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EXECUTIVE SUMMARY

The Loxahatchee River Basin Wetland Planning Project was initiated in 1994 by the U.S.
Environmental Protection Agency (EPA) in response to requests and support of private
citizens, state agencies, and local government officials. The Martin County government
was chosen to conduct the portion of the project in Martin County. At the request of
Palm Beach County and EPA, the Treasure Coast Regional Planning Council (TCRPC)
was selected to conduct the Palm Beach County portion of the project. The two project
teams worked together as much as possible to coordinate the approach and
methodologies used in the project. ,

The purpose of the Loxahatchee River Basin Wetland Planning Project is to identify
wetlands in the Loxahatchee River Basin and provide information about the functions
and values of these wetlands for planning purposes. The goals of the project are:

1. To provide information that would assist in protecting the quality and quantity of
water entering the Loxahatchee River.

2. To identify, classify, and evaluate the ecological functions and values of wetlands in
the project area.

3. To provide a relative ranking of the quality of wetlands in the project area based on
an assessment of wetland functions.

4. To promote the protection of high quality wetlands and to identify appropriate
locations for wetland restoration and mitigation.

5. To provide information useful to the U.S. Army Corps of Engineers (COE), South
Florida Water Management District (SFWMD), Florida Department of Environmental
Protection (DEP) and local governments in their review of dredge and fill
applications and development plans.

6. To promote consistency in regulatory determinations from involved agencies.

7. To provide a document useful to private citizens, land owners, planners, developers,
and agencies in promoting good planning and permitting decisions and directing
development to appropriate areas.

This document and the accompanying maps are to be used for planning purposes only.
The wetland boundaries shown on the maps are only approximate. These wetland
boundaries and classifications do not represent official jurisdictional determinations for
any state or federal agency or local government. However, this document is designed to
serve as a tool for wetland protection. For example, the information provided may be
useful to conservation and environmental organizations to prioritize lands for
conservation. It also provides land owners, consultants, and land developers useful
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information for creating site development alternatives. The functional assessment gives
land use planners and government regulators a data base for land use decisions and
better information to manage the remaining natural resources as a system. ltis
intended that the information provided will promote a more sustainable use of the land
by indicating where reasonable development can be supported while minimizing the
impacts to natural resources.

Project Area:

The project area chosen by the two project teams included the majority of wetlands in
the watershed of the Loxahatchee River and headwater wetlands of the South Fork of
the St. Lucie River. A primary consideration was to include areas with the highest
potential for future development. A secondary consideration was to include areas where
linkages between major wetland systems could be examined.

The portion of the project area in Martin County covers approximately 77,000 acres. It
extends from U.S. Highway 1 in the east, to Cove Road in the north, to the Palm Beach
County line in the south, and to a north-south line west of CR 711 in the west (Figures 1
and 2). The Palm Beach County portion of the project area includes about 65,000 acres.

Three major types of wetlands occur in the project area, including palustrine, lacustrine,
and riverine wetlands. Palustrine systems are freshwater wetlands dominated by plants
adapted to anaerobic substrate conditions imposed by substrate saturation or inundation
during 10 percent or more of the growing season. Examples of palustrine wetlands
include hydric hammock, wet flatwoods, wet prairie, marshes, swamps, and sloughs.
Lacustrine systems occur as non-flowing wetlands in natural depressions lacking
persistent emergent vegetation except around the perimeter. The
flatwoods/prairie/marsh lake is an example of a lacustrine wetland. Riverine systems are
natural, flowing waters from their source to the downstream limits of tidal influence, and
bounded by channel banks. The Northwest Fork of the Loxahatchee River and the South
Fork St. Lucie River are the only true riverine systems in the Project Area in Martin and
Palm Beach Counties.

Wetland Evaluation and Assessment:

The project team applied a two-fold wetland assessment approach in this project. This
involved: 1) a remote analysis based on the interpretation of infrared aerial photographs;
and 2) a field analysis using a functional assessment methodology developed by the
SFWMD. Both approaches were applied by a team comprised of agencies including:
EPA, USFWS, COE, NRCS, GFWFC, DEP, SFWMD, TCRPC, ERM and the Martin
County Environmental Planning Division.

The first level of analysis of wetlands in the project area was through the interpretation of
aerial photography. This type of analysis had the advantage that it could be applied
‘equally to all wetlands within the entire project area. The most recent color infrared aerial
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photographs available through the National Aerial Photograph Program and taken in
1994 and 1995 were used for this analysis. The photographs were mounted, covered
with clear acetate, and displayed adjacent to one another for purposes of conducting this
analysis. The project team worked together to evaluate each photograph. Photographic
interpretation of adjacent land cover, drainage networks, and wetland water levels
formed the basis of this remote analysis methodology, which was designed specifically
for this project.

The second level of analysis of wetlands in the project area was through field
inspections. The advantages to field inspections were that much greater details about
the wildlife utilization, vegetation, hydrology, and water quality could be obtained than
from the interpretation of aerial photography. After considering several methodologies,
the project team selected the Wetland Rapid Assessment Procedure (WRAP). This
procedure was selected because its variables and evaluation methods were sensitive to
conditions in the project area and could be applied to a typical wetland within 1-2 hours
of field time. The WRAP was applied to 46 wetlands (39 site locations) in the Martin
County portion of the project area from June 19, 1997 to October 21, 1997.

Interpretation of the infrared aerial photographs resulted in the identification of areas of
high, medium and low quality wetlands. These wetland quality classes were based on a
composite assessment of variables such as land cover, drainage networks, and water
levels to describe wetland conditions in context with the surrounding landscape. High
quality wetlands were relatively pristine in condition and appeared to be well buffered
from secondary development impacts (runoff, alterations in hydrology by ditching, or
land disturbance). Medium quality wetlands appeared moderately degraded compared
to high quality wetlands and were partially exposed to secondary development impacts.
Low quality wetlands exhibited obvious signs of degradation and were strongly subjected
to secondary development impacts. The NWI wetland boundaries were used to identify
wetland areas. Seventy-two percent of the wetlands in the project area were classified
as areas of high quality wetlands, 21 percent were classified as areas of medium quality
wetlands, and three percent were classified as areas of low quality wetlands.

The largest areas of high quality wetlands occur in predominately undeveloped regions
of the project area such as Jonathan Dickinson State Park, the Atlantic Coastal Ridge
Ecosystem, Pal Mar, and the South Fork of the St. Lucie River (Figure 3). The largest
areas of medium quality wetlands occur along the north and northwest quarters of the
project area. The impacts to the wetlands are generally the result of urbanization and
development of subdivisions and the impacts of semi-improved and improved pasture
south of Cove Road and agricultural development both north and south of CR 708. The
next largest areas of medium quality wetlands occur in the south central portion of the
project area, also the result of urbanization and development of subdivisions and the
impacts of semi-improved and improved pasture. These wetlands are impacted by
dredge and filling or related land disturbances prior to State and County wetland
protection provisions implemented in 1977 and 1982. Secondary impacts such as.
indirect alterations in hydrology and water quality from projects developed since 1982
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may have also contributed to the loss of quality in these wetlands. The main areas of
low quality wetlands include improved pasture, vegetable farmed areas, and citrus
dominated agricultural areas located adjacent to Interstate 95 (I-95) and north of CR
708.

In general, the WRAP scores are consistent with and verify the results of the remote
analysis. WRAP scores provide a good indication of the relative functionality and range
of variation of wetland functions in different parts of the project area. For example,
when WRAP is performed on 20 wetlands located in areas identified by the remote
analysis as having high quality wetlands, the mean WRAP score in these areas is 0.81
with a range of 0.48 to 1.0. Of the 24 wetlands examined in areas of medium quality
wetlands, the WRAP score mean is 0.67, with a range of 0.39 to 0.85. In areas of low
quality wetlands, the mean WRAP score of the two wetlands examined is 0.56 with a
range from 0.50 to 0.61. Usually, the wetlands that have a low WRAP score in an area
of high quality wetlands are impacted by a road, ditch, or nearby canal.

Low WRAP scores are useful for identifying which wetlands are most in need of

restoration. One wetland received a score of 1.0, indicating maximum functionality and
minimal disturbance. This wetland is located in the Kitchen Creek area. A discussion of
the WRAP scores at different locations within the project area is provided in this report.

Although numerous data sources are used in the evaluation of project wetlands, these
sources are not always reliable or accurate in their description of wetland resources due
to differences in spatial scale and time periods from which the data were derived.
Spatial overlays combining the hydric soils data, NWI wetlands data and the TM
classified wetlands provide the most comprehensive identification of potential wetlands
within the project area. A composite overlay of these data also reveal some interesting
patterns and weaknesses in these different data sets, which is discussed.

Restoration and Acquisition Opportunities

The main types of restoration activities that can benefit the Loxahatchee River and
South Fork of the St. Lucie River are related to improving the water storage capabilities
of wetlands within the river basin. Wetlands that are ditched or partially drained have a
reduced hydroperiod. This negatively affects these rivers in four ways: 1) it causes
unnatural surges of storm water to the river by water that can be, under natural
conditions, stored in the wetland; 2) it reduces the amount of water that is eventually
available to reach the river through ground water seepage; 3) it lowers the quality of the
water flowing to the river by reducing the opportunities for water treatment that occur in
natural wetland systems; and 4) it negatively affects the food web and habitat for fish
and wildlife.

One area which warrants restoration is where the South Fork of the St. Lucie River
system was connected to the Loxahaichee River system by at least two flow ways.
These flow ways, which were generally aligned in a northwest to southeast direction,
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converge into Kitching Creek, a northern tributary to the Loxahatchee River. These two
natural flow ways are disrupted by a three mile long by one mile wide citrus grove and
intersect the orange grove on its northern boundary and at its southwest corner. Storm
water detention and management within the citrus grove can be modified to restore.
these hydrologic connections and improve river flows. A cooperative effort between the -
county, state and the local grower can be developed in which assistance and incentives
can be provided to improve water management and restore the hydrology.

During the field work for the project, the water flows from the wetlands on the west side
of Pal-Mar may be blocked by SR 711. It is recommended that the county and SFWMD
conduct an investigation to determine the need and potential benefits of improving the
west to east hydrological connections across SR 711. This would improve the
connectivity in hydrology for Pal-Mar and reduce ponding of water west of SR 711. In
addition, the SFWMD should investigate the need and potential benefits of restoring
natural drainage flows from Pal-Mar to Cypress Creek through its historic route.

The Loxahatchee River and the South Fork of the St. Lucie River can benefit by
increasing surface water storage within each watershed. This can help compensate for
the loss of storage associated with existing development. Ideally, water stored can be
released to the river basins during the dry season or periods of drought to maintain
minimum base flows of surface waters. The maintenance of base flows to each river
system is of primary importance to protecting these river systems.

Additionally, efforts should be made in the future during the process of permit review to
encourage enhancement and restoration of the low and medium quality wetlands, which
have been impacted by agricultural or urban development. Based on the current
landscape position, many of these low and medium quality wetlands can be upgraded to
provide expanded functions through relatively simple restoration efforts, such as exotics
removal or hydrological improvements. Efforts should continue to restore and minimize
the secondary impacts caused by urban and agricultural development.

The Cypress Creek area stands out as one major area containing high quality wetlands
within the Project Area and is currently being considered for public acquisition. This
area is located along the Martin and Palm Beach County line. About two square miles of
this area occurs in Palm Beach County and two or three square miles are located in
Martin County. This area is important because it has a direct drainage connection to the
Northwest Fork of the Loxahatchee River through Cypress Creek. This area is
interspersed with numerous marshes, cypress swamps, and wet prairies. The WRAP
field assessment reveals that the hydrology of many of these wetlands is impacted by
ditches associated with agricultural operations. The protection and restoration of the
wetlands in the Cypress Creek Area can be extremely beneficial in improving the supply
of fresh water to the Northwest Fork of the Loxahatchee River. These actions can assist
in reducing salt water intrusion up the river, which is a threat especially during periods of
drought. Other benefits include flood water attenuation, the protection of fish and wildlife
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habitat, and enhancement of water quality. Palm Beach County and Martin County
should coordinate activities to protect and restore the Cypress Creek Area.

There are presently several large areas of high quality wetlands in the Project Area that
are being purchased or are purchased through the Save Our Rivers, Conservation and
Recreational Lands, or Martin County Environmentally Sensitive Lands Acquisition
Program. These areas include Pal-Mar, the Atlantic Ridge Ecosystem and the South
Fork St. Lucie River. Martin' County and the SFWMD have recently acquired major
portions of both the Pal-Mar and the Atlantic Coastal Ridge Ecosystem. Portions of the
South Fork of the St. Lucie River have also been acquired but additional areas should
be considered to further enhance protection of the wetlands comprising the headwaters
of this riverine system.

Review of the composite data overlays indicates that section 25 located north of Bridge
Road (CR 708) and east of I1-95 can be a beneficial and strategic location for a water
storage area. This location coincides with the approximate location of the drainage
divide between the South Fork of the St. Lucie River and Kitchen Creek. The pattern of
hydric soils and wetlands in the adjacent sections suggest this area likely supported
wetlands prior to their displacement by agriculture. This is one of the few locations where
surface storage would not potentially displace other valuable wetlands. The SFWMD
and county should evaluate the potential for acquisition of this land as water storage
area.

Proposed Wetland Protection Polices

The Martin County Comprehensive Plan currently does not support mitigation programs
as an alternative for wetland protection (see Federal, State and Martin County Wetland
Policies section below). Public projects in Martin County, such as road and bridge
construction, often result in the loss of wetlands through filling within the right-of-way.
Martin County should consider designating the Loxahatchee River Basin Planning
Project Area as a potential mitigation area for these public projects. Any mitigation
requirements can be used to improve and restore wetland hydrology and habitat within
this basin.

Martin County has strong local wetland protection policies and has recently adopted
strong development regulations to enhance wetland protection. However, both Martin
and Palm Beach Counties should consider adopting polices that emphasize coordination
to jointly promote the protection and restoration of the Cypress Creek Area and Pal-Mar.
Both of these areas are located partially within each county.

Another new policy Martin County should consider is to require that the water storage
functions of wetlands are not lost when exemptions from protection measures are
allowed. Replacement storage volumes should be required whenever exemptions are
granted for development that may reduce natural wetland storage. The protection of
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water storage functions of wetlands is one of the most important actions needed to
ensure that hydrologic flows to the Loxahatchee River are adequately maintained.

Both the remote and field assessments utilized surrounding land use and related
variables assessing the adjacent buffers in evaluating the functional status of wetlands.
Especially in the field surveys, the extent and condition of adjacent uplands is a
significant factor in determining site specific wetland function. Accordingly, the
importance of the preservation and enhancement of larger buffer areas around wetlands
should be recognized. This is especially important for those wetlands that are to be
incorporated within development sites. State and federal agencies as well as local
governments should strengthen their wetland buffer requirements.

Additionally, efforts should be made in the future during the process of review to
enhance and restore the low and medium quality wetlands, which have been impacted
by agricultural or urban development. Based on the current landscape position, many of
the low and medium quality wetlands can be upgraded to provide expanded functions
through relatively simple restoration efforts, such as exotics removal or hydrological
improvements. Efforts should continue to restore and minimize the secondary impacts
caused by urban and agricultural development.

Finally, another policy that should be considered by Martin and Palm Beach Counties is
to provide incentives for private property owners to remove invasive exotic vegetation
from their properties, such as reduction in taxes. State and federal agencies should
assist the local governments to develop acceptable incentives that will promote the
removal of invasive exotic vegetation on private properties.
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INTRODUCTION

Background

The Loxahatchee River is one of the most regionally significant natural resources in
southeastern Florida. The watershed of the river covers an area of approximately 210
square miles that encompasses sections of southern Martin and northern Palm Beach
Counties. A portion of the river, the Northwest Fork, is designated as a National Wild and
Scenic River because of its outstanding natural qualities. The Loxahatchee River is the
only federally designated river in Florida (National Park Service, 1984; DEP and SFWMD,
1997).

Historically, the drainage basin of the Northwest Fork of the Loxahatchee River was
comprised primarily of natural systems, including pine flatwoods interspersed with cypress -
sloughs, hardwood swamps, marshes and wet prairies. At present, portions of the
drainage basin have been drained or redirected to discharge into other water bodies.
Furthermore, much of the developed land within the remaining basin has a drainage
system designed to lower the water table and remove storm water at a faster rate than
under natural conditions. These changestothe drainage patterns have resulted in several
problems, including excessively high flows in the river following rainfall events, and reduced
base flows during the dry season. Reduced flows have allowed tidal movement of
saltwaterto extend up the river channel, which has altered aquatic ecosystems and caused
a change in the vegetation along the river banks.

Protection and restoration of the Loxahatchee River can be accomplished by correcting
drainage problems, providing additional water storage, and protecting and conserving
existing wetland systems that store water and contribute to the base flow of the river. To
assistin these efforts, the Loxahatchee River Basin Wetland Planning Project was initiated
in 1994 by the U.S. Environmental Protection Agency (EPA) in response to requests and
support of private citizens, state agencies, and local government officials. The Martin
County government was chosen to conduct the portion of the project in Martin County. At
the request of Palm Beach County and EPA, the Treasure Coast Regional Planning
Council (TCRPC) was selected to conduct the Palm Beach County portion of the project.
The two project teams worked together as much as possible to coordinate the approach
and methodologies used in the project. This report describes the results and analysis of
the Martin County portion of the Project Area.

Purpose and Goals of the Project

The purpose of the Loxahatchee River Basin Wetland Planning Project is to identify
wetlands in the Loxahatchee River Basin and provide information about the functions and
values of these wetlands for planning purposes. The goals of the project are:

1. To provide information that would assist in protecting the quality and quantity of
water entering the Loxahatchee River.
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2. To identify, classify, and evaluate the ecological functions and values of wetlands
in the Project Area.

3. To provide a relative ranking of the quality of wetlands in the Project Area based on
an assessment of wetland functions.

4. To promote the protection of high quality wetlands and to identify appropriate
locations for wetland restoration and mitigation.

5. To provide information useful to the U.S. Army Corps of Engineers (COE), South
Florida Water Management District (SFWMD), Florida Department of Environmental
Protection (DEP) and local governments in their review of dredge and fill
applications and development plans.

6. To promote consistency in regulatory determinations from involved agencies.

7. To provide a document useful to private citizens, land owners, planners, developers,
and agencies in promoting good planning and permitting decisions and directing
development to appropriate areas.

At both the national and state level, significant loss of wetland acreage have occurred by
directimpacts since the 1950's (Tinerand Finn, 1986; Tiner et al., 1994; National Research
Council, 1995). As a national trend more than half of the wetlands that exist in what is now
the lower 48 states have been converted to other uses. Estimated annual losses of
wetlands between 1955 to 1975 total 458,000 acres per year. The rate of wetland losses
has declined somewhat between 1975 and 1985, ranging from 120,000 to 290,000 acres
per year (Dahl, et. al, 1991). A similar pattern can be documented in Florida. From the
1950's to 1970's wetlands have been destroyed at an average annual rate of 72,000 acres
per year (Frayer and Hefner, 1991). This rate of wetland destruction has slowed to an
estimated 26,030 acres per year between the years of 1975 and 1985.

Section 230.80 of EPA's 404(b)(1) guidelines (40 CFR 230) allowed EPA, under the Clean
Water Act Section 404 permitting authority, to identify sites that were suitable or unsuitable
to receive dredged fill material. The results of such an advanced identification (ADID)
program were advisory, not regulatory. Though this planning effort in Martin County was
initiated under the auspices of a traditional ADID, the project team decided in early
planning stages that the designations of suitable and unsuitable, with respect to wetland
impacts, would not be used in this document. In the initial planning stage, it was the
general consensus among the local project sponsors and the COE that these designations,
with their regulatory implications, were not desirable. Instead, designations of areas of
high, medium, and low quality wetlands would be presented. An additional second level
functional assessment based on field visits was used to provide greater details about
individual wetlands. This project was designed as a guidance tool rather than a basis for
federal wetland regulatory decisions. '
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Jurisdictional Definition of a Wetland

In simple terms, a wetland is an area that has hydric soils, hydrophytic vegetation, and
ground that is saturated with water for a portion of the year. However, because of the
gradation in hydric soils, density of hydrophytic vegetation, and conditions in which
saturation is detectable, identifying wetlands can be complicated in some situations. In
Florida, wetlands are protected under an umbrella of federal, state, and local wetland
protection provisions.

The federal definition of wetlands is described in the 1987 COE Delineation Manual
(Environmental Laboratory, 1987). This document presents approaches and methods for
identifying and delineating wetlands for the purposes of Section 404 of the Clean Water
Act. |t is designed to assist users in making wetland boundary determinations. The COE
and EPA define Wetlands as:

"Those areas that are inundated or saturated by surface or ground water at a
frequency and duration sufficient to support, and under normal circumstances do
support, a prevalence of vegetation typically adapted for life in saturated soil
conditions. Wetlands generally include swamps, marshes, bogs and similar areas."

The 1993 Florida legislature mandated in subsection 373.421(1), Florida Statutes (FS),
that the Environmental Regulatory Commission must adopt a unified statewide
methodology for delineating the landward extent of wetlands and surface waters otherthan
wetlands. The legislature developed a new statewide wetland definition for this
methodology in January 1994, which is contained in Chapter 62-340, Florida Administrative
Code (FAC). The legislature ratified Chapter 62-340, FAC, in Section 1 of Chapter 94-122,
Laws of Florida, which was codified as section 373.4211, FS. These rules and
methodologies became binding on all state agencies, including the Florida Department of
Environmental Protection (DEP), the Water Management Districts, local governments, and
any other Florida governmental entities on July 1, 1994. According to the State of Florida,
wetlands are those areas defined in subsection 62-340.200(19), FAC as follows:

““those areas that are inundated or saturated by surface water or ground water at
a frequency and a duration sufficient to support, and under normal circumstances
do support, a prevalence of vegetation typically adapted for life in saturated soils.
Soils present in wetlands generally are classified as hydric or alluvial, or possess
characteristics that are associated with reducing soil conditions. The prevalent
vegetation in wetlands generally consists of facultative or obligate hydrophytic
macrophytes that are typically adapted to areas having soil conditions described
above. These species, due to morphological, physiological, or reproductive
adaptations, have the ability to grow, reproduce, or persist in aquatic environments
oranaerobic soil conditions. Florida wetlands generally include swamps, marshes,
bayheads, bogs, cypress domes and strands, sloughs, wet prairies, riverine
swamps and marshes, mangrove swamps and other similar areas. Florida wetlands
generally do not include longleaf or slash pine flatwoods with an understory
dominated by saw palmetto."
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Final wetland delineations and jurisdictional determinations are dependent on the site
specific conditions at the time of permit application as determined in the field by the
appropriate regulatory agency. The Loxahatchee River Basin Wetland Planning Project
is a planning tool and is not a final regulatory action or interpretation of land development
regulations.

Wetlands Defined in Natural Community Inventories

Anumber of different plant community types have traditionally been classified as wetlands.
Two of the more accepted plant community classification systems applicable to plant
communities present within the Project Area are the Florida Natural Areas Inventory (FNAI
and DNR, 1990) and the State of Florida Department of Transportation's (DOT) Florida
Land Use Cover and Classification System (FLUCCS). Table 1 presents the definitions
of wetlands and uplands as applied to these respective classification systems. Due tothe
generally flat topography of south Florida, the transition from uplands to wetlands can be
subtle and varies depending on seasonal and interannual variations in hydrology. A brief
description of these communities is included as APPENDIX 1 and APPENDIX 2.

Values and Functions of Wetlands

Wetland values are a measure of the importance of the wetland as a natural resource, as
a benefit to ecosystem management and as a benefit to the public interest or importance
to society. Many wetlands have been altered in their hydrology, water quality or vegetative
composition through direct and indirect influences by man. The result of such negative
alterations generally lowers habitat value to fish and wildlife, which cumulatively results in
the degradation of the ecosystem, lowering the value and benefit to the public. A reduction
in the function of a wetland (i.e. transfer of energy from one trophic level to the next) will
ultimately lead to a reduction in its value or importance to society. Because wetlands are
valued to various degrees by society, there is no precise, or general relationship between
wetland functions and the value of wetlands to society. Wetland values are difficult to
determine objectively and often change over time due to changing perceptions by society
even when the wetland functions are constant. Values may consist of benefits to
threatened or endangered species, the preservation of scarce habitats, contributions to a
regional watershed plan, or even the provision of goods and services, such as timber and
hunting. ‘
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Table 1. Classification of wetland and upland vegetation community types as defined in
FNAI and FLUCCS systems (see APPENDICES 1 and 2 for further descriptions).

Community Type FNAI Classification FLUCCS Classification

Uplands Mesic flatwoods, scrubby Pine flatwoods, hardwood-conifer
flatwoods, scrub, sand hill, mix, xeric oak, sand pine, pine-mesic
xeric hammock, dry prairie  oak, longleaf pine-xeric oak and
and prairie hammock. tropical hardwoods.

Wetlands ' Wet flatwoods, depression  Lakes, stream and lake swamp,
marsh, wet prairie, - slough waters, inland ponds and
flatwoods/prairie lake, baygall,sloughs, mixed wetland hardwoods,
floodplain forest, slough, bay swamps, cypress, cypress-pine-
strand swamp, cabbage palm, wetland forested
hydric hammock, swale, mixed, freshwater marsh, and wet
freshwater tidal swamp and  prairie.
blackwater stream.

Wetland functions are the actions that are naturally performed by wetlands (Brinson 1993).
Wetland functions are a result of the interactions between the physical components of
wetlands such as soil, water, detritus, plants and animals with the geological, chemical and
biological processes (Greeson et. al.,, 1978) that occur in the wetland. Wetlands, which
have had their functions reduced, will many times provide lower habitat value to fish and
wildlife and decrease the overall values of the larger aggregate ecosystem by the
accumulation of secondary impacts. The accumulation of secondary impacts on
ecosystems will result in decreased benefits to the public interest (see Table 2).

Most functions fall into three broad categories: hydrologic, biogeochemical, and
maintenance of habitat and food webs (Table 2). Individual wetlands function in part
through interaction with adjacent portions of the landscape and with other wetlands. The
connections between individual wetlands, aquatic systems, and terrestrial systems are
critical to the support of many organisms.

Stronger federal permitting standards have been promulgated to protect the more
significant wetland resources. The Section 404 permitting regulations (33 CFR, Section
320.4 (b)(2)) require that the permitting process identify functions that are performed by
“important” wetlands that benefit the public interest. Traditionally, wetlands evaluated
under the Section 404 permit process are assumed to performfunctions that result in some
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Table 2. Summary of wetland functions (adapted from R.D. Smith, et al., 1995).

Functions Related to Hydrologic Processes

Benefits, Products, and Services Resulting from the
Wetland Function

Short-term Storage of Surface Water: the temporary
storage of surface water for short periods.

Onsite: replenish soil moisture, import/export materials,
conduit for organisms.

Offsite: reduce downstream peak discharge and volume
and help maintain and improve water quality.

Long-term Storage of surface Water: the temporary
storage of surface water for long periods.

Onsite: provide habitat and maintain physical and
biogeochemical processes.

Offsite: reduce dissolved solid and particulate loading
and help maintain and improve surface water quality.

Storage of Subsurface Water.

Onsite: maintain biogeochemical processes.
Oftsite: recharge surficial aquifers and maintain
baseflow and seasonal flow in streams.

Moderation of Groundwater Flow or Groundwater
Discharge.

Onsite: maintain habitat.
Offsite: maintain groundwater storage, baseflow, seasonal
flows, and surface water temperatures.

Dissipation of Energy: the reduction of energy in moving
water at the land/water interface.

Onsite: contribute to nutrient capital of ecosystem.
Oftsite: reduced downstream particulate loading helps to
maintain or improve surface water quality..

Functions Related to Biogeochemical Processes

Benefits, Products, and Services Resulting from the
Wetland Function

Cycling of Nutrients: the conversion of elements from one
form to another through abiotic and biotic processes.

Onsite: contributes to nutrient capital of ecosystem.
Offsite: reduced downstream patticulate loading helps to
maintain or improve surface water quality.

Removal of Elements and Compounds: the removal of
nutrients, contaminants, or other elements and compounds
on a short-term or long-term basis through burial,
incorporation into biomass, or biochemical reactions.

Onsite: contributes to nutrients capital of ecosystem.
Contaminants are removed or rendered innocuous.
Offsite: reduced downstream loading helps to maintain or
improve surface water quality.

Retention of Particulates: the retention of organic and
inorganic particulates on a short-term or long-term basis
through physical processes.

Onsite: contributes to nutrient capital of ecosystem.
Offsite: reduced downstream particulate loading helps to
maintain or improve surface water quality.

Export of Organic Carbon: the export of dissclved or
particulate organic carbon.

Onsite: enhances decomposition and mobilization of
metals.

Offsite: supports aquatic food webs and downstream
biogeochemical processes.

Functions Related to Habitat

Benefits, Goods and Services Resulting from the
Wetland Function

Maintenance of Plant and Animal Communtities: the
maintenance of plant and animal community that is
characteristic with respect to species composttion,
abundance, and age structure.

Onsite: maintain habitat for plants and animals (e.g.,
endangered species and critical habitats), for rest and
agriculture products, and aesthetic, recreational, and
educational opportunities.

Offsite: maintain corridors between habitat islands and
landscape/regional biodiversity.

direct orindirect value to the public interest (Smith, 1995). By and large these regulations,
in the past, have succeeded in protecting the "biggest and best" of the remaining wetlands
throughout the United States. However, through this process, impacts have often been
allowed to smaller wetlands; those wetlands judged to have been already impacted by an
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unrelated activity; and at times, even wetlands currently considered to be in pristine
condition. The protection afforded to wetlands as a result of these allowable impacts
requires compensation through wetland mitigation. The bulk of existing scientific data
confirm that even small or impacted wetlands still provide valuable functions and that
impacts to these wetlands should be minimized.

Use of This Planning Document

Although the Loxahatchee River Basin Wetlands Planning Study is federally funded as
related to the Section 404 permitting process, itis notintended to delineate areas as being
suitable or unsuitable for the placement of fill in wetlands. The functional assessment is
designed to serve as a guidance tool for wetland protection and regulation of activities that
may impact wetlands, either directly or indirectly.

Accordingly, the functional wetland assessment and boundaries shown on the enclosed
maps are only approximate and intended for advisory purposes and have no effect on
local, state, or federal laws. However, the classification maps and information on wetland
quality should be used by federal, state, and local planning and regulatory agencies when
making resource protection, development, and permit decisions. Moreover, this document
should allow greater coordination among agencies and greater consistency in regulatory
determinations. The project results should also be used by individual landowners to help
avoid impacting wetlands when planning new development and useful for creating site
development alternatives. This will save time and expenses in the permitting process.

The functional assessment also gives land use planners and government regulators a data
base for land use decisions. The Project Area has many wetland systems still largely
intact. The functional assessment provides useful information for landowners, and
regulators to manage these remaining natural resources as a system. It is intended that
the information provided will promote a more sustainable use of the land by indicating
where reasonable development can be supported while minimizing the impacts to natural
resources.
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PROJECT AREA

Selection of the Project Area

The Martin County portion of the Project Area covers approximately 77,000 acres
(Figure 1). It extends from U.S. Highway 1 in the east, to Cove Road in the north, to the
Palm Beach County line in the south, and to a north-south line west of CR 711 in the
west. The Palm Beach County portion of the Project Area includes about 65,000 acres.
The northern boundary extends to the county line and matches the southern boundary
of the Martin County portion of the project. The eastern boundary of the Project Area in
Palm Beach County follows the Florida Turnpike. The Project Area extends south to
Northlake Boulevard, and west to a north-south line that matches the western boundary
of the Project Area in Martin County.

The Project Area chosen by the two project teams included the majority of wetlands
within the Loxahatchee River watershed. A primary consideration in setting the study
boundaries was to include areas with the highest potential for future development. A
secondary consideration was to include areas where linkages between major wetland
systems could be examined.

Basin Drainage Patterns

In Martin County, the center of the Project Area exhibits very shallow topographic relief
except in the immediate vicinity of natural water courses or between the shallow
interdunal swales and accretion ridges. Generally the water flow from the center of the
Project Area either drains to the northwest to the South Fork of the St. Lucie River or to
the southeast towards the Loxahatchee River (Figure 2). By comparing historical aerial
photographs and topographic survey maps, it is apparent that at one time the South
Fork of the St. Lucie River system was connected to the Loxahatchee River system by
at least two flow ways which were generally aligned in a northwest to southeast
direction and converged into Kitching Creek, which is a northern tributary to the
Loxahatchee River. These two natural flow ways have both been disrupted by the
presence of a three mile long by one mile wide citrus grove (Figure 2). These two flow
ways intersect the orange grove on its northern boundary and at its southwest corner.

In the north half of the Project Area, the South Fork of the St. Lucie River flows north
where it eventually converges with the St. Lucie Canal (C-44) and the North Fork of the
St. Lucie River. At this point of convergence, the South Fork and the North Fork of the
St. Lucie River become the larger St. Lucie River, which drains east into the Indian
River Lagoon. The St. Lucie River and portions of its North and South Forks are also
categorized as the St. Lucie Estuary, which results from the mixing of tidal waters
through the St. Lucie Inlet from the Atlantic Ocean (Morris 1987). There are current
‘efforts and considerable local support to have the South Fork of the St. Lucie River
designated as an Outstanding Florida Water and as an Aquatic Preserve.
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The North, Northwest, and Southwest Forks of the Loxahatchee River converge to form
the mainstream of the Loxahatchee River, which generally flows east and, like the St.
Lucie River, eventually flows into the Indian River Lagoon (Figure 2). The Loxahatchee
River and portions of its contributing tributaries are also categorized as the
Loxahatchee Estuary because of the tidal mixing through the Jupiter Inlet from the
Atlantic Ocean (Law Environmental, 1991). Contributing tributaries of the Northwest
Fork of the Loxahatchee include Kitching and Cypress Creeks. Portions of the
northwest fork of the he Loxahatchee River are designated as an Outstanding Florida
Waters, an Aquatic Preserve, and as a National Wild and Scenic River (National Park
Service 1984).

A large undeveloped area known as Pal-Mar in the western portion of the Project Area
historically drained eastward into Cypress Creek. However, much of the Pal-Mar basin
currently lacks a positive outfall (Dames and Moore, 1989). A small area west of the
river and north of Indiantown Road, including Oakwood Estates and a proposed
residential development known as the Country Lakes of Jupiter, drains directly into the
Northwest Fork. Immediately to the west, another small area of about two square miles
drains north into Martin County and eventually flows through Cypress Creek to reach
the Northwest Fork.

Major Wetland Systems in the Project Area

The largest concentrations of wetlands in the Project Area occur in locations that are
primarily undeveloped or cleared of native vegetation. Several of these areas are
publicly owned and are managed for recreation and the protection of natural resources.
Many of the remaining undeveloped areas that are not already publicly owned are
under consideration for public purchase through the Conservation and Recreational
Lands (CARL) (DEP, 1997) and Save Our Rivers (SOR) (SFWMD, 1997) programs.
The major wetland areas are shown in Figure 3 and described below.

Atlantic Coastal Ridge Ecosystem. This is an area of approximately 12,700 acres in
eastern Martin County, located between 1-95 and U.S. Highway 1. It has diverse and
extensive upland and wetland systems, including wet flatwoods, marshes, forested
sloughs, and coastal scrub. This area includes the headwaters of the South Fork of the
St. Lucie River, North Fork of the Loxahatchee River, and Kitching Creek. Portions of
the Atlantic Coastal Ridge Ecosystem are going through public purchase processes
through the CARL and SOR programs. The natural resources on a portion of this area
are described by TCRPC (1997) in an impact assessment of Seawind, a proposed
Development of Regional Impact.

Cypress Creek Area. This is an area of about 4.5 square miles located north of
Indiantown Road. A portion of this area lies within Martin County, and a portion within
Palm Beach County. This forested area is interspersed with marshes, cypress swamps,
and wet prairies. It forms the headwaters of Cypress Creek. This area has been
approved as the Cypress Creek/Loxahatchee SOR project and an application for public
purchase has been submitted to the CARL program. ‘
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Jonathan Dickinson State Park (JDSP). This state park is about 11,500 acres in
southeastern Martin County. The south end of the park connects with the corridor
acquired through the SOR program to protect the Loxahatchee River. The Pal-Mar
CARL and SOR projects abut JDSP on its western boundary, potentially creating a
greenway connecting to Corbett WMA (The Conservation Fund, 1997). The park
surrounds Kitching Creek and portions of Cypress Creek, the Northwest Fork, and the
North Fork of the Loxahatchee River. There are extensive wet pine flatwoods, marshes,
wet prairies, and forested swamps throughout the park.

J. W. Corbett Wildlife Management Area (WMA). This 57,000-acre preserve area in
northern Palm Beach County is owned and managed by the Fish and Wildlife
Conservation Commission (FWC formerly the GFWFC). |t is adjacent to the DuPuis
Reserve, a 21,875-acre preserve area purchased through the SOR program in
northwestern Palm Beach and southwestern Martin Counties (SFWMD, 1997). The
natural communities include wet flatwoods, mesic flatwoods, wet prairies, marshes,
cypress swamps, and some remnant portions of the northern reaches of the
Everglades. The Pal-Mar CARL and SOR projects form a link between Corbett WMA
and JDSP. Only the extreme eastern edge of Corbett WMA is within the Palm Beach
County portion of the Project Area.

Loxahatchee River. This area includes a 1,926-acre preserve area surrounding the
Loxahatchee River in northern Palm Beach and southern Martin Counties. It includes a
mixture of habitats dominated by bottom land hardwoods and cypress swamps within
the freshwater reaches of the river, which converge into a mangrove forest along the
eastward tidal reaches of the river. Much of this property was purchased through the
SOR program (SFWMD, 1997) and a portion was purchased by Palm Beach County.
The property includes the historic flood plain of the Northwest Fork of the Loxahatchee
River, which is designated as a National Wild and Scenic River (DEP and SFWMD
1997). This area is adjacent to the southern boundary of JDSP.

Pal-Mar. This area includes more than 37,000 acres in southern Martin and northern
Palm Beach Counties. It is an extensive system of pine flatwoods, marshes and wet
prairies that forms a linkage between Corbett WMA and JDSP. Much of this area will be

_purchased through the CARL and SOR programs. Only the eastern half of Pal-Mar is
located within the Project Area.

South Fork of the St. Lucie River. This river system is located in the northwestern
side of the Martin County portion of the Project Area. A preserve area of 184 acres
surrounding the lower reaches of the river has been purchased through the SOR
program (SFWMD, 1997). This area is adjacent to the Atlantic Coastal Ridge
Ecosystem. The protection of natural connections between this area and JDSP have
been discussed by the Conservation Fund (1997) and TCRPC (1997).
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METHODS

Preliminary Considerations

Numerous wetland assessment procedures have been developed using a variety of
approaches to determine wetland function (Adamus, 1992), but none have received
wide spread use. This is because the methodologies may not always satisfy all of the
ideal characteristics of a wetland assessment procedure, which include: 1) the ability to
complete the approach in the time and with the resources available; 2) the ability to
provide a standardized and repeatable assessment; 3) a level of technical accuracy and
precision consistent with the time, resources, and information available; 4) the ability to
assess a variety of wetland functions in a varlety of wetland types; and 5) wide
geographlc applicability.

A new wetland assessment procedure that was considered for use in this project is
known as the hydrogeomorphic methodology (HGM), which is being developed by the
COE (Brinson 1993). This procedure is intended primarily for COE use and measures
the ability of wetlands to perform specific functions (Smith et al.,, 1995; Smith, 1995;
Trott, 1997). This assessment procedure uses a hydrogeomorphic classification
system to group wetlands based on geomorphic setting, water source, and
hydrodynamics. HGM was not adopted for use in this project because the procedure
was still under development at the time this project was initiated. In addition, it was
noted that HGM was labor intensive, making it difficult to apply to many wetlands in the
Project Area.

As an alternative, the project team applied a two fold wetland assessment approach.
This involved: 1) a remote analysis based on the interpretation of digital satellite
imagery and infrared aerial photographs; and 2) a field analysis using a functional
assessment methodology developed by the SFWMD. The methodologies used in
these approaches are described in the following sections of this report. Both
approaches were applied by a team comprised of agencies cited in APPENDIX 5.

Data Sources

A variety of data types and sources were used in the project planning phase, field
assessments and subsequent analysis of wetlands within the Project Area. These data
sources provided a spatial and temporal context when assessing wetlands and valuable
inferences as to possible contributing factors affecting wetland status. Additional
descriptions of these data sources are provided in APPENDIX 3.

Topography. The topography of the Project Area can be examined on portions of eight
U.S. Geological Survey (USGS) quadrangle maps: Rood, Palm City, Gomez, Jupiter,
St. Lucie Inlet, Hobe Sound, Indian Town S.E., and West Palm Beach 2 N.E. These
maps are produced at a scale of 1:24,000 and were last revised based on 1980 aerial
photography. They show land use, land cover, roadways and topographic information.
Many individual wetlands can be identified on these maps.
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Soil Survey. The soil survey of Martin County was produced by the U.S. Department of
‘Agriculture (McCullum and Cruz, 1981) and was based on major field work from 1968-
1974. This document describes the soil types in Martin County and contains a series of
maps at a scale of 1:20,000 that show soil types. The Project Area can be viewed in
the original soil survey document on portions of 14 maps corresponding with sheet
numbers 16-17, 24-26, 32-34, 40-42, and 47-49. The soils are mapped using 1970
aerial photography. The soil survey map shows the location of numerous wetlands.

For this project, the soil series are simplified to highlight hydric soils (Figures 4 and 5)
according to recommendations of the Natural Resources Conservation Service (pers.
com., Ken Luidahl) and Carlisle(1995).

Land Cover. The GFWFC produced a statewide land cover map based on 1988
Landsat Thematic Mapper satellite imagery. The primary use of the GFWFC land cover
maps was to identify natural communities for statewide planning efforts (Cox et al.,
1994). The overall accuracy of the map is estimated at 80-90 percent. Numerous
wetland communities are identifiable on this map. A 1:24,000 scale map was produced
of the Project Area that shows the classified vegetative communities (Figure 6).

National Wetlands Inventory. The USFWS has prepared the National Wetlands
Inventory (NW1), which is a series of maps that identifies and classifies wetlands. The
NWI maps correspond with the USGS quadrangle maps, which are used as base maps
for the NWI. The USFWS identified wetlands through the interpretation of 1984 aerial
photography and classified wetlands according to the systems described by Cowardin
‘etal., (1979). Wetlands are identified on the maps using alphanumeric codes to
indicate the type of wetland, dominant vegetation, and hydrological characteristics
(Figure 7 and 8). See APPENDIX 4 for additional definitions of the corresponding
codes assigned to the wetland classification.

Infrared Aerial Photography. More recent infrared aerial photographs of the Project
Area were obtained from Photo Science, Inc. of Gaithersburg, Maryland. The
photographs were taken between March 18, 1994 and February 2, 1995 as part of the
National Aerial Photography Program (NAPP), which is a cooperative program between
the USGS and participating states. Each photograph covers an area corresponding
with a quarter of the USGS quadrangle map. Nine photographs were specially ordered
for this project. Details concerning these photographs are provided in the next section
of this report. These photographs were used extensively as a basis for comparison
and evaluation of Project Area wetlands in conjunction with ground monitored sites
(Figures 9 and 10).

Satellite Imagery. Martin County contracted with Environmental Systems Research
Institute, Inc. (ESRI), to provide a wetland and land use characteristics analysis map
using Landsat Thematic Mapping (TM) and SPOT satellite technology. The imagery
data were analyzed and classified using Earth Resources Data Analysis System
(ERDAS) software and converted to a GIS layer coverage using ARC/INFO GRID
software. Landsat TM imagery data was obtained for July 1996 and the corresponding
SPOT imagery collected in October 1996. TM bands 3, 4, 5 and 6 were used to
classify land cover features based on twenty training sites. (See APPENDIX 3,
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Selected Data Sources for an explanation of the satellite imagery data.) Priorto
classification, the 10 meter (m) SPOT data was digitally merged with the TM bands to
incorporate the higher resolution imagery as part of the classification scheme. A
combined total of nine different land use and vegetation cover classes were extracted
with an overall accuracy of 85 percent when compared with the independent ground
truth data. Three wetland vegetation cover classes were identified and denoted as
freshwater forested, brackish water forested and freshwater non-forested (Figures 11
and 12). GIS data layers representing the wetlands present in this 1996 time period
were then compiled from these wetland classes for the Project Area.

Composite Data Overiays and Analysis

The TM data was employed as a major component of the wetland planning project.
This TM mapping process provided information on vegetation type and soil moisture
relative to the date of the imagery acquisition and other temporal data formats. The TM
data was subsequently incorporated into map overlays of the hydric soils from the soil
survey and the NWI data. This product was then used as a planning tool to aid in the
delineation of wetlands and assess the overall spatial pattern of wetland distribution.
This product was a useful guide to locating wetlands, but field delineation according to
the appropriate jurisdictional definition determined the final location and extent of
wetlands.

Remote Analysis

The first level of analysis of wetlands in the Project Area was through the interpretation
of aerial photography. This type of analysis had the advantage that it could be applied
equally to all wetlands within the entire Project Area. This was important because of the
large size of the Project Area and because the project team did not have access to all
properties containing wetlands. A disadvantage to this type of analysis was that certain
details such as determining the exact vegetation composition in a particular wetland
was not possible without a field inspection.

The most recent color infrared aerial photographs were obtained for this analysis
through the USGS NAPP. The aerial photographs were taken between March 18, 1994
and February 2, 1995. The full image of each aerial photograph covered an area of
approximately 25 square miles. We obtained 40 inch x 40 inch enlargements of each
photograph to analyze wetlands in the entire Project Area. The photographs were
mounted, covered with clear acetate, and displayed adjacent to one another for
purposes of conducting this analysis. ’

The project team worked together to evaluate each photograph. Photographic
interpretation of adjacent land cover, drainage networks, and wetland water levels
formed the basis of this remote analysis methodology, which was designed specifically
for this project. Various land cover boundaries, drainage features and interpretations of
water storage depth were delineated on acetate overlays of the aerial photographs.
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The potential influence of these factors on wetland functions within the Project Area
was scored according to a qualitative ranking based on the presence and proximity of
stress indicators as summarized in Table 3. The interpretation of a specific indicator
and its potential impact as a stressor affecting wetland functions was based on the
collective professional judgement of the team.

Table 3. Category type and rank score assigned to generalized indicators of stressors
on wetland functions based on their presence and/or close proximity to wetlands.

Stress Indicator Rank Score and Atiribute

Stress Type 1 2 3
Land Cover Impact Urban Agricultural Natural
Drainage Impact Major Intermediate Minor
Water Storage Low Intermediate High

A composite score was calculated from the sum of these classification rankings to yield
an overall estimate of the wetland functional impact attributed to these potential
stressors. Zones having a total score of 3-4 were characterized as areas of relatively
low quality (function) wetlands; 5-7 as areas of medium quality wetlands; and 8-9 as
areas of high quality wetlands. The following discussion explains how these features
relate to wetland functions, and how they were scored in the analysis.

Land Cover. This feature relates to the surrounding land use and condition of the land
as a potential influence on wetland function. Wetlands adjacent to natural communities
provide better wildlife habitat than wetlands adjacent to cleared or urban areas.
Adjacent habitat is important for those species requiring a diversity of habitats in their
life cycle and for those species preferring large expanses of similar habitat. Biodiversity
within a wetland can be a product of the extent of surrounding natural areas. Nearby
development may result in habitat fragmentation and serve as a barrier to wildlife
movements. The land cover feature also is an indicator of factors affecting water
quality. The surrounding land use is an indicator of the types of nutrients and other
elements present in storm water runoff or seepage entering a wetland. The presence
and character of a natural or partially natural upland buffer can play a large part in
filtration and attenuation of pollutants before they can enter a wetland. A natural buffer
may also provide valuable nutrients and detrital material to the wetland for healthy
primary production in the food chain.

The land cover within a specified buffer zone near each wetland was classified as either
urban, agricultural, or natural according to the predominate land use. Wetlands
impacted by urban land uses such as residential/golf course, commercial, industrial, or
institutional uses present within the zone received a category score of 1. Wetlands with
buffer zones impacted by agriculture uses such as cleared pasture, row crops, groves,
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or other agricultural land uses received a score of 2. Wetlands where buffer zones
were adjacent to natural communities received a category score of 3.

Drainage Network. This feature is related to stressors on wetland functions attributed
to alteration of groundwater and surface water hydrology. In general, wetlands adjacent
to or intersected by ditches or drainage canals exhibit impaired functionality due to
alterations in hydrology relative to those wetlands where a drainage system is not
present. Typically, wetland hydroperiod and pattern of hydrology is altered by ditches
and canals. Depending on the extent of ditching, a variety of wetland functions may be
affected, including the structure of plant communities, wildlife utilization, and water
storage functions. Stormwater retention time for water is reduced by drainage, thereby
reducing the cycling of nutrients. A wetland receiving water from a ditch is also subject
to an increase in sediment and pollutant load. In addition, the diversion of water that
would otherwise flow through a wetland could result in significant loss of natural
pollutant attenuation, thereby raising the potential of water quality degradation
elsewhere in the drainage basin.

Drainage network impacts were ranked in each zone as major, intermediate, or minor
with a corresponding score of 1, 2, or 3 (Table 4). The major classification was applied
to zones having a series of rows or a grid pattern of ditches or roadside swales present.
Most individual wetlands within this zone were intersected by one or more ditches. The
intermediate classification was applied to zones where several ditches or roadside
swales may have been present, but a repeating pattern of drainage ditches was not
present. Some of the individual wetlands in this zone were intersected by a ditch or
roadside swale. The minor classification was applied to zones having few ditches
present and where most.individual wetlands were not intersected by a ditch.

Wetland Water Level. This feature was directly related to the signature of water depth
and storage capacity within individual wetlands. At the time the aerial photographs
were taken, wetland water levels within the Project Area were relatively high. Most of
the marshes and wet prairies in undeveloped portions of the Project Area were filled
with water and were identified by a characteristic dark color on the infrared aerial
photographs due to the light absorption quality of water. Wetlands of a similar type, but
with greatly reduced water levels due to drainage activities, typically appeared much
lighter in hue. Lower water levels were an indicator of reduced hydrology function
compared to similar wetland types having deeper water depths and hence, potentially
more seasonally stable hydroperiod. A reduction in depth, duration, frequency of
wetland inundation could manifest itself in an increase of exotic, nuisance, or
inappropriate plant species, as well as a decrease in distribution and abundance of
aquatic invertebrates and vertebrates. Organic decomposition rates, nutrient cycling
pathways, and primary and secondary production could be significantly disrupted. In
some instances, reduced water levels could sever wetland ecosystem connectivity,
isolating wetlands that were historically interconnected.

A light classification was applied to zones in which most individual wetlands appeared
lighter in color than undisturbed wetlands of a similar type, indicating a reduced water
level. The NWI Wetland Classification was used to assist in identifying wetlands of a
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similar type. The intermediate classification was applied to zones where only some of
the wetlands appeared lighter in color than undisturbed wetlands of a similar type,
indicating a partially reduced water level. The high classification was applied to zones
where most individual wetlands within the zone appeared dark in color or otherwise
natural in appearance, typical of similar wetlands known to be relatively undisturbed.
Light wetland color was assigned a score of 1, intermediate a score of 2, and dark a
score of 3. This color-based variable was not as sensitive to forested wetlands,
including wet pine flatwoods, in terms of quality evaluation.

Field Analysis

A second level of wetland analysis in the Project Area was conducted through a field
inspection. Additional details about the wildlife utilization, vegetation, hydrology, and
water quality was needed to ground truth the aerial photography interpretation. After
considering several methodologies the project team selected the Wetland Rapid
Assessment Procedure (WRAP) developed by the SFWMD (Miller and Gunsalus,
1997). This procedure was selected for several reasons. It was regionally tailored for
freshwater wetlands in southern Florida. Its variable selection and associated
descriptor were sensitive to conditions in the Project Area. It incorporated use of easily
obtainable existing data, effectively addressed ecological and anthropogenic factors in
wetland function and could be done within 1-2 hours of field time. Furthermore, the
developers of WRAP had performed statistical analyses demonstrating that results
were highly repeatable. Most of the variation in WRAP scores were attributable to
wetland differences and not the result of variations in the way wetlands were scored by
the individuals conducting the assessment (Miller and Gunsalus, 1897).

The WRAP was applied to 46 wetlands (39 site locations) in the Martin County portion
of the Project Area from June 19, 1997 to October 21, 1997 (Figure 13). These study
sites were selected based on their high potential for development and to reflect a
representative sampling of the remotely classified high, medium, or low quality
wetlands.

Authors of the WRAP technique accompanied the project team in the field on several
occasions and provided assistance to ensure that the WRAP analysis was conducted
properly. Prior to visiting a wetland, field personnel examined available maps and aerial
photographs to determine adjacent land uses to assist in evaluating the potential
wetland impacts. The project team also examined other data such as soil survey maps
and National Wetland Inventory (NWI) maps. Each wetland was visited by 3-10
members of the project team. The amount of time spent in each wetland varied,
depending on the size of the wetland. Generally, the team members would divide into
small groups and spread out, walking a minimum of 50 percent of the wetland
perimeter. In some situations where the wetland was extremely large, inspection of 100
percent of the wetland perimeter was not possible. In these circumstances, the WRAP
analysis was only applied to that portion of the wetland visited by the project team.
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From field observations, each of the wetlands was scored based on the evaluation of
seven variables, including: 1) wildlife utilization; 2) wetland overstory/shrub canopy; 3)
wetland vegetative ground cover; 4) adjacent buffer; 5) exotic and nuisance plants; 6)
wetland hydrology; and 7) water quality inputs and treatment systems (Table 4). Team
members separately evaluated each wetland for the above variables. After examining
each wetland, the project team members gathered together at the edge of the wetland
and formulated a consensus opinion about what score should be assigned for each
variable. The determination of scores followed the guidelines detailed in Miller and
Gunsalus (1997). All scores were assigned in half point intervals. For example, a
wetland received a score of 2.5 for wildlife utilization if the team members judged the
wetland to have above moderate, but less than strong evidence of wildlife utilization.
An overall score was calculated by summing the values of the seven variables and
dividing the total by 21, the highest possible score if all of the variables received a score
of 3. In cases where a variable such as the wetland overstory/shrub canopy was
determined to be not applicable, then the total was divided by the revised maximum
possible points. This procedure yielded an overall WRAP score ranging from 0 to 1 for
each wetland.

The following sections provide an outline of the scoring procedure for each variable. A
more detailed description of these variables and examples of characteristics to be
considered in assigning scores is provided in Miller and Gunsalus (1997).

Wildlife Utilization. The wildlife utilization variable evaluates observations and signs
(i.e. scat, tracks, etc.) of wildlife use, primarily by wetland dependent species. In
addition, it also addresses potential wildlife use through the presence or absence of
wildlife food sources, nesting areas, roosting areas, den trees and protective cover. If
the wetland exhibits no evidence of wildlife utilization it receives a score of 0; minimal
evidence of wildlife utilization, a score of 1; moderate evidence of wildlife utilization, a
score of 2; and strong evidence of wildlife utilization, a score of 3.

Wetland Overstory/Shrub Canopy of Desirable Species. The wetland
overstory/shrub canopy variable evaluates the presence, health and appropriateness of
the wetland's shrub and overstory canopy. The functional assessment of the canopy
strata is objectively evaluated based on food, cover, nesting potential, and
appropriateness of the vegetative community. The canopy strata is evaluated based on
the habitat type. This variable may not be applicable to freshwater marsh and wet
prairie habitats where overstory/shrub canopy are typically not present. Undesirable
plant species include exotic and nuisance plant species. If the wetland has no desirable
wetland overstory/shrub canopy trees present it receives a score of 0; if it has few of
these types of canopy trees present, a score of 1; a moderate amount of desirable
wetland overstory/shrub canopy trees present, a score of 2; and an abundant amount of
desirable canopy trees present, a score of 3. This variable is not applied when the
wetland has less than 20 percent coverage by canopy/shrub species.
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Table 4. Category type and rank score assigned to generalized indicators of stressors
on wetland variables based on their presence and/or close proximity to wetlands.

Variables
Wildlife Utilization

Vegetative Overstory/
Shrub Canopy

Vegetative Ground
Cover

Adjacent Buffer

Exotic/Nuisance Plants

Wetland Hydrology

Water Quality
Input*

Water Quality
Treatment*

=]

none

none

none
(<25°/o)

none

abundant
(>75%)

severely
altered

highway/
improved
pasture

0
none

Rank Score of Attribute

1
minimal

few desirable

minimal
(~50%)
width <30 ft

few undesirable
species present

strong
(~50%)

inadequate

Land Use Input Rank Score and Attribute

2

moderate

moderate

moderate
(~75%)

width >30<300 ft
mostly desirable
species

moderate
(<25%)

adequate with external

affects

3
strong

abundant

abundant
(>90°/o)

width >300 ft
mostly desirable
species

none
(<1 Oo/o)

adequate no
external affects

15

single family
residence/
golf course

2

low density residence/
unimproved pasture

3

recreation/
open space

Water Quality Treatment Rank Score and Attribute

1

grass swales only or separation berms; wet
dry retention only

2.5

detention with swales;

(combination grass wet and dry detention

swale with dry
retention = 2)

3
natural
undeveloped

* The scores from the land use input category and the treatment categories were averaged to provide
one final score for the water quality inputs and treatment category. '

Wetland Vegetative Ground Cover. The vegetative ground cover variable evaluates
the presence, abundance, appropriateness and condition of vegetative ground cover
within the wetland. Undesirable plant species include exotic and nuisance plant
species. If the wetland has no desirable vegetative ground cover present (i.e., greater
than 75 percent of undesirable vegetation), it receives a score of 0; minimal desirable
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vegetative ground cover present (i.e., approximately 50 percent undesirable
vegetation), a score of 1; a moderate amount of desirable vegetative ground cover
present (i.e., less than 25 percent undesirable vegetation), a score of 2; and abundant
desirable vegetative ground cover present (less than 10 percent nuisance and
inappropriate plant species), a score of 3.

Adjacent Upland/Wetland Buffer. This variable evaluates the area adjacent to the
subject wetland and the landscape setting of the wetland. This variable is evaluated
based on the adjacent buffer size and the ecological attributes (i.e. cover, food source
and roosting areas for wildlife) that this area is providing in association with the wetland
that is being assessed. If the wetland has no adjacent upland/wetland buffer, it
receives a score of 0; adjacent upland/wetland buffer averages 30 feet or less
containing desirable or undesirable plant species, a score of 1; adjacent upland/wetland
buffer averages greater than 30 feet but less than 300 feet containing predominantly
desirable plant species, a score of 2; adjacent upland/wetland buffer averages greater
than 300 feet containing predominantly desirable plant species, a score of 3.

Field Indicators of Wetland Hydrology. This variable evaluates the hydrologic regime
based on observed field indicators for the subject wetland. The evaluation considers
hydroperiod duration and magnitude. It is generally interpreted by using vegetative
indicators and other signs of altered hydrology such as the encroachment of upland and
transitional plant species into the wetland. In addition, hydrologic indicators such as
lichen lines, algal mats, adventitious roots and basal scarring are also utilized. If the
hydrologic regime of the wetland has become severely altered with strong evidence of
succession to transitional, upland, or open water plant communities it receives a score
of 0; the hydrologic regime is inadequate to maintain a viable wetland, a score of 1; the
hydrologic regime is adequate to maintain a viable wetland system, but external
features may affect wetland hydrology, a score of 2; and the hydrologic regime is
adequate to maintain a viable wetland system, a score of 3.

Water Quality Inputs and Treatment. The water quality variable evaluates the water
quality runoff into the subject wetland from adjacent land uses. This variable evaluates
the percent and type of surrounding land uses as well as any pretreatment of surface
waters prior to the discharge into wetlands. Fifty percent of this score is based on the
land use category, and 50 percent is based on the treatment category. Scores for land
use types encountered in this project are as follows: recreation/open space receives a
score of 3; unimproved pasture, a score of 2; low density residential, a score of 2;
single family residential, a score of 1.5; golf courses, a score of 1.5; highway, a score of
1; and improved pasture, a score of 1. The scores for the treatment category include
the following: natural undeveloped area, a score of 3; berms which prevent runoff from
entering a wetland, a score of 2.5; wet detention with swales, a score of 2.5; wet
detention with dry retention, a score of 2.5; combination grass swale with dry retention,
a score of 2; grass swales only, a score of 1; dry retention only, a score of 1; and no
treatment, a score of 0. The scores from the land use category and the treatment
categories are averaged to provide one final score for the water quality inputs and
treatment category.
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RESULTS AND DISCUSSION

Wetland Landscape Setting

Physiographic Features. The Project Area includes several unique physiographic
features which frame and influence the Project Area wetlands. These features include
the Atlantic Coastal Ridge, the South Fork of the St. Lucie River, the Loxahatchee River
and Jonathan Dickinson State Park (Figure 14). The Project Area also includes a
series of geologic interdunal swales that are separated by parallel accretion ridges
which are generally aligned in a north to south direction.

U.S. Highway 1 is generally positioned on top of the Atlantic Coastal Ridge which
borders the eastern side of the Project Area. The Atlantic Coastal Ridge consists of
dunes, beaches and bars which were formed by sands deposited through
sedimentation and biogenesis in shallow seas, approximately 1.6 to 0.01 million years
ago during the Pleistocene and Holocene Epochs (Fernald, 1989). The elevation of the
ridge varies from approximately 25 feet to 85 feet Mean Sea Level (MSL). The soils
supporting the ridge are nearly pure siliceous sand and these sands drain extremely
well.

Jonathan Dickinson State Park includes over 10,000 acres of mainly pristine Florida
- Coastal habitat and is located in the southeast corner of the Project Area in Martin
County.

Land Use. The land use to the north of the Project Area is urban as a result of the
town of Port Salerno and the City of Stuart (Figure 15). Urban activity is also located on
the eastern side of the Project Area as a result of U.S. Highway 1, which connects the
towns of Hobe Sound and Tequesta. U.S. Highway 1 also supports urban development
on the east side of the Project Area in the form of non-residential uses of strip '
development, and residential subdivisions, which are constructed east and west of U.S.
Highway 1. This highway provides a major transportation conveyance link between
north and south urbane components of this area.

The majority of the Project Area can be categorized as large private ranches adjacent
to improved and semi improved agricultural uses. Cattle and citrus production comprise
the majority of agricultural activity in the Project Area. Large tracts of land within the
Project Area are still in a natural condition with the only man made impacts being the
result of minor water control facilities.

The land use within the southern portion of the Project Area consists of low density
residential development and semi improved pasture, unimproved pasture, and
undeveloped natural vegetative communities (Figure 15).  The land use on the western
portion of the Project Area includes two major traffic facilities; 1-95 and the Florida
Turnpike. Other land uses on the western side of the Project Area are mainly rural in
nature such as citrus groves, improved pasture, semi improved pasture, unimproved
pasture, a few row crops and undeveloped natural vegetative communities. A portion of
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the Project Area in Martin County also includes several sections of land that are part of
the State of Florida Conservation and Recreational Lands (CARL) purchase program
known as the Pal-Mar tract.

The center of the Project Area in Martin County is bisected into north and south parcels
by a two lane road, which runs east to west and is known as Bridge Road (CR-708).
Bridge Road currently provides access to some commercial and industrial zoned lands.
It is anticipated that U.S. Highway 1, Cove and Bridge Roads will all provide future
radiating corridor areas that will result in the highest probabilities for future wetland
impacts from human activity.

General Topography. Many of the numerous depressions occupied by wetlands in the
Project Area are visible on the USGS quadrangle topographic maps. However,
because of the narrow range of topography in the Project Area, these maps are of
limited value in evaluating wetlands. The relatively flat topography contributes to the
poor drainage and widespread presence of wetlands in the Project Area.

The topography of the eastern portions of the Project Area varies in elevation from 25
to 85 feet MSL and can be categorized as ridge and swale. The most eastern portion
of the Project Area follows along the Atlantic Coastal Ridge which runs the entire length
of the Project Area (Figure 14). Proceeding west from the ridge, the land form drops in
elevation into a series of lake swamp and flatwood ridges, which are the result of
interdunal swales being separated by accumulation of sand most likely accreted in the
Pleistocene and Holocene epochs. '

Starting at the eastern edge of the Project Area, the first stream and lake swamp
system includes the wetland system connecting Banner Lake through Hobe Sound
Country Club and the wetland system of the Medalist Golf Club. The second ridge is
vegetated with an extensive natural scrub community and varies in elevation from 25 to
30 feet MSL. The second ridge drops off to the west into a second stream and lake
swamp system. Both of these stream and lake swamp systems appear to receive a
significant amount of seepage flow from the western side of the Atlantic Coastal Ridge.
These two stream and lake systems eventually converge within Jonathan Dickinson
State Park and flow to the North Fork of the Loxahatchee River (Figure 14).

Further west, the topography rises gently to a third and wider scrub ridge with
elevations generally from 18 to 25 feet MSL. The topography then drops gently to the
west into a very broad and flat plain that is generally 14 to 16 feet MSL. This flat plain
is vegetated with pine flatwoods. This plain extends west to the depressions, which link
the South Fork of the St. Lucie River to the Northwest Fork of the Loxahatchee River.
This pine palmetto flatwoods plain is honeycombed with cypress heads, wet prairies
and fresh water depression marshes.

The scrub habitat on the eastern portion of the Project Area and located on the ridges is
a very significant natural community, because of its status as a rare, unique and
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endangered habitat. The ridges are roughly parallel to each other. These ridges exhibit
a high quality xeric oak and pine mesic oak habitat (Figure 6).

Soils and Ground Cover Associations. Soil types and the related water bearing
characteristics are closely linked to the vegetation plant communities found scattered
throughout the Project Area. A generalized description of these associations is
summarized below.

Ridge Associations: The Atlantic Coastal Ridge is comprised generally of Salerno,
Jonathan and Hobe soils, which are characterized as nearly level to gently sloping,
poorly drained, moderately drained, moderately well drained, and somewhat
excessively drained soils that have a dark colored, weakly cemented, dominantly sandy
subsoil below a depth of 50 inches. This ridge is dominated by a sand pine (Pinus
clausa) overstory. The under story is dominated by myrtle oak (Quercus myrtifolia),
sand live oak (Quercus geminata), and Chapman's oak (Quercus chapmanii). The
ridge also supports Florida rosemary (Ceratiola ericoides) and some scrub hickory
(Carya floridana). Some of the characteristic shrubs include fetterbush (Lyonia lucida),
shiny blueberry (Vaccinium myrsinites), staggerbush (Lyonia fruticosa), saw palmetto
(Serona repens), and pawpaw (Asimina reticulata). This is also the probable habitat for
the four petaled pawpaw (Asimina tetramera) although no specific specimens were
confirmed during the study.

The ground cover of the Atlantic Coastal Ridge generally includes: prickly pear cactus
(Opuntia humifusa), tread softly (Cnidoscolus stimulosus), wire weed (Polygonella sp.),
pineweeds (Lechea sp.), large flowered rosemary (Conradina grandiflora), yellow
buttons (Balduina angustifolia), panic grass (Dicanthelium sabulorum), penny royal
(Piloblephis rigida), blazing star (Liatris chapmanii), milk pea (Galactia volubilis), blue
eyed grass (Sisyrinchium solstitiale), corkscrew threeawn (Artiostida gyrans), and
reindeer moss (Cladina sp.).

Portions of the secondary ridges located west of the Atlantic Coastal Ridge contain very
good quality xeric oak habitat. The soils consist of St. Lucie sand and Satellite Variant
sand. These ridges although not as high as the primary Atlantic Coastal Ridge, still
support similar understory and ground cover and an overstory comprised of scrub
hickory, myrtle oak, sand live oak and Chapman's oak.

Sloughs: The ridges are separated by open water areas, which are described as broad
slough, lake swamps, and associated freshwater depression marshes. These open
water areas are generally more uniform and well defined than the secondary ridges,
which are interrupted with presence of freshwater depression marshes. The dominant
species of these systems generally include: maidencane (Panicum hemitomon), St.
John's wort (Hypericum fasciculatum), various rushes (Juncus sp.), chainfern
(Woodwardia virginica), red root (Lacnanthes caroliniana), yellow eyed grass (Xyris
sp.), bladderworts (Utricularia sp.), saw grass (Cladium jamaicense), willow (Salix
caroliniana), pickerelweed (Pontederia cordata), arrowhead (Sagittaria sp.), primrose
willow (Ludwigia sp.), fireflag (Thalia geniculata) and leather fern (Blechnum
serrulatum).
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Flatwoods: Pine mesic flatwoods and palmetto prairies occupy the higher elevation
landforms that straddle open marshes. These forested areas are comprised of an
overstory of slash pine (Pinus elliottii) and cabbage palms (Sabal palmetto), with an
understory of saw palmetto, gallberry (/lex glabra), fetterbush, St. Johns wort, wax
myrile, and dahoon holly (/lex cassine). The ground cover includes: wire grass,
brackenfern (Pteridium aquilinum), meadowbeauty (Rhexia nuttallii), yellow eyed grass,
short spike bluestem (Andropogon brachystachyus), yellow star grass (Hypoxis juncea),
leather fern, and joint grass (Coelorachis tuberculosa).

West of the ridge and depression system, the topography develops into flatwoods,
which is characterized by a mosaic of freshwater depression marsh wetlands. These
flatwoods extend to the western boundary of the Project Area and are interrupted only
by the two sloughs, which historically connected the South Fork of the St. Lucie River to
the Loxahatchee River. :

The soils of this flatwoods area are comprised of Wabasso, Riviera and Oldsmar
associated soils. These soils are nearly level, poorly drained soils; most are sandy to
depths of 20 to 40 inches. However, some are sandy to a depth of more than 40
inches; most have a subsoil that is dark colored and sandy in the upper part and loamy
in the lower part. The flatwoods are dominated with an overstory of slash pine with an
occasional sabal palm. This typical Florida flatwoods system is characterized by a
lower density of slash pine and saw palmetto and a higher density of herbaceous
vegetation than the mesic flatwoods and palmetto prairies described above. The
dominant shrub understory of this community includes: gallberry, tarflower (Befaria
racemosa), and wax myrtle. The dominant herbaceous vegetation within this
community includes: wire grass (Aristida sp.), bracken fern, meadowbeauty, yellow
eyed grass, short spike bluestem, yellow star grass, and creeping bluestem
(Schizachyrium stoloniferum).

Depression Marshes: The vegetation of freshwater depression marsh wetlands, which
form a mosaic within the pine palmetto flatwoods, are generally dominated by:
maidencane, rushes (Scirpus sp.), broom sedge (Andropogon sp.), wax myrtle, marsh
pink (Sabatia sp.), beak rushes (Rhynchospora sp.), sedges (Carex sp.), bog buttons
(Lachnocaulon anceps), meadowbeauty (Rhexia sp.), cordgrass (Spartina bakeri),
hedge hyssop (Gratiola ramosa), water hyssop (Bacopa ssp.), hat pins (Eriocaulon
decangulare), bracken fern, pink sundew (Drosera capillaris), St. Johns wort, yellow
eyed grass, bladderwort (Utricularia sp.), pickerelweed, arrowhead, primrose willow
and buttonbush (Cephalanthus occidentalis).

Mixed Hardwood Forests: Portions of the broad sloughs, stream and lake swamp
systems also exhibit areas of mixed wetland hardwoods. Generally where the mixed
wetland hardwoods exist, they can be considered as good quality forested wetlands.
These areas consist of cypress, (Taxodium sp.), red maple (Acer rubrum), red bay
(Persea borbinia), cabbage palm, pop ash (Fraxinus caroliniana), wax myrtle, hackberry
(Celtis laevigata), willow, loblolly bay (Gordonia lasianthus), swamp bay (Persea
palustris), sweet bay (Magnolia virginiana), dahoon holly, laurel oak (Quercus laurifolia),
and water hickory (Carya aquatica).
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Comparison of Remote and Field Assessments for Wetlands

Appendix 5 includes a summary sheet and other information for each of the wetlands
in which WRAP was conducted (Figure 16). Overall WRAP scores of the wetlands
examined in the Project Area had a mean of 0.72 with a range of 0.39 to 1.0. One
wetland received a score of 1.0, indicating maximum function and minimal disturbance.
This wetland was located in Jonathan Dickinson State Park. The site with the lowest
score of 0.39, indicating low wetland functions, was located within a rural ranchette
subdivision located in the south central Project Area. This site was identified as a
wetland on the NWI maps and appeared to have been excavated. Inspection of the soil
survey photograph indicated that a natural wetland formerly occupied this site.

Remote analysis using the infrared aerial photographs resulted in the identification of
areas of high, medium and low quality wetlands (Figures 17 and 18). The NWI wetland
boundaries were used as the reference to display these areas in the GIS database.
The analysis of the data for wetlands in the Project Area indicated that 72 percent were
classified as high quality wetlands, 21 percent were classified as medium quality
wetlands, and three percent were classified as low quality wetlands.

The largest areas of high quality wetlands occur in predominately undeveloped regions
of the Project Area, such as Jonathan Dickinson State Park, The Atlantic Coastal
Ridge Ecosystem, Pal-Mar, the South Fork of the St. Lucie River and the Northwest
and North Forks of the Loxahatchee River. Generally, these high quality systems have
not been directly altered in their hydrology by surface drainage ditches that are
prominent throughout most of the study area. Although numerous drainage ditches
have been previously constructed within the Pal-Mar wetlands region, there have been
little affect on the surrounding wetlands due to a lack of positive discharge for these
drainage features.

The largest areas of medium quality wetlands occurred along the north and northwest
portions of the Project Area. These wetlands have been impacted by urbanization and
development of subdivisions, semi-improved and improved pasture south of Cove
Road, and agricultural development both north and south of CR 708. The next largest
area of medium quality wetlands occurred in the south central portion of the Project
Area, also impacted by urbanization, development of subdivisions, and semi-improved
and improved pasture. These wetlands are impacted by dredging and filling or related
tand disturbances prior to State and County wetland protection provisions implemented
in 1977 and 1982. Secondary impacts, such as indirect aiterations in hydrology and
water quality from projects developed since 1982 may have also contributed to the loss
of quality in these wetlands.

The predominant areas of low quality wetlands included improved pasture, vegetable
farmed areas, and citrus agricultural development areas located adjacent to I-95 and
north of CR 708. These wetland areas have largely been altered in hydrology by
extensive drainage activities in and around these wetlands. Natural buffer areas
around these wetlands were often minimal or included highly disturbed areas from past
or present agricultural activities.
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In general, the WRAP scores are consistent with and verified the results of the remote
analysis (Table 5). The locations identified as areas of high quality wetlands typically
have a higher WRAP mean score of 0.81, with a range of 0.48 to 1.0 for wetland
functionality. The mean WRAP score within areas remotely designated as medium
quality wetland is 0.67 with a range of 0.39 to 0.85 for wetland functionality. The mean
WRAP score within areas designated remotely as low quality wetlands is 0.56, with a
range of 0.50 to 0.61 for wetland functionality. On some sites, the WRAP scores show
a high degree of variability. Usually, the wetlands having low WRAP scores in areas of
otherwise high quality wetlands are impacted by a road, ditch, or nearby canal. Low
WRAP scores are useful for identifying wetlands which are most in need of restoration.
The major locations in the Project Area that are identified as potential restoration areas

are discussed later.
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Table 5. Summary of the wetland quality analysis based on remote and field
assessments (n = number sample sites comprising the mean score).

Remote Quality Assessment Category

\ High Medium Low
Number of Wetlands 1,944 1,057 250
Total Acres 15,733.8 4,475.0 615.2
Percent of Project Area 72% 21% 3%
Corrésponding WRAP Score for Remote Categories
WRAP Score Range 0.48-1.0 0.39 - 0.85 0.50 - 0.61

WRAP Score Mean (n) 0.81 (20) .  0.67 (24) 0.56 (2)

In two instances, wetland areas which received lower WRAP functioning scores actually
received medium and high remote designations. The first area was the most southerly
portion of the South Fork of the St. Lucie River (vicinity of Bridge Road), which
intersects an orange grove. This area received a WRAP score of 0.48 (WRAP site 13;
see Figure 13) for existing functionality because of the hydrology and subcanopy
vegetational impacts to this area as a result of the existence of the grove. In another
example, a wetland area, which is part of Roebuck Creek located off of SR-76, received
a WRAP score of 0.45 for existing wetland functionality. This area was heavily
impacted by adjacent urban development resulting in alterations to the wetland
hydrology, which was accompanied by exotic plant and nuisance plant species
infestation. However, like the previous example, the hardwood canopy, which defines
this area and the potential for this area to be restored, resulted in a medium rating.

Statistical comparison of the WRAP scores with the remote assessment of wetland
functions was not appropriate because the wetlands used in the field analyses were not
chosen randomly. While the opportunity to conduct site visits was restricted to
accessibility, the project team determined that greater benefits for the project could be
achieved by conducting WRAP evaluations in selected areas. Within these areas,
wetlands were chosen that appeared to be typical of other wetlands in the area. Also,
when there was an opportunity, wetlands exemplifying the extremes in wetland
condition (e.g., pristine compared to highly impacted) were selected.

Wetland Quality of Major Locations in the Project Area

The following section describes the major wetland locations within the Project Area and
summarizes the WRAP score results for selected sites together with the remote aerial
photo assessment of the surrounding wetland quality. Table 6 summarizes the quality
designation and associated WRAP score assigned to the site locations where the
WRAP assessment was conducted. Refer to Figure 13 for the site locations of the
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WRAP assessments. Figures 17 and 18 depict the wetland quality based on the
remote analysis.

Poinciana Gardens Area (WRAP Sites 1-3).

This area is located just west of Highway US-1 and includes sections 8 and 9 (Figure
13). The surrounding land use includes medium density residential development
(Poinciana Gardens, see Figure 17) adjacent to undeveloped land parcels. The
uplands community is predominantly pine flatwoods/palmetto mixture. WRAP sites 1-3
were selected.in this area due to the high potential for future development. Highway
US-1 is located just east of these study areas. WRAP scores for these wetlands are
highly variable (ranging from 0.58 to 0.90) depending on the proximity to US-1 and
alterations in hydrology due to local road drainage. Exotics such as melaleuca
(Melaleuca quinquenervia) and downy rose myrtle (Rhodomyrtus tomentosus) are
invading the adjoining wetlands along US-1.

The remote analysis concludes that wetland quality increased with increasing distance
from US-1 (Figure 17). Larger depressional wetlands are located further west of the
coastal ridge and appear in good condition. Correction of drainage impacts and control
of exotics can improve wetland quality for those wetlands located along US-1.

Hobe Golf Club/Eaglewood & East Bridge Road (WRAP Sites 4 & 30).

These wetland sites are a contiguous area of undeveloped land (site 4 - section 29)
and a location adjacent to Bridge road near the fringe of the Hobe Golf Club (site 30 --
section 29). Site 4 is a scrub-shrub wetland dominated with red bay, sweet bay, red
maple and dahoon holly. Remote analysis of the surrounding wetlands indicates this
region contains large depressional wetlands of very high quality. The surrounding land
use is open native habitat. Bridge Road is the only major influence on the wetland
hydrology and may be contributing to some greater than expected ponding along those
wetlands adjoining the road. The WRAP score for this site is 0.74.

Site 30 is Banner Lake located just south of the Hobe Golf Club and north of the
Eaglewood residential development (Figures 13 and 17). This is the largest wetland
evaluated using the WRAP assessment technique. The land use is low density
residential in combination with a golf course. The littoral zone around the lake is heavily
infested in places with torpedo grass (Panicum repens) and cattail (Typha sp.). It is not
known if the lake receives direct runoff from the golf course. The WRAP evaluation
results in a score of 0.70 indicating the wetland is moderate in quality. Remote analysis
of wetlands contained within the golf club to the north and the Eaglewood development
to the south are also ranked medium in quality due to the surrounding influence of

these developments.

August 2000 27 Loxahatchee River Basin
Final Wetland Planning Project



Table 6. Summary of WRAP scores for the 39 wetlands in the Project Area in Martin

County.
Wetland Quality WRAP Area
NoT NWI2 Design-  Modifier4 Score$ (acres) Location®
ation3
1 PEM1F med none 0.75 5.5 Poinciana Gardens
‘ Area
2 PEMI1F high none 0.83 10.8  Poinciana Gardens
) Area
3 PEMIC med none 0.58 0.3 Poinciana Gardens
Area
4 PSS3A high none 0.74 16.0 Bridge Road Sec. 29
5 PEM1F med none 0.82 7.6 Ranch Colony
6 PEMI1F med none 0.39 4.0 Ranch Colony
7 PEM1C med none 0.72 0.9 Ranch Colony
8 PEM1F high none 0.94 7.5 Seabranch Road
9 PEM1C med none 0.75 2.4 Seabranch Road
11 N/A high none 0.8 2.5 Seabranch Road
12 PEM1Cd high ditch/drain 0.76 4.1 Seabranch Road
13 PFO2F high none 0.48 8.1 Seabranch Road
14 PEM1C high none 0.73 8.3 Ranchland
15 PFOG/EM1C med none 0.51 8.3 Shiloh Farms
16 PSS2F high none 0.76 0.8 Becker Groves
17 PEM1C high none 0.76 11.9 Pal-Mar
18 PEM1A high none 0.76 1.2 Pal-Mar
19 PEM1Cd med ditch/drain 0.60 0.3 The Preserves
20 PEM1Cd med ditch/drain 0.65 1.5 The Preserves
21 L20WH med none 0.60 6.2 The Medalist
22 PEM1F high none 0.65 0.8 The Medalist
23 PEM1F med none 0.58 _ Seawind
24 PEM1F med none 0.85 0.2 Seawind
PEM1F med none 0.85 0.3
PEM1F med none 0.85 1.7
PEM1Cd med ditch/drain 0.85 3.2
PEM1Cd med ditch/drain 0.85 4.1 Seawind
25 PEM1Fd med ditch/drain 0.57 2.2 Seawind
PEM1Cd med ditch/drain 0.57 5.5
PEM1Fd med ditch/drain 0.57 9.6
26 PEM1F high none 0.78 0.2 Seawind
27 PSS6C high none 0.70 6.3 Seawind
28 PEM1F high none 0.94 8.1 Seawind
29 PEM1F high none 0.92 7.2 Seawind
30 L20WH med none 0.76 23.3 Banner Lake
31 PEM1F med none 0.53 0.4 Florida Club
PEM1Cd med ditch/drain 0.53 2.3 Florida Club
Table 6. Continued.
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Wetland Quality WRAP Area

No? NW 2 Design-  Modifier4 Score?® (acres) Location®
ation3

32 PEM1F med none 0.74 1.4 Florida club
PEM1Cd med ditch/drain 0.74 3.7 Florida Club

33 PFO1/3A med none 0.45 1.3 Tropical Farms

34 PEM1C high none 0.85 04 McMillion Property
PFO1/3C high none 0.85 12.5 McMillion Property

35 PFO6C low none 0.61 9.5 Bridge Meadow

Farms

36 PEM1C low none 0.50 10.7 Bridge Meadow Farms

37 PEM1F high none 0.94 3.4 J.D. State Park

38 PEM1F high none 0.81 2.7 J.D. State Park

39 PEM1F high none 0.94 3.1 J.D. State Park

40 PEM1F high none 1.00 4.6 J.D. State Park

1 Wetland numbers correspond with locations shown in Figure 13.

2 NWI codes correspond to designations described in APPENDIX 4.

3 Quality designations based on results of the remote analysis shown in Figures 17 and 18.

4 Indicates if direct evidence of hydrologic modifications were present during field evaluation.
5 Details of the scoring of each wetland are provided in APPENDIX 5.

6 Locations correspond with general areas identified in Figures 17 and 18.

Ranch Colony/Shiloh Farms (WRAP Sites 5 - 7 and 15; sections 22, 23, 25 and 27).

This region of the county includes numerous isolated wetlands that comprise the Pal-
Mar/Cypress Creek drainage basins (Figures 13 and 18). WRAP sites were selected
within a low density residential development that is otherwise surrounded by
undeveloped open land and moderate agricultural development. Lot sizes within the
development are large (>5.0 acres) and generally contain one or more wetlands. A
common practice in the area is to construct ponds and raise elevations of the
surrounding land with the fill. Land cover is predominately pine flatwoods/palmetto
mixture. A surface drainage system exists throughout the development (roadside
swales and ditches), which then drains to a primary drainage canal located along the
north border of the development (Hobe St. Lucie Ditch). Many of the wetlands are
interconnected through the internal surface drainage system. Accordingly, WRAP
scores are highly variable and range from low (0.39) to medium quality (0.82). Other
impacts include filling and sloping of the surrounding land surfaces to direct surface
drainage into the wetlands resulting in erosion and transport of sediments into the
wetlands.

The remote assessment ranks these and the adjoining wetlands throughout this
residential area as medium in quality (sections 22, 23, 28 and 27; see Figure 18).
Additional wetlands located in adjacent sections 14, 15, 28 and the lower half of 30 are
also ranked medium in quality due to alterations in hydrology associated with the
drainage and agricultural impacts from cattle grazing, other pasture improvements or
cultivation of row crops. These latter wetlands can be improved in quality through
better agricultural practices (e.g. best management practices) and plugging
interconnecting ditches that drain some of these wetlands.
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Seabranch Road Area (WRAP Sites 8 - 12; 19 - 20; see sections 1, 6, 12 and 7) .

Land use in this region of the Project Area includes residential planned unit
developments on the north side of Seabranch Road (Summerfield Golf & Country Club,
The Preserves and Double Tree, Figures 13 and 17) and a combination of undeveloped
and agricultural land to the southwest. Land cover is predominately pine flatwoods with
palmetto. WRAP scores for sites 9,19 and 20 located within the developments are
relatively consistent, ranging from 0.75 to 0.62 and 0.65, respectively. These scores
are indicative of medium quality wetlands with sites exhibiting a range of impacts
including evidence of nutrient eutrophication and alterations in hydrology (ponding of
water due to runoff from surrounding developed areas). Remote analyses of these and
other wetlands within the project developments also ranks them medium in quality due
to lack of adequate upland buffers from the surrounding developed areas.

WRAP sites south and outside the developed areas score higher ranging from 0.76 to
0.94 indicating these are high quality wetlands. However, even these wetlands exhibit
some evidence of an alteration in hydrology (i.e. presence of young pines within or near
the wetland) and disturbance from off-road vehicle use. Despite evidence of past
agricultural use and related drainage attempts, the remote analysis indicates adjacent
wetlands are high in quality. Numerous high quality, depressional wetlands are present
to the southeast within the Atlantic Coastal Ridge Ecosystem parcel (Figure 13).

Pal-Mar (WRAP Sites 17 and 18).

As indicated earlier, this portion of the Project Area has an extensive mosaic of
depressional wetlands (Figures 13 and 18). Drainage is primarily through groundwater
seepage to the east and constitutes an important headwater area for the Loxahatchee
River and its tributary, Cypress Creek. Natural communities dominate the landscape
and include pine flatwoods, wet flat woods, mashes, swamps and wet prairies. Only
two WRAP sites were selected in this region of Martin County for field evaluation. A
larger number of these wetlands are evaluated on the West Palm Beach County side of
Pal-Mar.

The WRAP scores and remote analysis both indicate these wetlands are high in quality
despite the presence of extensive canals in the immediate area. As noted earlier, there
is no positive drainage for this canal system and hence there is little direct canal affect
on the hydrology of these wetlands. Construction of SR 711 immediately east of the
study sites appears to have altered the natural surface drainage by blocking the west to
east flow. Installation of more culverts under the roadway can allow eastward
movement of water following high rainfall events when surface storage is exceeded and
overland sheetflow occurs. Exotics are present in the vicinity (Old World climbing fern,
Lygodium microphylium, and Brazilian pepper) and can pose a threat to future-
functional values unless kept in check.
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Medalist Golf Club (WRAP Sites 21 and 22; section 16).

This portion of the Project Area is typical of more recent developments that extend
westward from the coastal ridge where previous development is concentrated. Land
use is residential with a golf course surrounding many of the wetlands contained within
the development. Two wetland sites are evaluated (Figures 13 and 17), both producing
WRAP scores indicative of medium quality (0.60 and 0.65). Both sites contain
evidence of nutrient eutrophication (e.g. simulation of plant growth) from the adjoining
developed areas and alterations in hydrology (e.g. direct conveyance of upland runoff).
As with other wetlands that are incorporated into this type of development, the remote
analysis scores these sites and adjacent wetlands as medium in quality (Figure 17).

Seawinds/Atlantic Coastal Ridge Ecosystem (WRAP Sites 23-29; sections 34, 3,4
and 10).

Portions of this area were previously slated for development (Seawinds Development)
but did not receive the necessary permitting from Martin County. Land use is a mixture
of native open spaces and improved pasture for cattle grazing (Figure 17). Land cover
is pine flatwoods and palmetto with wet prairies, depressional wetlands and sloughs.
Drainage ditches associated with previous agricultural activities meander through
several of the wetlands and upland areas (Figure 17). Upland areas include oak and
cabbage palm hammocks. A total of seven WRAP sites are evaluated in this area due
to the high potential for development (Figure 13). Scores are highly variable ranging

from medium to high quality (scores ranged from 0.57 to 0.94). Several sites are
heavily infested with exotics (melaleuca, Brazilian pepper and Old World climbing fern).
Remote analysis of the adjacent wetlands on the property also scores medium in quality
due to alterations in upland buffers, presence of drainage impacts and agricultural
impacts. The presence of drainage canals in combination with water control structures
alters the hydrology of the area. Restoration of the normal hydrology can improve
conditions within the wetlands and help slow the spread of exotics.

Florida Club/Roebuck Creek (WRAP Sites 31 and 32; section 8).

These sites are located within the preservation areas of a golf course (Figures 13 and
17). Both sites are located in close proximity to the adjoining residential development.
Exotics are present at both locations and each exhibit signs of an altered hydrology
such as woody species encroachment (reduced hydroperiod) or unnatural ponding of
water depth. Runoff is conveyed to one of the two sites after some treatment by
retention. Remote assessment of the adjoining wetlands is consistent with a medium
quality designation.

Tropical Farms/Bridge Meadow Farm (WRAP Sites 33, 35-36; sections 7 and 24).

Areas where relatively long term agricultural practices are being replaced with
residential development due to increased land values include these WRAP sites. Much
of this area, once cultivated in row crops or citrus at some period of time prior, is now in
residential use. There are three WRAP sites (Figure 13), one adjacent to a residential
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area within the Roebuck Creek drainage (site 33) and two sites (35 and 36) adjacent to
agricultural fields (see Figure 17). The Tropical Farms site (site 33) is located within the
floodplain of Roebuck Creek. This creek receives a significant contribution of runoff
from the adjacent agricultural fields and residential developments before eventually
spilling into the C-44 canal along the northwest border of the Project Area. The WRAP
score for this site is 0.45 suggesting low functional quality. A number of exotic species
are in the floodplain.

Sites 35 and 36 are a cypress dome and marsh, respectively, located adjacent to
abandon agricultural fields (row crops). Both wetland systems are hydrologically
influenced by the agricultural drainage ditches constructed around these systems to
convey water away from the area. WRAP scores for these sites are actually higher
than site 33, scoring in a medium range at 0.61 and 0.50, respectively. The remote
assessment, however, evaluated these sites at the low end of the scale compared to
the medium evaluation given to site 33.

All three sites and other wetlands in this region can be improved through exotic
management and hydrologic restoration. Nearly all of the wetlands in this region lack
any buffer between the wetland and the adjoining upland land use practices that
potentially can provide some mitigation of the water quality impacts.

Jonathan Dickinson State Park (WRAP Sites 37 - 40; sections 5, 9, 16, and 13).

Jonathan Dickson State Park contains the largest, contiguous tract of native habitat
within the Project Area. Habitats include a wide variety from xeric scrub oak and pine,
riverine cypress swamp, marshes, wet prairies and sloughs. Two major tributaries of
the Loxahatchee river are included in the park, the North Fork Loxahatchee River and
Kitching Creek. Both of these tributaries have wetland systems contributing to the
headwaters of these natural drainage features. A portion of the water flowing into
Kitching Creek includes runoff carried by the Jenkins Canal just to the north (section 32,
Figure 18). This canal additionally conveys drainage from an old county landfill and
runoff collected along portions of Bridge Road (CR 708). Flows from this canal are
unregulated.

~ Although one of the four WRAP sites evaluated in the park is located near the Jenkins
Canal (site 37, Figure 13), the evaluation score is high (0.94) indicating a high
functional value. Other sites in the park also score high (0.81 - 1.0) reflecting the high
quality status and comparative lack of perturbation in this protected portion of the
Project Area. Accordingly, the remote analysis of park wetlands also score these
wetlands as high in quality. The park and Pal-Mar contain the largest contiguous
mosaics of high quality wetlands within the Project Area.

Other Areas.

Not all portions of the Project Area are equally represented in the WRAP assessments
due to logistical constraints and access. Martin County contains significant areas
where wetlands are concentrated within the landscape and road access is limited.
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However, this lack of access also contributes to the general high quality of the wetlands
in these areas. An example is the large aggregation of high quality wetlands in the
Atlantic Coastal Ridge Ecosystem parcel north of Bridge Road and east of Highway
US-1 (Figure 17). WRAP scores of similar wetlands and the remote analysis classify
these wetlands as high in functional value. This is also true of the Pal-Mar wetlands in
the southwest corner of the Project Area. Both regions of the Project Area have limited
access and are relatively isolated from the secondary impacts of surrounding
development. -

A large concentration of medium quality wetlands are also associated with the fringe
areas of citrus agriculture that diagonally crosses the Project Area around the I-95 and
Florida Turnpike corridor. Accessibility to these wetlands is also limited due to a lack of
roads or limited access through the citrus groves. Inspection of the aerial photographs
of these areas suggest these systems are altered in hydrology compared to similar
habitats. The corresponding remote evaluations classify these fringe wetlands as
medium in quality. WRAP assessments can potentially alter this perception, particularly
for those wetlands located some distance from the agricultural fields.

Wetland Data Themes and Composite Overlay Analysis

A variety of previously published data types (i.e. 1996 Satellite TM Data, GFWFC Land
Cover Data, Hydric Soils Data, and NWI Data) are available describing wetland
coverage in the Project Area. However, field assessments suggests these sources are
not always reliable or accurate due to differences in spatial scale and time periods from
which the data are derived.

GFWFC Land Cover. The GFWFC land cover maps (Figure 6) are useful for identifying
major wetland systems in the Project Area and for statewide planning. However, this
dated version of satellite imagery is not accurate enough for the detailed delineation of
natural communities in the Project Area. The most obvious flaw in the land cover
classification relates to the identification of dry prairie. According to the GFWFC land
cover classification system, dry prairie is an upland community. A comparison of these
areas with the NWI maps and verification through field inspections indicate much of the
area classified as dry prairie by the GFWFC land cover map is actually wet flatwoods,
which is a wetland community following the FNAI wetland classification system.

1996 TM Satellite. The 1996 TM classified wetlands data provide only three major
classes of wetlands within the Project Area; forested fresh, forested brackish and non-
forested wetlands (Figures 11 and 12). These classes account for 17,247 acres within
the Project Area (Table 7). The major patterns of vegetation cover appear to agree with
field observations and accurately depict forested wetlands associated with the river
channels. Numerous small wetlands, however, are identified in the landscape as
isolated features. These wetland features are at least 0.5 acres and larger in size since
this area minimum is used as a filter to remove noise from the classified imagery.
Based on the confusion matrix (a statistical measure of the correctly and incorrectly
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classified pixels in the digital image) from the classified imagery, a portion of the TM
imagery classified as smaller wetlands may actually be identified as upland forest.

National Wetlands Inventory. The most reliable data source depicting wetlands in the
Project Area is the NWI wetland maps (Figures 7 and 8). Whenever wetlands are
shown on the NWI maps, they are also found in the field. However, the NWI| wetland
boundaries underestimate wetland area as defined by present federal delineation
guidelines (Rolband, 1995). Approximately 19,959 acres of NW| wetlands are
contained within the Project Area (Table 7). Refer to Appendix 4 for a detailed
explanation of the NWI classification system and an example of how to read the codes’
on the map. For additional details concerning the NWI classification, refer to the
original NWI maps available from the USFWS and TCRPC. Also, SFWMD maintains
an updated NWI data base in a digital format.

Wet pine flatwoods appear to be the most likely natural community excluded from the
NWI delineations in southern Florida. This is due in part to characteristics manifested
by a shorter hydroperiod as well as sometimes indistinct gradations to upland pine
flatwoods. These are the areas most in need of inspections by the COE and SFWMD
for onsite identification and delineation of wetlands. '

Hydric Soils. Due to the reliance of federal, state and local regulations on saturated
soils as an indicator of potential wetlands, the soils data for the Project Area are used
as an initial screening tool to determine presence of wetlands. Analysis of the Martin
County Soils map indicates hydric soils are prominent throughout the Project Area
(Figures 4 and 5) and cover approximately 33,941 acres. From the overlays, 15,979
acres of NWI wetlands occur within the hydric soils series accounting for roughly 47
percent of the total acres of hydric soils (Table 7). Thus a significant proportion of the
hydric soil acres do not contain NWI wetlands as might have been expected. ltis
worth noting that large portions of the Project Area having hydric soils but void of NWI
wetlands, also contain extensive agricultural development and other land use changes,
which may have eliminated wetlands. Differences in the minimum mapping size
requirements between the NWI maps and soils series maps may also account for
some of these discrepancies. Many of the hydric soils also contain nonhydric
inclusions. Therefore, the soil survey alone was not always a reliable indicator of
wetlands. Use of the soil survey in conjunction with the NWI data improved the
identification of potential wetland sites. The original Martin County soil survey maps
(McCullum and Cruz, 1981) should be consulted for a more detailed presentation of soil
types.
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Table 7. Summary data from composite overlay analysis of hydric soils, NWI wetlands
and 1996 satellite classified wetlands.

Total Acres of Project Area Identified by Data Type
NWI = 19,959 Hydric Scils (HS) = 33,941 | TM = 17,247
Total Acres Overlapping in 2 but not 3 Data Types
NWI + HS = 5,571 NWI +TM = 1,726 HS + TM = 2,299
Total Acres Overlapping in 3 of 3 Data Types
NWI+ HS + TM = 10,408
Total Non-overlapping Acres Among Data Types
HS Only = 15,663 NWI Only = 2,254 TM Only =2,814
Total Combined Acres of Project Area Co-occurring in Data Overlays

NWI + HS = 15,979 NWI + TM = 12,662 HS + TM = 13,222

Composite Overlays. Spatial overlays combining the hydric soils data, NWI wetlands
data and the TM classified wetlands provide the most comprehensive identification of
potential wetlands within the Project Area (Figures 19 and 20). A composite overlay of
these data also reveal some interesting patterns and weaknesses in these different
data sets. \

The data in Figures 19 and 20 are coded to highlight the corresponding agreement
between the various overlays of hydric soils, NWI and TM classified wetlands. The
areas with the highest probability of containing wetlands are those where overlays of
the NWI1 wetlands, the TM satellite data, and hydric soils coincide. Overlay of these
three data layers account for approximately 10,408 acres of the Project Area (Table 7).
Using the NWI data as a conservative estimator of the total wetland acres that can be
expected in the Project Area, approximately 52 percent of the Project Area wetlands
are identified in all three data overlays (Table 7). An additional 9,596 acres within the
Project Area spatially correspond in combination with only two of three data overlays.
Of these overlays, the paired combinations of hydric soils with NWI data account for
5,571 acres, increasing the cumulative number of acres where NWI wetlands coincide
with hydric soils to 15,979 acres, or 80 percent within the Project Area.

There is also a reasonably high correspondence between the acres identified as
wetlands using TM imagery and the NWI wetlands (Table 7). The corresponding TM
and NWI wetland acreage total 12,662 within the Project Area. Approximately 2,814
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acres are identified in the TM classified wetland data that do not correspond with any
other data set (Table 7). These areas are predominately found along the peripheral
edges where all three data sets suggest wetlands are most likely to be found. The
apparent expanded buffers identified by the satellite data may be the expansion of the
adjacent wetland communities or a high soil moisture signature attributed to an
increased zone of water saturation around these wetland communities.

In summary, the combined overlays of the soil survey, recent infrared aerial
photographs, Thematic Mapping, and the NWI maps provide the most useful tool for
identifying wetlands in the Project Area. These results demonstrate that use of any
single source of wetland indicator data may not provide a reliable estimate of the full
extent of wetland coverage. A combination of data sources and field verification are
required to fully determine wetland extent and functional status.

Wetland Areas Important for Protection

The South Fork of the St. Lucie River and the Loxahatchee River along with their
associated tributaries are designated within the Martin County Comprehensive Growth
Management Plan (MCCGMP) as Major Wetlands within Martin County. Additionally,
the South Fork of the St. Lucie River, Loxahatchee River, Kitching Creek, and Cypress
Creek, along with their headwaters, are designated within the MCCGMP as Wetland
Areas of Special Concern. Also, contained within the study boundaries of the project
are portions of the Pal-Mar and the Atlantic Ridge Ecosystem, which are ranked by the
State of Florida's Conservation And Recreational Lands (CARL) committee as
environmentally important areas worthy of preservation. Certainly, every effort should
be made to publicly purchase as much of these areas as possible, to preserve in
perpetuity, these environmentally significant areas. Protection also can be sought
through implementation of local regulations to afford greater protection of these natural
resources and wetlands of special concern.

The Cypress Creek area stands out as one major area containing high quality wetlands
within the Project Area and is currently being considered for public acquisition. This
area is located along the Martin and Palm Beach County line. About two square miles
of this area occurs in Palm Beach County and two or three square miles are located in
Martin County. This area is important because it has a direct drainage connection to
the Northwest Fork of the Loxahatchee River through Cypress Creek. This area is
interspersed with numerous marshes, cypress swamps, and wet prairies. The WRAP
field assessment reveal that the hydrology of many of these wetlands is impacted by
ditches associated with agricultural operations. The protection and restoration of the
wetlands in the Cypress Creek Area can be extremely beneficial in improving the supply
of fresh water to the Northwest Fork of the Loxahatchee River. These actions can
assist in reducing salt water intrusion up the river, which is a threat especially during
periods of drought. Other benefits include flood water attenuation, the protection of fish
and wildlife habitat, and enhancement of water quality. Palm Beach County and Martin
County should coordinate activities to protect and restore the Cypress Creek Area.
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There are presently several large areas of high quality wetlands in the Project Area that
are being purchased through the SOR, CARL, or Martin County Environmentally
Sensitive Lands Acquisition Program. These areas include Pal-Mar, the Atlantic Ridge
Ecosystem and the South Fork of the St. Lucie River (Figure 3). Martin County and the
SFWMD have recently acquired major portions of both the Pal-Mar and the Atlantic
Coastal Ridge Ecosystem. Portions of the South Fork of the St. Lucie River have also
been acquired but additional areas should be considered to further enhance protectlon
of the wetlands comprising the headwaters of this riverine system.

The governmental process is also in place whereby, the South Fork of the St. Lucie
River and the Loxahatchee River, along with their associated tributaries, can be
nominated for designation as Aquatic Preserves, or Outstanding Florida Waters
(OFWs). These designations can provide additional protection provisions. Martin
County should begin efforts to expand the Aquatic Preserve designation for these water
bodies.

Wetland Areas Important for Restoration

The main types of restoration activities that can benefit the Loxahatchee River and
South Fork of the St. Lucie River are related to improving the water storage capabilities
of wetlands within the river basin. Wetlands that are ditched or partially drained have a
reduced hydroperiod. This negatively affects these rivers in four ways: 1) it causes
unnatural surges of storm water to the river by water that can be, under natural
conditions, stored in the wetland; 2) it reduces the amount of water that is eventually
available to reach the river through ground water seepage; 3) it lowers the quality of the
water flowing to the river by reducing the opportunities for water treatment that occur in
natural wetland systems; and 4) it negatively affects the food web and hab!tat for fish
and wildlife.

One area which warrants restoration is where the South Fork of the St. Lucie River
system was connected to the Loxahatchee River system by at least two flow ways.
These flow ways, which are generally aligned in a northwest to southeast direction,
converge into Kitching Creek, a northern tributary to the Loxahatchee River. These
two natural flow ways are disrupted by a three mile long by one mile wide citrus grove
and intersect the orange grove on its northern boundary and at its southwest corner.
Storm water detention and management within the citrus grove can be modified to
restore these hydrologic connections and improve river flows. A cooperative effort
between the county, state and the local grower can be developed in which assistance
and incentives can be provided to improve water management and restore the
hydrology.

During the field work for the project, it was also noted that the water flows from the
wetlands on the west side of Pal-Mar may be blocked by SR 711. It is recommended
that the county and SFWMD conduct an investigation to determine the need and
potential benefits of improving the west to east hydrological connections across SR
711. This would improve the connectivity in hydrology for Pal-Mar and reduce ponding
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of water west of SR 711. In addition, the SFWMD should investigate the need and
potential benefits of restoring natural drainage flows from Pal-Mar to Cypress Creek
through its historic route.

The Loxahatchee River and the South Fork of the St. Lucie River can benefit by
increasing surface water storage within each watershed. This can help compensate for
the loss of storage associated with existing development. Ideally, water stored can be
released to the river basins during the dry season or periods of drought to maintain
minimum base flows of surface waters. The maintenance of base flows to the each river
system is of primary importance to protecting these river systems (McPherson and
Sabanskas, 1980).

Additionally, efforts should be made in the future during the process of permit review to
encourage enhancement and restoration of the low and medium quality wetland, which
have been impacted by agricultural or urban development. Based on the current
landscape position, many of these low and medium quality wetlands can be upgraded
to provide expanded functions through relatively simple restoration efforts, such as
exotics removal or hydrological improvements. Efforts should continue to restore and
minimize the secondary impacts caused by urban and agricultural development.

Key Areas in Need of a Mitigation Program

The Martin County Comprehensive Plan currently does not support mitigation programs
as an alternative for wetland protection (see Federal, State and Martin County Wetland
Policies section below). Public projects in Martin County, such as road and bridge
construction, often results in the loss of wetlands through filling within the rights-of-way.
Martin County should consider designating the Loxahatchee River Basin Planning
Project Area as a potential mitigation area for these public projects. Any mitigation
requirements can be used to improve and restore wetland hydrology and habitat within
this basin.

Potential Sites for a Water Preserve Area

Future development within the basin will further increase pressures on groundwater
resources and potentially conflict with the goal of increasing base flows to the
Loxahatchee River. Increasing surface storage is one strategy that can potentially
increase water supply for the Loxahatchee River and the South Fork of the St. Lucie
River.

Review of the composite data overlays (Figures 19 and 20) indicates that section 25
located north of Bridge Road (CR 708) and east of 1-95 can be a beneficial and
strategic location for a water storage area. This location coincides with the approximate
location of the drainage divide between the South Fork of the St. Lucie River and
Kitching Creek. The pattern of hydric soils and wetlands in the adjacent sections
suggests this area likely supported wetlands prior to their displacement by agriculture.
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This is one of the few locations where surface storage would not potentially displace
other valuable wetlands. The SFWMD and county should evaluate the potential for
acquisition of this land as water storage area. This region is already under review by
Martin County as part of an independent investigation of the Jenkins Canal/Kitching

- Creek drainage area. A water management plan is being prepared by the county's
consultant, Earth Tech.

Threatened and Endangered Species

There are several state and federally listed plant and animal species whose known
ranges fall within the Project Area (Tables 8 and 9). Several of these species require
wetlands for survival throughout all or portions of their life cycle. Though others may
not be considered wetland dependent or obligate in a strict sense, their recovery or
even continued existence in the Project Area is associated with the presence and
quality of wetland systems.

Of the animal species listed, only the scrub jay, gopher tortoise, and burrowing owl can
be expected to survive independent of wetlands. In contrast, the wood stork and other.
colonial waterbirds nest and forage solely in wetland habitats. Sandhill cranes require
wetlands for nesting. The snail kite forages in wet prairies and marshes, and bald
eagles forage for fish in deeper wetlands. Bald eagles and red-cockaded woodpeckers
often nest in wet pine flatwoods. The gopher frog is dependent on wetlands in early
stages of its life cycle. A natural mosaic of uplands and wetlands provides habitat for a
number of species, including the American alligator, eastern indigo snake, Florida pine
snake, as well as a number of migratory species. Riverine systems are utilized by both
the West Indian manatee and common snook.

One endangered species in particular, the snail kite, has a great potential to benefit
from the protection of wetlands in the Project Area. The only food source for this
species is the apple snail, which it typically captures at the surface of shallow, open
wetlands. Within the Project Area, these wetlands occur mainly as isolated depression
marshes interspersed throughout pine flatwoods. The protection of wetlands within the
Project Area provides foraging habitat for kites, and provides travel routes to areas with
higher water levels during periods of drought.

Similarly, the red-cockaded woodpecker is another endangered species in the Project
Area that has a great potential to benefit from the protection of wet flatwoods. This
species requires large stands of mature pine forest with an open understory. Each clan
of woodpeckers may occupy a territory of several hundred acres. Commercial logging
and urbanization have severely impacted the habitat of this species. Red-cockaded
woodpeckers formerly occurred in JDSP and other locations within the Project Area in
the late 1980s. The most important unprotected area for the red-cockaded woodpecker
is Pal-Mar, which creates a corridor from Corbett WMA to JDSP. The protection of wet
flatwoods connecting the existing major preserve areas is important for the continued
existence of this species in the Project Area.
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Table 8. Threatened and endangered animals in the Project Area. This list is a subset of the official
species lists prepared by the Florida Game and Fresh Water Fish Commission (Wood 1996). The
USFWS is the lead federal agency in administering the Endangered Species Act of 1973, as amended
(16 U.S.C. 1531 et seq.). A comprehensive listing of threatened and endangered species afforded
protection in the United States can be found in 50 CFR 17.11. The GFWFC is the lead state agency in
Florida responsible for the protection of species categorized in rules 39-27.003, 39-27.004 and 39-
27.005, Florida Administrative Code. Species classified by the Florida Council on Rare and Endangered
Plants and Animals are also included in this list. For additional information on listed animal species, refer
to: Gilbert (1992) for fishes; Moler (1992) for amphibians and reptiles; Rodgers et al. (1996) for birds;
Humphery (1992) for mammals; and Deyrup and Franz (1994) for invertebrates.

Scientific Name

Common Name

Designated Status1
FCREPAZ GFWFC3 USFws4

Fish

Centropomus undecimalis
Amphibians

Rana capito aesopus
Reptiles

Alligator mississippiensis

common snook

gopher frog

American alligator

SS8C

T SSC

SSC  SSC  T(S/A)

Drymarchon corais couperi eastern indigo snake SsC T T
Gopherus polyphemus gopher tortoise T SSC
Pituophis melanoleucus Florida pine snake SSC
Birds |
Ajaia ajaja roseate spoonbill R SSC
Aramus guarauna limpkin SsC SS8C
Dendroica kirtlandii Kirtland's warbler E E E
Egretta caerulea little blue heron SsC SSC
Egretta thula snowy egret §SC SSC
Egretta tricolor tricolored heron SSC SSC
Eudocimus albus white ibis §SC SSC
Falco peregrinus tundrius Arctic peregrine falcon E E
Falco sparverius paulus southeastern Am. kestrel T T
Grus canadensis pratensis Florida sandhill crane T T
Haliaeetus leucocephalus bald eagle T T T
Mycteria americana wood stork E E E
Picoides borealis red-cockaded woodpecker E T E
Rostrhamus sociabilis snail kite » E E E
Speotyto cunicularia floridana Florida burrowing owl SS8C SSC
Sterna antillarum Least tern T T
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Table 8. Continued.

Designated Status

Scientific Name Common Name FCREPA2 GFWFC3 USFWs4
Mammais

Blarina carolinensis shermani Sherman's short-tailed Shrew SU SSC

Peromyscus floridanus Florida mouse T SSC

Sciurus niger shermani Sherman's fox squirrel " _ T SsC

Trichechus manatus latirostris West Indian manatee T E E

1 E = Endangered; R=Rare; T=Threatened; T(S/A)= Threatened/Similarity of Appearance;
SSC Species of Special Concern; SU=Status Undetermined
2 Florida Committee on Rare and Endangered Plants and Animals

3 Florida Game and Fresh Water Fish Commission

4 United States Fish and Wildlife Service

Several listed plant species also are known to occur within wetlands in the Project Area.
While the roots of most of these species grow within various types of wetlands, the
Tillandsia species are bromeliads, which are epiphytes that grow attached to trees and
shrubs within and outside of wetlands. The protection of wetland systems helps to
ensure the continued survival of these species in the Project Area.
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Table 9. Threatened and endangered plant species that occur in wetlands in the Project Area. The list
is a subset of the official lists of species prepared by the Florida Game and Fresh Water Fish
Commission (Wood 1996). Species classified by the Florida Council on Rare and Endangered Plants
and Animals are also included in this list. Refer to Ward (1979) for more information on listed plant

species.

Scientific Name

Common Name

Designated Status!
FCREPA2 FDACSS3

Acrostichum danaeifolium
Bletia purpurea
Calopogon barbatus
Calopogon multiflorus
Campyloneurum phyllitidus
Chrysophyllum oliviforme
Dennstaedita bipinnata
Drosera intermedia
Encyclia tampensis
Eulophia alta

Hexalectris sp.

Lilium catesbaei
Lycopodium cemuum
Nemastylis floridana
Nephrolepis biserrata
Ophioglossum palmatum
Osmunda cinhamomea
Osmunda regalis
Pecluma ptilodon
Peperomia humilis
Pinguicula caerulea
Platanthera nivea
Pogonia ophioglossoides
Spiranthes laciniata
Spiranthes longilabris
Spiranthes vernalis
Stenorrhynchos lanceolata
Thelypteris serrata
Tillandsia balbisiana
Tillandsia fasciculata
Tillandsia flexuosa
Tillandsia utriculata
Tillandsia valenzuelana

giant leather fern

pine pink '
bearded grass pink
many-flowered grass pink
long strap fern
satinleaf

cuplet fern

water sundew

butterfly orchid

wild coco

crested coralroot
Catesby's lily

nodding club moss
celestial lilt

giant sword fern

hand adder's tongue fern
cinnamon Fern

royal fern

swamp plume polypody
pepper (unnamed)
blue-flowed butterwort
snowy orchid

rose pogonia

lace-lip ladies’ tresses
long-lip ladies' tresses
ladies' tresses

leafless red beak orchid
dentate lattice vein fern
inflated wild pine
common wild pine
twisted air plant

giant wild pine
soft-leaved wild pine

C
TA

T

E

E

E

E E
7

c

T

E

T

c

T E
7

E E
C

c

E

E

T

T

T

T

T

T

T

E

T

T

T E
E

T

1 E=Endangered; R=Rare; T= Threatened; SSC=Species of Special Concern; C=Commercially
Exploited 2 Florida Committee on Rare and Endangered Plants and Animals 3 Florida Department of

Agriculture and Consumer Services.
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Exotic Species

A major threat to wetland systems in the Project Area is the invasion of exotic pest
vegetation. A list of invasive exotic plants that potentially occur in wetlands in the
Project Area is provided in Table 10. Judging from the field evaluation of wetlands, the
species having the largest impact on wetlands in the Project Area include Brazilian
pepper, melaleuca, and Old World climbing fern. These species are widespread
throughout the Project Area, as well as other parts of southern Florida. Brazilian pepper
grows in the fringes of wetlands and can dominate the upland buffer. Melaleuca often
grows into a forest that completely dominates a wetland. Old World climbing fern
grows in forested wetlands and climbs to dominate the tree canopy. These species
appear to be most prevalent in areas where the water table has been lowered and the
natural communities have been disturbed. However, they occur throughout the Project
Area, even in wetlands considered to be in close to pristine condition. Research efforts
designed to limit the spread and remove invasive exotic species should be supported.
The South Florida Water Management District and the Florida Department
Environmental Protection have existing programs to control these species on public
lands. The Martin County Parks and Recreation Department has initiated a similar
control program for invasive exotic plants in County parks. It may be beneficial if local
governments develop public programs and incentives for private land owners to
eradicate exotic pest species on public and private lands.

Federal, State and Martin County Wetland Policies

Federal Regulations. The Federal Water Pollution Control Act (FWPCA), designated
as 33 United States Code (USC) 1344, was a result of water pollution control statutes
that were passed in the 1950s and 1960s. The FWPCA is more commonly known as
the Clean Water Act (CWA). Major changes were made in the Clean Water Actin 1972
and 1977. Under Section 404 of the Clean Water Act, unless the activity is specifically
exempted under section 404(f) of the Act, a land owner must receive a permit from the
COE in cooperation with the EPA, before adding dredged or fill material into “waters of
the United States,” which includes wetlands and other special aquatic sites.

Federal Laws governing wetlands within the Project Area include: Section 10 of the
Rivers and Harbors Act, which authorizes the placement of structures, dredging and
filling in "navigable waters of the United States" and Section 404 of the Clean Water
Act, which authorizes discharges of dredged or fill material in “waters of the United
States”. These Federal Statutes authorize the Secretary of the Army, acting through
the Chief of Engineers, to issue permits, for the discharge of dredged or filled material
into the “navigable waters or waters of the United States.” This process includes a
requirement for public notice and the opportunity for a public hearing. “Waters of the
United States” includes wetlands and is defined in 33 Code of the Federal Regulations
(CFR 328). The types of authorization include:
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Table 10. Exotic plant species that occur or potentially occur in wetlands in the Project Area.
This list is taken from the 1995 Florida Exotic Pest Plant Council's List of Florida's most
Invasive Species. The Exotic Pest Plant Council is a national nonprofit organization founded in
Florida in 1984 to take action against the invasion of exotic pest plants. Category | species
include those that are invading and disrupting native plant communities in Florida. This
definition does not rely on the economic severity of the problem and the geographic area
covered, but the proven damage caused. Category Il species are those that have shown a
potential to invade and disrupt native plant communities. These species have a real potential to
become category | ranked, but have not yet invaded natural Florida communities.

Category |
Acacia auriculiformis (earleaf acacia)

Ardisia crenata (coral ardisia)

Ardisia elliptica (=A. humilis)(shoebutton ardisia)
Bischofia javanica (Bischofia)

Brachiara mutica (Para grass)

Casuarina equisetifolia (=C. litorea)(Australian
pine)

Casuarina glauca (suckering Australian pine)
Colocasia esculenta (taro)

Cupaniopsis anacardioides (carrotwood)
Eichhomia crassipes (water hyacinth)

Hydrilla verticillata (hydrilla)

Hygrophila polysperma (green hygro)
Hymenachne amplexicaulis (West Indian marsh
grass)

Ipomoea aquatica (water spinach)

Lantana camara (lantana)

Lygodium microphyllum (Old World climbing
fern)

Melaleuca quinquenervia (melaleuca, broad-leaf
paper bark)

Mimosa pigra (catclaw mimosa)

Panicum repens (torpedo grass)

Pennisetum purpureum (napier grass)

Pistia stratiotes (water lettuce)

Psidium littorale (=P. cattleianum) (strawberry
guava)

Rhodomyrtus tomentosus (downy rose myrtle)
Rhoeo spathacea (oyster plant)

Schinus terebinthifolius (Brazilian pepper)
Syzygium cumini (jam bolan, Java plum)

Category i

Myriophyllum spicatum (Eurasian water-
milfoil)

Nephrolepis multiflora (Asian sword fern)
Passiflora foetida (stinking passion
flower)

Rhynchelytrum repens (natal grass)
Sansevieria hyacinthoides (bowstring
hemp)

Syngonium podophyllum (arrowhead
vine)

Urena lobata (Caesar's weed)

Wedelia trilobata (wedelia)
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No Permit Required (NPR): Includes projects such as bridges without
wetland filling, upland ditch maintenance, and
structures in non-navigable waterbodies.

Nationwide Permit (NW): Includes projects such as shoreline
stabilization without wetland filling, minor road
crossings.

General Permit (GP): Includes projects such as sihgle and multi-

family piers, excavated boat slips, and
maintenance dredging of residential canals.

Letter Of Permission (LOP): Includes projects such as shoreline
: stabilization projects with [ess than 0.2 acres of
wetlands being filled, small marinas less than
10 slips, and dredging projects which involve
less than 10,000 cubic yards of material.

Individual Permit (IP): Includes projects such as new road
construction in wetlands of a major water body,
and filling for residential or commercial
development in wetlands of a major water
body.

Decisions which are made according to Federal guidelines must meet a 21 item Public
Interest Test. No permit will be granted for work in wetlands identified as important ,
unless the benefits of the alteration outweigh the damage to the wetland resource and
the proposed alteration is necessary to realize those benefits. All permits issued
pursuant to Section 404 must comply with technical guidelines developed by the
Environmental Protection Agency and state requirements. These guidelines require
that the proposed wetland impact address alternatives, water quality considerations,
significant degradation, and minimizing adverse impacts. Proposals affecting wetlands
must also address requirements for mitigation and compensation.

State of Florida Regulations. In 1993, the State of Florida Legislature passed the
Florida Environmental Reorganization Act, which directed the water management
districts and the DEP to adopt rules incorporating the states dredge and fill provisions
into the rules governing the management and storage of surface waters. The
legislature stated that these rules shall seek to achieve a statewide, coordinated and
consistent permitting process.

The SFWMD and DEP administer the state wetlands permitting process in both Martin
and Palm Beach Counties. The legislation is contained in the Chapter 40E, FS and
implemented through, what is termed, the Environmental Resource Permitting (ERP)
process. The rules of this process incorporate a seven point public interest test. Short
term and long term water quality considerations must be addressed to avoid the
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violation of State water quality standards. The proposed activity must provide
reasonable assurances that the regulated activity will not cause unacceptable
secondary water resource impacts. In addition, applicants must provide reasonable
assurances that the regulated activity will not cause unacceptable cumulative impacts
on wetlands and other surface waters within the same drainage basin. Applicants must
eliminate or reduce adverse impacts to wetlands by modifying the project, if practicable.
The regulated activity must not impact wetlands and other surface waters so as to
cause adverse impacts to the abundance, diversity and habitat of fish, wildlife and listed
species.

Factors used to assess the impacts to wetland function as a result of the proposed
activities include: condition, hydrologic connection, uniqueness, landscape setting, and
fish and wildlife utilization. Applicants must provide reasonable assurance that the
proposed activity will not change the hydroperiod of a wetland or other surface water so
as to adversely affect wetland functions or adversely impact wetland function provided
to fish and wildlife.

Mitigation can be approved only after all practicable modifications have been
implemented to reduce or eliminate impacts to wetland and other surface functions.
Mitigation must offset the adverse impacts caused by regulated activities. Mitigation
consists of restoration, enhancement, creation or preservation of wetlands, other
surface waters or uplands. Mitigation “out-of-kind” may be allowed if the impacts are
offset and the applicant demonstrates that greater improvement of ecological value will
result from the proposed activity. Mitigation “off-site” or mitigation banking may be
acceptable if the impacts are offset and the applicant demonstrates that: 1) onsite
mitigation is not expected to have comparable long term viability; and 2) off-site
mitigation would provide greater improvement in ecological value than onsite mitigation.

Martin County. Wetland losses in the last century are extensive for Florida and for
Martin County. Martin County requires that wetlands will not be altered except in very
limited circumstances, which are detailed in the wetland policy (Martin County Growth
Management Plan; MCCGMP) and land development regulations (Martin County
Wetland Ordinance 548). The wetland policies of Martin County will continue to assure
that natural wetlands are preserved and restored to the greatest extent possible and
that there is no net loss of the spatial extent and the functions and values of natural
wetlands. All wetlands in Martin County are protected.

Martin County requires mitigation for impacts, which are allowed under limited
exemptions defined under the Comprehensive Plan and Wetland Ordinance 548. The
county does not allow what is sometimes called “the mitigation alternative” where
creation of new wetlands, enhancement of existing wetlands or contribution in dollars to
mitigation banks is considered as justification for wetland alteration and destruction.
New land development regulations allow reasonable use in which wetlands may be
mitigated where use would otherwise be prohibited due to constraints imposed by
wetland regulations. Exemptions from the regulations are granted for limited conditions.
However, waiver of the regulations permitting wetland mitigation must be approved by
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the Martin County Board of Commissioners following strict standards established under
federal “taking” guidelines (Martin County Wetland Ordinance 548).

The only exemptions for altering wetlands in Martin County are:

(a) Riparian access

(b)  Access to uplands

(c) Removal and management of exotic vegetation

(d)  Reasonable use of residential lots of record

(e) Public utilities

() Elevated observation boardwalks and single family residential docks, multi-slip
docks, boat ramps and commercial docks

(9) Public bridges

Even in those limited situations where avoidance of wetland impact is impossible, the
applicant must show that the least damaging alternative has been chosen and the
damage has been mitigated.

Wetlands serve many important hydrological and ecological values and functions. They

_ act as groundwater recharge and filter areas for the shallow aquifer, which provides
water both for individual homes and for central utilities in Martin County. They reduce
the impact of flooding by acting as storage basins and temper the effect of climate
extremes. They act as uniquely productive biological systems providing home and food
for the majority of Florida's threatened and endangered species.

The wetland protection provided by the MCCGMP is almost exclusively through the
preservation and enhancement of existing wetlands and implemented through local
ordinances that require a Preserve Area Management Plan (PAMP). The PAMP is
subject to the review and approval of Martin County Growth Management Department.
No development approval will be issued until the PAMP is approved by the Martin
County Growth Management Department and must contain a statement that indicates
the County has authority to enforce all its provisions. The wetland areas on S|te must
be maintained In accordance with the plan.

The PAMP must contain provisions to:
(a) remove and provide continued management of exotic vegetation and debris;

(b) revegetate the wetland area or the surrounding upland transition buffer with
appropriate native plant material, if necessary;

(c) mitigate previous or potential drainage impacts, to the maximum extent
technically feasible, in order to restore the natural hydroperiod;
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(d)  assure that the quality and quantity of natural drainage patterns, which provide
inflow to the wetlands, are maintained by incorporating these areas into the
project's surface water management plan;

(e)  provide buffers of appropriate native vegetation adequate to assure
continuance of the wetlands values and functions;

W) provide for the protection of plant and animal species of regional concern in
accordance with recommendations from applicable state and federal agencies;
and

(g) provide any additional measures, deemed necessary, to protect and maintain
the values and functions of the wetland area.

These PAMP provisions require that wetland systems in areas proposed for
development also be restored and enhanced as part of the development order.
Restoration and enhancement are required components of the development order and
are not applied as mitigation credits for impacts to wetlands. These preserve area
management provisions, have the effect to maximize the restoration and enhancement
of existing medium and low quality wetlands to the extent technically feasible while
eliminating direct negative impacts to wetlands by requiring protection through wetland
preservation. This approach also works to minimize secondary wetland impacts, which
are the inherent result of all development.
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CONCLUSIONS AND RECOMMENDATIONS

This section summarizes the major conclusions and recommendations contained in this
report. Each item below is discussed in greater detail in the preceding body of text. The
conclusions and recommendations are as follows:

1. The analyses of the data for wetlands in the Project Area indicate that 72 percent are
classified as high quality wetlands, 21 percent as medium quality wetlands, and three
percent as low quality wetlands.

2. The largest areas of high quality wetlands occur in Jonathan Dickinson State Park,
The Atlantic Coastal Ridge Ecosystem, Pal-Mar, and in the vicinity of the Loxahatchee
River and the South Fork of the St. Lucie River.

3. The largest areas of medium quality wetlands occur along the north and northwest
quarters of the Project Area. These wetland are impacted as a result of: urbanization
and development of subdivisions, semi-improved and improved pasture south of Cove
Road, and agricultural development both north and south of CR 708. The next largest
area of medium quality wetlands occurs in the south central portion of the Project Area.
The impacts result from urbanization and development of subdivisions and from semi-
improved and improved pasture. The alterations include direct impacts of wetlands,
which were legally altered prior to State and County wetland protection provisions
implemented in 1977 and 1982, and secondary impacts on wetlands from projects
developed since 1982.

4. The main areas of low quality wetlands include improved pasture, farmed areas
producing vegetable crops, and citrus agricultural development areas. These areas
were legally altered prior to 1977 and located adjacent to 1-95 and north of CR 708.

5. The WRAP scores provide a good indication of the relative functionality of
representative wetlands in different parts of the Project Area. In addition, WRAP scores
provide a good indication of the range of variation of wetland functions in selected
areas.

6. In general, the WRAP scores are consistent with and verify the results of the remote
analysis. The locations identified as areas of high quality wetlands typically have higher
WRAP scores than the locations identified as areas of low quality wetlands. On some
sites, the WRAP scores show a high degree of variability. Usually, the wetlands that
have a low WRAP score in an area of high quality wetlands are impacted by a road,
ditch, or nearby canal. Low WRAP scores are useful for identifying which wetlands are
most in need of restoration.

7. The combined overlays of the soil survey, recent infrared aerial photographs,
Thematic Mapping, and the NWI maps provide the most useful tool for identifying
wetlands in the Project Area. These results demonstrate that use of any single source
of wetland indicator data may not provide a reliable estimate of wetland coverage. A

August 2000 49 Loxahatchee River Basin
Final Wetland Planning Project



combination of data sources and field verification are required to fully determine
wetland extent and functional status.

8. Both the remote and the WRAP field assessments utilize surrounding land use and
adjacent buffer variables in evaluating wetlands. The extent and condition of adjacent
uplands is a significant factor in determining wetland function. Because of this, the
importance of the preservation and enhancement of larger buffer areas around
wetlands that are to be preserved should be encouraged. This is especially important
for those wetlands that are to be incorporated within development sites. State and
federal agencies as well as local governments should strengthen their wetland buffer
requirements.

9. The Cypress Creek Area stands out as the one major area of high quality wetlands in
the project area that is currently being considered for public acquisition. This area is
located along the Martin and Palm Beach County line. About two square miles of this
area occur in Palm Beach County and two to three square miles are located in Martin
County. This area is important because it has a direct drainage connection to the
Northwest Fork of the Loxahatchee River through Cypress Creek. This area is
interspersed with numerous marshes, cypress swamps, and wet prairies. The WRAP
field assessment reveals that the hydrology of many of these wetlands is impacted by
ditches associated with agricultural operations. The protection and restoration of the
wetlands in the Cypress Creek Area can be extremely beneficial in improving the supply
of fresh water to the Northwest Fork of the Loxahatchee River. These actions would
assist in reducing salt water intrusion up the river, which is a threat especially during
periods of drought. Other benefits include flood water attenuation, the protection of fish
and wildlife habitat, and enhancement of water quality. Palm Beach County and Martin
County should coordinate activities to protect and restore the Cypress Creek Area.

10. There are several large areas of high quality wetlands in the Project Area that are
presently being purchased or are purchased through the SOR, CARL, or other Martin
County Land Acquisition programs. These areas include portions of the South Fork of
the St. Lucie River, Pal-Mar and the Atlantic Ridge Coastal Ecosystem. Existing efforts
to manage and protect these areas should continue.

11. The main types of restoration activities that can benefit the South Fork of the St.
Lucie River and LLoxahatchee River are related to improving the water storage
capabilities of wetlands within the river basin. Wetlands that are ditched or partially
drained have a reduced hydroperiod. This negatively affects these rivers four ways: 1) it
causes unnatural surges of stormwater to the river by water that would have, under
natural conditions, been stored in the wetland; 2) it reduces the amount of water that is
eventually available to reach the river through ground water seepage; 3) it lowers the
quality of the water flowing to the river by reducing the opportunities for water treatment
that occur in natural wetland systems; and 4) it negatively affects the food web and
habitat for fish and wildlife. Restoration efforts should be encouraged.

12. The Loxahatchee River also suffers from reduced hydrologic flows because
connections from certain wetland systems have been diverted from the drainage basin.
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One area which warrants restoration is where the South Fork of the St. Lucie River
system was connected to the Loxahatchee River system by at least two flow ways.
These flow ways, which were generally aligned in a northwest to southeast direction,
converged into Kitching Creek, a northern tributary to the Loxahatchee River. These
two natural flow ways have both been disrupted by the development of a three mile long
by one mile wide citrus grove and intersect the orange grove on its northern boundary
and at its southwest corner. Stormwater detention and management within the citrus
grove can be modified to restore these hydrologic connections and improve river flows.
A cooperative effort between the county, state and the local grower can be developed
in which assistance and incentives will be provided to improve water management and
restore the hydrology.

13. The individual or isolated wetlands within many of the residential and rural
agricultural areas are in need of improvements to restore the hydroperiod to natural
conditions. Canals and ditches are frequently located in or near many of these
wetlands and as a result these wetlands have altered hydroperiods. Restoration of
these wetlands should be a requirement of any activities in these residential or
agricultural areas that require a permit modification or application for new land use.

14. Field observations suggest that the water flows from the wetlands on the west side
of Pal-Mar may be partially blocked by SR 711. It is recommended that the county and
SFWMD conduct an investigation to determine the need and potential benefits of
improving the west to east hydrological connections for SR 711. This would improve
the connectivity in hydrology for Pal-Mar and reduce ponding of water west of SR 711.
In addition, the SFWMD should investigate the need and potential benefits of restoring
natural drainage flows from Pal-Mar to Cypress Creek through its historic route.

15. Martin County should consider designating the Loxahatchee River Basin Planning
Project Area as a potential mitigation area for public projects that result in wetland
impacts or losses. Allowing mitigation of these impacts in the Loxahatchee River basin
can generate additional resources to improve and restore wetland hydrology and
habitat within this basin.

16. Review of the composite data overlays indicate that section 25 located north of
Bridge Road (CR 708) and east of I-95 can be a beneficial and strategic location for a
water storage area. This location coincides with the approximate location of the
drainage divide between the South Fork of St. Lucie River and Kitching Creek. This is
one of the few locations where surface storage would not potentially displace other
valuable wetlands. The SFWMD and county should evaluate the potential for
acquisition of this land as a WPA. This region is already under review by Martin County
as part of an independent investigation of the Jenkins Canal/Kitching Creek drainage
area. A water management plan is being prepared by the county's consultant, Earth
Tech.

17. Martin County has strong wetland protection policies. Martin County and Palm
Beach County should consider more direct coordination to jointly promote the
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protection and restoration of the Cypress Creek area and Pal-Mar. Both of these areas
are located partially within each county.

18. An additional new policy that should be considered by Martin County is to provide
incentives, such as reduction in property taxes, to private property owners for removal
of invasive exotic vegetation from their properties. State and federal agencies should
assist the local governments to develop acceptable incentives that will promote the
removal of invasive exotic vegetation on private property.

19. The protection of the ecological character of individual wetlands and wetland
systems should remain a priority in Martin County. Maintenance or enhancement of
water quality and water storage are essential to this objective. The protection of water
storage functions of wetlands is one of the most important actions needed to assist in
restoring more natural flows to the Loxahatchee River and South Fork of the St. Lucie
River. In light of this, any mitigation that may be required under exemptions of Martin
County's present wetland ordinance should require “in-kind” replacement storage in the
same watershed as the impacted wetland site and compensate for the suite of
functions lost, to the extent practicable.
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Figure 15. Land uses within the study area based on a 1995 evaluation. Land use
designations based on the level 1 FLUCCS code.
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Figure 16. WRAP scores from wetland field evaluations within the project area.
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