most of the submerged lands are state owned, with the exception of a few
privately held submerged parcels. Therefore, most oyster habitat restoration projects will require
sovereignty submerged lands authorization, and an Individual Environmental Resource Permit (ERP),
both of which are evaluated through the ERP review process. As mentioned above a joint application can
be filed that will include all required federal and state authorizations.

The ERP process follows Chapter 373, Florida Statutes, and the rules there under. Chapter 18-21 FAC
governs sovereignty submerged lands management and uses, and guides the permitting decisions. The
rule defines several types of authorization for different activities and 18-21.005 FAC states that a letter of
consent is the type of authorization for habitat restoration and enhancement activities. Rule 18-21 FAC
requires that all projects occurring on sovereign submerged lands must not be contrary to the public
interest. Therefore, when designing and permitting oyster habitat restoration projects, practitioners should
review the public interest conditions included in 18-21 FAC, and consider things such as the location of
the project in relation to navigational channels, and other public or private interests such as commercial
fishing. Additionally, practitioners should consider the potential effect of the project on state threatened
and endangered species. Maintaining a minimum distance of 300 feet from active bird rookery islands is
also suggested; in cases where oyster habitat restoration may be beneficial to the rookery islands the
FDEP and USFWS should be involved in the project design process.

The CHNEP estuaries include six Florida Aquatic Preserves (see Figure 3). Aquatic Preserves are
established under Florida Statute 258, allowable uses and management policies are provided in 18-20
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FAC. Activities in the Aquatic Preserves must have a positive public benefit, and dredging and filling is
prohibited, with few exceptions. One exception is that “other alteration of physical conditions as may, in

the opinion of the trustees, be necessary to enhance the quality or utility of the preserve or the public
health generally” may be authorized. The Aquatic Preserve rule states that “other uses of the preserve, or

human activity within the preserve, although not originally contemplated, may be approved by the Board,
but only subsequent to a formal finding of compatibility with the purposes of Chapter 258, Florida
Statutes, and this rule chapter.” In order to receive authorization, an oyster habitat restoration project
proposed within an aquatic preserve should demonstrate that the project is designed to have an overall
benefit to the aquatic preserves, and should be consistent with existing aquatic preserve management

plans.

To meet the intent of 18-20 FAC, an authorized project, should clearly demonstrate more benefits than
costs. Some of the benefits, as listed in 18-20.004 FAC, that oyster habitat restoration may provide to the

aquatic preserve include: improving public land management, improving and enhancing water quality,
enhancing and/or restoring natural habitat and functions, and improving/protecting
endangered/threatened/unique species. Dependent on the design of the project some “costs” to the aquatic
preserves could be increasing navigational hazards and congestion, and reducing or degrading aesthetics.

Table 2 provides a summary of regulatory and permitting requirements for oyster restoration and
enhancement projects. Aquatic Preserve, Water Management District and Critical Smalltooth Sawfish

Habitat boundaries are shown in Figures 3 and 5, respectively. Estuary specific maps are provided in

Appendix E.
Table 2: Regulatory Requirements for Oyster Habitat Restoration and Enhancement Projects
Authorization Statutory Authority Agency Agency Role
Nationwide Section 10, Rivers and USACE Lead agency, reviews permit applications, determines if
Permit 27 or Harbors Act; Section NWP 27 is applicable, determines if Section 7
Individual 404, Clean Water Act consultation is required, determines if an individual
Permit permit will be required, sets up pre-application meeting
Endangered Species NMFS Section 7 consultation for projects that the USACE
Act determines may affect smalltooth sawfish and swimming
sea turtles or their critical habitat
USFWS Section 7 consultation for projects that the USACE
determines may affect threatened or endangered species
other than fish and swimming sea turtles
Environmental | Chapter 373 FS (ERP); FDEP Typically reviews permit applications for oyster habitat
Resource 18-20 FAC (for restoration projects for consistency with state statutes
Permit (ERP) projects within Aquatic
and Sovereign | Preserves); 18-21 FAC | SWFWMD | Reviews permit applications for oyster habitat
Submerged (for projects on or restoration projects when FDEP is the applicant or if it is
Lands Approval | Sovereign Submerged SFWMD | part of a larger project being reviewed by the district
Lands)
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Planning for Successful Oyster Habitat Restoration

One of the most critical aspects of any habitat restoration project is to ensure that it is designed to
succeed. This Plan provides a suite of science-based tools that will help ensure the successful restoration
of oyster habitat within the CHNEP estuaries through appropriate site selection and goal-related success
criteria. Oyster habitat restoration has been occurring within the CHNEP study area on a project by
project basis over the past ten or more years. With growing interest in the ecosystem services provided by
oysters, CHNEP identified the need for a more systematic approach to restoring these valued habitats.
Lessons from previous restorations are incorporated in this Plan. However, there is still much to learn
about oyster restoration in southwest Florida and as more knowledge is gained, this restoration plan will
be adapted to reflect new information (the next update will be completed no later than 2020).

The development of this Plan was guided through TNC’s experience, and by their four-step ‘Conservation
by Design’ systematic approach for defining restoration needs and identifying strategies for shellfish
restoration. As adapted from Brumbaugh and others (2006), TNC's four steps include: 1) identifying
priorities through data compilation, 2) developing strategies for restoring sites to fullest functionality, 3)
implementing strategies, and 4) measuring the effect of implementation. Described below are the steps
taken to identify priority oyster habitat restoration areas within the CHNEP study area using an Oyster
Restoration Suitability Model and developing potential restoration designs, implementation strategies and
measures of success; technical support was provided by the SWFOWG.

CHNEP Oyster Restoration Suitability Model

Oyster Restoration Suitability Model Development

Because of the size (220,000 acres; 890 km?) and complexity of the CHNEP estuaries, a system-wide
approach is essential for identifying suitable oyster habitat restoration locations and priority areas based
on best available spatial data. A GIS-based oyster habitat Restoration Suitability Model (RSM) was
developed to score all estuarine areas within the CHNEP study area for their potential for future oyster
habitat restoration using a method that is consistent throughout the region, repeatable, and adaptable with
future data. The CHNEP oyster habitat RSM is similar to other Habitat Suitability Models (HSMs)
developed for oysters (e.g., Barnes et al. 2007, Cake 1983). In addition, it includes consideration of areas
where restoration is not feasible because of non-biological constraints, such as regulatory requirements.
The CHNEP oyster habitat RSM is based on two assumptions for local oyster habitat restoration: 1) that
substrate enhancement is the most appropriate restoration approach, and 2) that larval supply is plentiful
in the CHNEP study area (Milbrandt et al. 2012, Rasnake 2011, Volety et al. 2009, Volety 2008).

In developing the CHNEP oyster habitat RSM, a comprehensive list of factors affecting oyster habitat
restoration success was developed and vetted through the SWFOWG. Each factor was evaluated for
availability of 1) spatial-data, 2) quality of data, and 3) relevance for application in the model. The
majority of factors evaluated by the SWFOWG were ultimately not included in the model, as detailed in
Table 3. However, many of these exclu