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III.D.2. Wet Prairie Communities

Wet prairies typically occur in sinks and depressions within areas of low
topographic relief which receive water through runoff from adjacent higher
ground, Patches.of wet prairie vegetation are commonly found scattered
throughout the flatwoods and sandhills of the region. Shrubs and small trees,

such as primrose willow (Ludwigia spp.) and elderberry (Sambucus simpsonii),

are sometimes present in wet prairies. Characteristic herbaceous plants

include panicum grasses (Panicum tenerum, P. dichotomum, etc.), sloughgrass

(Scleria spp.), swamp lily (Crinum americanum), and sundew {Drosera spp.). The

wet prairie is fire—~adapted, and frequent burning will maintain wet prairies on
sites which would otherwise succeed to hydric or mesic woodland, These grassy
patches increase habitat diversity in flatwoods landscapes and provide
accessory foraging habitats for important wetland wildlife species. Because
wet prairies are dependent on surface water runoff to supply water (Brown and
Starnes, 1983), drawdowns of water tables in flatwoods by ditching can

eliminate wet prairies and reduce habitat diversity in upland regions,

II1.D.3. Pine Sandhill Communities

The pine sandhill community is a savanna-type formation of scattered trees
and open woodlands having a well-developed ground cover of grasses, forbs, and
scattered shrubs. Characteristic species are longleaf pine, turkey oak, and

wiregrass (Pinus palustris/Quercus laevis/Aristida stricta). Fire is an

important ecological component of sandhill enviromments and maintains the
characteristic open pine woodland and sparse understory vegetation. Burns
occur naturally in sandhill communities at about 3~ to 5-year intervals,

usually started by lightning strikes (Means and Grow, 1985). These frequent
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fires preserve the dominance of longleaf pine and inhibit succession to xeric
hammock vegetation (Kalisz and Stone, 1984). Sand pine may also invade
sandhill communities when fire is suppressed (Kalisz and Stone, 1984),.

The upland dune formations of the Wekiva Basin are dominated by pine

sandhill communities containing patchily distributed areas of sdnd pine/oak

scrub (Pinus clausa/Quercus spp.) and xeric hammock. Pines and turkey oaks are
typically the principal overstory components. The relative dominance of turkey
oaks and pine species other than longleaf and the absence of old-growth
longleaf in the region's sandhill communities are due to selective logging in
these communities.

Sandhills have a more or less continuous herbaceous ground cover dominated
by wiregrass. Shrubs and hardwoods other than oaks are typically present at
low densities (Laessle, 1958). Other common plants of sandhill habitats are

bluestem grasses (Andropogon stolonifera, A. tenarius), persimmon (Diospyros

virginiana), prickly pear (Opuntia ammophila), blueberries (Vaccinium spp.),

gopher apple (Chrysobalnus oblongifolius), and spike moss. Shrub rosemary

(Ceratiola ericoides) is often common in sandhill communities but does not
usually occur in dense stands. Individual rosemary bushes are usually ringed
by narrow perimeters of bare soil. This phenomencn is caused by the release of
an allelopathic chemical from the rosemary which inhibits the growth of other
plants within its immediate vicinity. |

The high primary productivity of sandhill habitats provides a rich food
base for a wide variety of wildlife. Turkey oak acorns are important to
mast-feeders such as deer, turkey, and feral hog. Sandhill communities support
a characteristic fauna whieh includes Sherman's fox squirrei and gopher

tortoise with its host of commensal wildlife species.
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Sand pine scrub and oak scrub occur on various upland sites within the
Wekiva Basin (DNR 1985, 1987). Sand pine and oak scrub are characterized by a
mixed scrub oak understory dominated by scrub live oak, myrtle oak (Q.
myrtifolia), and Chapman's oak (Q. chapmanii). Sand pine is variably present
in the scrub habitats of the Wekiva Basin. Differences in burning and
disturbance regimes probably account for the absence of sand pine in some scrub
communities of the Rock Springs Run State Preserve (DNR, 1985). Shrubs such as

staggerbush, rosemary, and wild olive (QOsmanthus americana) may also be

present. Scrub hickory (Carya floridana), a Florida endemic, is present in the

scrub habitats of the Wekiva Basin. Common herbaceous plants of scrub habitats

in the region include blueberries, gopher apple (Chrysobalnus oblongifolius),

prickly pear (Opuntia compressa), spike moss, and wiregrass. Lichens (Cladonia
spp., Usnea spp., and others) grow on patches of bare soil or as epiphytes on

the bark of woody plants.

Patches of xeric hammock (live oak/sand live ocak/red oak/American

holly/deer moss: Quercus virginiana/Q. geminata/Q. falcata/Ilex opaca/Cladonia
spp.) occur within the upland sandhill habitats. Pine sandhill and sand piné
scrub communities will be succeeded by xeric hammock vegetation if the absence
of fire is prolonged (Monk, 1968). Exclusion of fire allows regeneration of
hardwoods and prevents the continued recruitment of pines. The leaf litter of
xeric hammock plants is fire-resistant, so that patches of hammocks within
large sandhill tracts typically remain unburned even though ground fires have
spread throughout the surrounding pine-dominated landscape. The prevalence of
natural and human-caused wildfires in the Wekiva Basin over the past centuries

has limited the significance of this community type in the region.
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Sand pine scrub and oak scrub occur on various upland sites within the

Wekiva Basin (DNR 1985, 1987). Sand pine and oak scrub are characterized by a
mixed scrub oak understory dominated by scrub live oak, myrtle oak (Q.
myrtifolia), and Chapman’s oak (Q. chapmanii). Sand pine is variably present
in the scrub habitats of the Wekiva Basin. Differences in burning and
disturbance regimes probably account for the absence of sand pine in some scrub
communities of the Rock Springs Run State Preserve (DNR, 1985). Shrubs such as

staggerbush, rosemary, and wild olive (Qsmanthus americana) may also be

present. Scrub hickory (Carya floridana), a Florida endemic, is present in the
scrub habitats of the Wekiva Basin. Common herbaceous plants of scrub habitats

in the region include blueberries, gopher apple (Chrysobalnus oblongifolius),

prickly pear (Opuntia compressa), spike moss, and wiregrass. Lichens (Cladonia

spp., Usnea spp., and others) grow on patches of bare soil or as epiphytes on
the bark of woody plants,
Patches of xeric hammock (live cak/sand live ocak/red oak/American

holly/deer moss: Quercus virginiana/g:_geminata/g: falcata/Ilex opaca/Cladonia

spp.) occur within the upland sandhill habitats. Pine sandhill and sand pine
scrub communities will be succeeded by xeric hammock vegetation if the absence
of fire is prolonged (Mouk, 1968). Exclusion of fire allows regeneration of
hardwoods and prevents the continued recruitment 6f pines (see Williamson and
Black, 1981). The leaf litter of xeric hammock plants is fire—reéistant, 80
that patches of hammocks within large sandhill tracts typically remain unburned
even though ground fires have spread throughout the surrounding pine-dominated
landscape. The prevalence of natural and human-caused wildfires in the Wekiva
Basin over the past centuries has limitgd the significance of this community

type in the region.



IV. STATUTORY & DISTRICT CRITERIA RELATED TO BUFFER ZONES

Questions have been raised concerning the authority of the District to
enact requirements which restrict or preclude the construction and operation of
systems within the Wekiva River Basin. The rulemaking related to the Wekiva
Basin has been the subject of serious concern, and much debate has resulted-.
An earlier draft of the Wekiva Basin Rule had requirements that buffered the.
river from impacts, but was withdrawn following considerable controversy, and
staff was directed to revisit the issue. Following several drafts of proposed
language for buffer requiremenﬁs, a Petition for Administrative Determination
of Invalidity of Proposed Rule was filed that alleged the proposed rule
constitutes an invalid exercise of delegated legislative authority or is
otherwise invalid,

The statutory authority granted the Governing Board of the District
related to the enactment of requirements that restrict or preclude the
construction, operation, or maintenance of systems is clearly stated, but
somewhat general. Broad rulemaking authority has been granted by the
Legislature (Chapter 373, FS). The Board may adopt reasonable rules thét are
consistent with the law and reasonably necessary to effectuate its powers,
duties, and functions., Rules adopted by the Board must be reasonably related
to the purposes of Chapter 373. The Board cannot act in an arbitrary and
capricious manner and should have before it competent and substantial evidence

to support a proposed rule,
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Two questions related to the statutory authority given in Chapter 373 (FS)
have occurred to us. First, in Sections 373.413 and 373.416 the Legislature
enacted two statutory provisions related to water management systems; the
former addressing construction of systems and the later addressing operation
and maintenance of systems. As a result, an arbitrary distiqction is made
between construction and operation and maintenance. Second, the statute does

not provide a definition for the term "water resources."

IV.A. Statutory Criteria, Sections 373.413 & 373.416, FS

Sections 373.413 and 373,416 draw a distinction between permits
required for construction or alteration of dams, impoundments, reservoirs, or
works (373.413, F8) and permits required for maintenance and operation of same
(373.416, FS). 1In the former, the District may require permits to assure that
construction or alteration of any system will not be hamful to the water
resources of the District. 1In the latter, the District may require permits to
assure that the operation or maintenance of a system will not be harmful to the
water resources of the District and will not be inconsistent with the overall
objectives of the District. The distinction between the harm that may result
from construction activities and harm that may arise from operation and
maintenance is a confusing onme in light of the review a permit application may
receive. Can the District evaluate an application for construction based only
on harm to water resources, or can the application also be evaluated relative
to the overall objectives of the District?

Conceptually it may be relatively easy to separate impacts on water
resources that result from development activities into those that occur during
construction and those that may result from the operation and maintenance of

that which has been constructed. From a resource management perspective,
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however, it is not an easy distinction to make. Determining the harm to water
resources during construction and following comnstruction is not too difficult,
but what is difficult is separating the consideration of these potential
impacts when determining if a permit for construction should be issued. To
issue a permit for construction of a system or work and evaluate only the
potential impacts to water resources without evaluating its impact on the
overall objectives of the District once the system is in place is like basing
the decision to operate om a patient only upon his/her chances of living
through the operation, with no regard as to whether the organ removed is
essential for survival after the operation. The distinction is an artificial
one at best.

If the overall objective is to manage the water resources of the District
and insure that the construction, operation, and maintenance of works are not
hamful to them, the District must evaluate potential harm resulting from
operation and maintenance concurrently with potential harmful impacts resulting
from construction. Foregoing sections of this report have established that
while impacts caused by construction and those resulting from operation and
maintenance can be separated for discussion purposes, they are intimately
interconnected, and they must both be considered if the potential impacts are
to be evaluated, understood, and resolved. To manage the water resources of
the District effectively, all relevant information and potential consequenceg
of any decision must be evaluated during application review. To do otherwise
cannot possibly result in effective resource management,

In this light, when the District reviews a construction permit, not only
should potential harm to water resources be evaluated (Chapter 373.413 FS), but
District staff should also determine if it is comnsistent with the overall

objectives of the District (Chapter 373.416 FS).
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The second question is also important in permit evaluation. In evaluating
a permit for construction and/or operation and maintenance, the District
strives to assure that the system or work will not be harmful to the water
resources of the District. In a narrow sense, water resources can be thought
of as the water only. Then harm would constitute affecting the quality or
quantity of water (the abiotic substance). In a broader sense, however, water
resources must be thought of as not only the water (the Hy0) but as the
combined biotic and abiotic components~—the ecological system of plant and
animal life and abiotic elements that are the whole resource. It is not easily
dissected or decomposed into two distinct parts for the purposes of management,
since the quality of the resource is a complex functional interrelationship of
abiotic substances and living Qrganismé. The management of one aspect without
regard for the other may at times run counter to sound management of the whole.

A working definition of water resources should include the entire

resource, and may be something like the following:

Water Resource - The combined abiotic substances and biotic
organisms that coanstitute the aquatic systems of ground and
surface waters.

IV.B. Rule Criteria, 40C=4, 40C-41 and 40C-42, FAC

Chapter 40C-4, FAC, implements the permitting program in a manner that is
consistent with thé objectives and policies of the St. Johms River Water
Management District and the declared water policy of the State of Florida. 1In
essence it declares that surface water management permits will be required
prior to the construction, alteration, operation, maintenance, removal, or
abandonment of any dam, impoundment, reservoir, appurtenant work, or works. To
obtain a permit, each applicant must give reasomnable assurance that such

activity will not adversely affect navigability, recreational development, or
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public lands; endanger life, health, or property; adversely affect the
availability of water; be incapable of being effectively operated; adversely
affect existing agricultural, commercial, industrial, or residential
developments; cause adverse impacts to the quality of receiving waters;
adversely affect natural resources, fish, and wildlife; increase the potential
for damage to off-site property or the public; increase the potential for flood
damage; or otherwise be inconsistent with the objeétives of the District, among
others {emphasis added). The chapter also establishes size thresholds for
which permits are required.

In addition to the above, the District's Applicants Handbook states that
State Water Policy (Chapter 17-40, FAC) is used as guidance to determine harm
to water resource and that consideration should be given to the impacts of
facilities on recreation; navigation; water quality; fish and wildlife;
wetlands, floodplains, and other envirommentally sensitive areas; saltwater or
pollution intrusion; reasonable beneficial uses of water; minimum flow levels;
and other factors related to the public health, safety{ and wel fare; among
others (emphasis added).

Further, the Handbook states that the District recognizes that

...wetlands are important component; of the water resource because

they serve as spawning, nursery and feeding habitats for many species

of fish and wildlife, and because they provide important flood

storage and water quality benefits,

Review criteria are provided to determine whether a system will meet District
objectives regarding hydrologically related enviroomental functions. Except
when threatened or endangered species are involved, the District will only
consider off-gite impacts on aquatic and wetland-dependeunt species relative to
the functions currently being provided by the wetland tc these types of fish
and wildlife. An applicant must provide assurance that a proposed system will

not cause changes in the habitat of off-site aquatic and wetland-dependent
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species; the abundance and diversity of off-site aquatic and wetland-dependent

species; and the food sources of off-site aquatic and wetland-dependent
species,

Chapter 40C-41, FAC establishes basin-specific surface water management
permitting criteria for the Wekiva River Basin that are in addition to the
District-wide criteria specified in Chapters 40C-4 and 40C-40, FAC. The Wekiva
River Basin Rule was adopted in March 1987, establishing permitting sﬁandards

as follows:

1. RECHARGE - Three inches of runoff from all
" directly connected impervious areas must be

retained within the project area for projects or
portions of projects in Most Effective Recharge
Areas. As an alternative, applicants may
demonstrate that the post development recharge
capacity is equal to or greater than the pre-
development recharge capacity.

2. STORAGE - A system may not cause a net reduction
in flood storage within the 100 year floodplain
of a stream or other watercourse which has a
drainage area upstream of more than one sguare
mile and which has a direct hydrologic connection
to the Wekiva or Little Wekiva Rivers or Black
Water Creek,

Definitions of Most Effective Recharge Areas and directly connected

impervious areas are given in 40C-41, as follows:

...Most Effective Recharge Areas have been defined by the
U.S8. Geological Survey as areas which have 10-20 inches of
recharge per year... Most Effective Recharge Areas can be
more accurately defined by soil types. The Soil
Conservation Service has categorized soils according to
hydrologic characteristics. Those soils determined by 5C§
to be Type "A" Hydrologic Soil Group shall be considered to
be Most Effective Recharge Areas...Directly connected
impervious areas are those impervious areas which are
connected to the surface water management system by a
drainage improvement such as a ditch, stormwater, paved
channel, or other man-made conveyance. Stormwater that is
retained must be infiltrated into the soil or evaporated
such that the storage volume is recovered within l4 days
following a storm event,
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In addition, when stormwater management systems discharge to Class I,
Class II, or Qutstanding Florida Waters, Chapter 40C-42, FAC provides for
further treatment of stormwaters as follows:

(10) Stormwater discharge facilities which directly
discharge to Class I, Class II, and outstanding Florida
Waters shall include an additional level of treatment equal
to fifty percent of the treatment criteria specified in
Section 40C-42.035(1) (b) or Section 40C-42.041(5) and
shall provide off-line retention or off-line detention with
filtration of the first one-half inch of run-off of the
total amount required to be treated.

In all, the criteria in 40C-4l1, and 40C-42 recognize the special values of
the water resources of the Wekiva River Basin and were designed to afford
additional protection. Rule criteria are generally designed to protect water
resources (both quality and quantity of surface water and quantity of recharged
groundwater) as a result of the counstruction, operation, and maintenance of a
work or system. In most instances, however, specific construction techniques
and specific engineering of a project's stormwater management system are not
adequately addressed by criteria simply because these are outside the purview
of the review criteria, Language may be inserted in conditions for permits
that require particular attention be paid to minimizing impacts during
construction from erosion and siltation, for example, but "accidents do
happen.” 1In other words, there are two significant potential gaps in the rule
criteria related to water quality that an appropriately designed buffer rule
will overcome., The potential gaps are as follows:

1. Water quality impacts resulting from construction
activities in the areas immediately adjacent to
wetland; and

2. Water quality impacts resulting from portions of
projects counstructed adjacent to wetlands, but

not directly connected to the stormwater
management system.



102

While the existing rule criteria recognize the importance of recharge in
the Wekiva River Basin to maintain both the quality and quantity of
groundwaters, the 'discharge" of groundwaters that are of particular importance
to maintenance of ecologically significant hydric hammocks and floodplain
wetlands of the Basin is not addressed in the present rules. These wetland
systems are particulary sensitive to the lowering of the groundwater table.
The District's policy regarding the lowering of groundwater tables found in
Section 10.6,3 of the Applicants handbook states:

It is presumed that an adverse impact will result if the
system causes the groundwater table to be lowered; a) more
than an average three feet lower over the project area
than the average dry season low water table; or b) at any
location, more than five feet lower than the average dry
season low water table; or ¢) to a level that would drain
adjacent surface water bodies below a minimum level
established by the Governing Board pursuant to Section
373.042, FS. -

In most instances, in areas adjacent to the floodplain wetlands of the
Wekiva Basin a lowering of the water table from 3 to 5 ft would severely impact
hydrologic functions, draining groundwater, disrupting seepage regimes, and
diverting surface waters. The net result would be the disruption of ecclogical
functions and loss of wildlife habitat. Thus a third potential gap in the
protection of the water resources of the Wekiva River Basin and the importance
of the groundwater table to seepage and floodplain wetlands that an
appropriately designed buffer may overcome is as follows:

3. Water quantity impacts resulting from excavations
and general lowering of the groundwater table in
areas adjacent to seepage wetlands,

Finally, while it is the policy of the District to evaluate permit
applications using review criteria that expressly states consideration should

be given to impacts on fish and wildlife, wetlands, floodplains, and other

environmentally sensitive areas, present rule criteria in 40C-41 or 40C-42 do
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not address these factors. Recognizing the special significance of the wetland
and wildlife resources of the Wekiva River Basin, a fourth potential gap in
protection of the resources may be overcome with an appropriate buffer as
follows:
&, Impacts to flora and fauna resulting from loss of

habitat and disturbance as a consequence of construction,

operation, and maintenance of systems in areas adjacent

to wetlands. : :

Further discussion related to water quality and water quantity issues is

given next to better explain the rationale for recommending a buffer to
minimize negative impacts of development in areas immediately adjacent to the

wetlands and watercourses of the basin.

Water Quality Issues. The potential for significant degradation of water

quality during construction is directly related to the proxiﬁity to the
resource and the type of comstruction activity. Given in Figure IV.1 is a plan
view of an area along a section of river typical of the Wekiva River. The
figure illustrates a typical wetland/upland interface and two typical
residential development patterns. In the first type of developmént, lots and
housing units are built up to the wetland line, and some clearing of canopy and
understory is required. In the second type of development, because the
wetland/upland edge is generally the lowest elevation of the project site,_
retention/detention basins are constructed along the edge, requiring complete
removal of vegetation and excavation. Both development patterns could be
constructed under current permit criteria,

Where lots and house construction occur adjacent to the wetland edge,
typically, the downslope areas are wholly or partially excluded from the
stormwater management system. This results from the fact that the edge of the
floodplain generally is the lowest elevation, and either the back of lots must

be filled to elevations so that surface waters flow toward the front of the
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lot, or the back portions of lots are excluded from the management system. The
size of lots on the floodplain edge dictate to a large degree how much land is
excluded from the management system and allowed to sheetflow stormwaters
downslope to the wetland edge. While this development pattern may minimize
disturbances along the edge from clearing and digging, surface waters running
downslope from these areas are not subject to treatment by the stormwater
system and can cause significant water quality problems both in the short term
during construction and in the long term during use and managemeunt.

1f the area upslope from the wetland edge is to be excavated for detention
or retention ponds, initial clearcutting, additional heavy equipment for
digging, and placement of spoils contribute additional potential water quality
problems. The clearcu;ting required exposes soils to even greater erosion
potential since all vegetation must be removed and the ground surface is
scraped clean in preparation for digging equipment. The heavy equipment
associated with excavations and earthwork necessary to contour basin side
slopes and surrounding lands contribute to significant potential construction-
related '"accidental infringement" into the downslope wetlands/water resources.
Finally, spoil placement in adjacent areas and filling along the wetland line
expose the downslope wetland/water resource to potential sedimentation from
newly excavated non-stabilized soils.

Figure IV.2 is a cross sectioﬁ of a floodplain swamp, transition zone, and
uplands typical of portions of the Wekiva River Basin. 1In the top drawing the
undisturbed condition is shown. In the bottom drawing the effects of clearing
and constructiom activities in areas immediately adjacent to the wetland line
are summarized; Under these conditions, protective ground cover and litter are
scraped off the soils, leaving them bare and easily washed downslope during

construction. The resulting erosion and deposition will significantly affect
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Figure IV.1. Drawing of two development patterns typical of the Wekiva River
Basin. The development pattern in the upper portion of the drawing has housing
down to the wetlands line and stormwater retention/detention ponds in the
upland portions of the development. The development in the lower portion of
the drawing has stormwater retention/detention basins constructed immediately
ad jacent to the wetlands line. The former development scheme minimizes water
quantity impacts, but may cause water quality impacts. The latter scheme will
impact water quantity, but storm water system may minimize water quality
impacts.
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those wetlands/water resources that are waterward of the construction line.
While precautions might be taken, such as installation of barriers to impede
and/or filter silt laden runoff, there is no assurance that the precautions
will be effective or that they will remain in place long enough for the area to
stabilize,

Degradation of water quality as a result of construction and long-term
runoff from developed lands may be easily avoided by providing a construction
setback or buffer that can act as a sediment trap, dissipate destructive
velocities, and minimize water quality problems through filtration of surface

runoff.

Water Quantity Issues. Criteria in 40C-4, 40C-~41, and 40C-42 related to

water quantity are generally concerned with recharge of groundwaters in areas
of significant recharge potential and with surface runoff patterns. Not
protected and of special significance in river systems like the Wekiva are
seepage at the base of sandy slopes that maintain saturated scils and standing
and flowing surface waters at seepage locations.

Shown in Figure IV.3 are the groundwater relationships of the sandy, well-
drained ridges along the upland fringes of the Wekiva floodplain and the
seepage areas at their bases. It is at these seeps that groundwaters become
surface waters and contribute base flow to the Wekiva. 1In the natural
condition waters exiting at the seepage edge are typically low in nutrient
content, having recharged through the sparse scrub vegetation of the sandhills-
and filtered through several hundred (or thousand) feet of well-washed sand.
Upon exit from the soil, the newly emerged surface waters support a unique
assemblage of vegetation (often referred to as a hydric hammock) adapted to
constant saturation and periodic inundation with oligotrophic waters. The

wetland line Eypically coincides or is just landward of these areas.
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Figure IV.2. Cross section drawing of the floodplain and adjacent uplands
showing the natural condition in the upper drawing, and the consequences of
clearing and development in the bottom drawing.
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The bottom drawing in Figure IV.3 summarizes the effects of excavations in
the area immediately landward of the wetland line on the quantity of seepage
water exiting in downslope locations. Where excavations are deep and interrupt
groundwater flows, seepage areas are "robbed" of sustaining groundwaters, as
they are routed through the stormwater management system and dischérged at
outfall points, or are exposed to surface evaporation in water

-retention/detention systems. The net effect on total quantity of water that
may leave a project site when the effects of increased impervious surfaces and
the stormwater management systems are factored in is not easily determined.
However, it is quite apparent that the loss of seepage waters will
significantly alter species composition in seepage wetlands and have potential
consequences on dry season base flows of the Wekiva.

Potential negative consequences of lowered water tables and intercepted
groundwater flow to downstream hydric hammocks and floodplain forests can be
mitigated through implementation of a buffer zone requirement in the Wekiva
Basin. While iFs function will be to insure high groundwater elevations in

close proximity to seepage wetlands, it may also serve a role in insuring

maintenance of high water quality.
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Figure IV.3. Cross section drawing of the floodplain and adjacent uplands
showing the natural condition in the upper drawing, and the effects of
construction of drainage ditches or retention/detention structures in close
proximity to the wetlands edge on groundwater table. .



V. DETERMINATION OF BUFFER ZONE REQUIREMENTS

Given in this section is a description and rationale for the methodology
for determining buffer zone requirements. The need for a buffer zone to
effectively protect the special values of the water resources of the Wekiva
Basin is based on three potential impacts qf the construction, maintenance, and
operation of works. They are related to impacts on water quality that result
from construction and long-term use, impacts that may result from alterations
of groundwater tables, and impacts on aquatic and wetland-dependent wildlife
habitat.

This section is organized into three parts. First an overview of the
methodology is presented that discusses the parameters that control the
determination of a buffer zone width, Second, methods for the determination of
buffer zones are given, with formulae where appropriate. Finally, sample
sections of the Wekiva River and Black Water Creek are used to describe each of

the controlling parameters and to display the resulting buffer widths.

V.A. OQverview of the Methodology for Determination of Buffer Zones

Four factors are used to determine the width of buffer zones to protect
the water resources of the Wekiva River System. The four Ffactors are (1) the
Water Management District wetland line (40C-4 FAC), (2) the erodibility of
soils in the zone immediately upland of the wetlaud line, (3) the depth of the
groundwater table below the soil surface in the zone immediately upland of the
wetland line, and (4) the habitat requirements of aquatic and wetland-

dependent wildlife species.
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Because of the detailed nature of the data required to determine the need
for and extent of upland buffers, determinations must be made on a case-by-case
basis. However, in the final part of this section we have included maps aund
figures of the relevant data for a typical sections of the river system to

illustrate the methodology's application.

Controlling Parameters

The parameters that control the width of the required buffer are related
to the need to protect water quality and quantity and aquatic and wetland-
dependent wildlife, both during and following construction of any development
project in areas immediately adjacent to the floodplains of the Wekiva River
System., It is important that comstruction and operation are considered
simultaneously, since a project cannot be operated unless it is built, nor is
it realistic to assume that it will not be operated should it be built. The
descriptions and rationale for the following parameters reflect this important
integration. Some parameters result from the need for protective measures
during coustruction, others from the need for measures after construction, and
still others result from both.

(1) 40C-4 Wetland line. The wetland line is the landward extent of

wetlands using the methodology outlined in 40C-4 (FAC) and Chapter 16 of the

Applicant's Handbook. The determination is made by District staff using

dominant vegetation, soils, and other indicators of wetland conditions. The
line so determined in most cases is the same as the jurisdictional line set by
the Florida Department of Enviroumental Regulation (17-4 FAC) for demarcation
of the landward extent of state waters,

The wetland line defines the waterward boundary of the area for which

buffer zone requirements are to be determined.
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(2) 8o0il Erodibility. Soil erodibility is a function of slope and soil

type. Used in combination, both factors determine the potential for soil
erosion and subsequent sedimentation in downslope areas.

(a) Slope. Ground surface slope is expressed as percent slope and is
determined by measuring the change in elevation over a distance of 300 ft
landward of the wetland line. The slope is an indicator of the erosion
potential of soils during and immediately following construction activities
and/or site preparation. The steeper the slope, the greater the potential for
soils to be eroded by surface runoff during rain-events.

(b) Soil Type. The soil type may be determinéd by consulting the USDA SCS
Soil Survey for the county in which the development project is located, or it
may be determined in the field by a qualified soil scientist.

Higﬁly erodible soils in combination with steep slopes dictate severe
1imitations on removal of vegetative coverg gentle slopes with highly erodible
soils or steep slopes with minimally erodible soils dictate moderate
- limitations; and gentle slopes with minimally erodible soils dictate slight
limitations. A formula is used to calculate the exact buffer requirement (see

Section V.B). -

(3) Depth to Water Table. The depth to the groundwater table in areas

immediately upland of the wetland line is an important indicator of groundwater
interaction with downslope.wetlands. Where the water table is near the surface
and slopes toward the wetland, the area is dominated by discharging
groundwaters, and a buffer to avoid drainage of the wetlands is warranted. The
depth to the groundwater table may be determined by field measurements
(although it should be understood that one measurement at ome point in time

does not give a true picture of average year-to-year, season—-to-season
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conditions) or through field determination of soil type and interpretation of
county soil survey data.

Excavations in areas where the water table is near the surface in the zone
immediately upslope from seepage wetlands {i.e., where the hydraulic gradient
is toward the wetland area) intercept groundwater flows and have the potential
to drain wetlands on the downslope side of the excavations. Where these
conditions are present, a setback is warranted to insure that proposed
development activities do not diminish the quantity of water entering the
downslope wetlands.

(4) wildlife Habitat Requirements. The old adage that an ounce of

prevention is worth a pound of cure is particularly appropriate to wildlife
conservation. Loss of habitat is the greatest threat to many of Florida's
wildlife species. One approach to alleviating this threat would be to monitor
each species and to take protective action if it is determined that any given
species is declining. This approach is risky in that such a determination may
be made too late to reverse the decline, Another approach would be to prevent
any change in the amount of habitat available to each species, but this is
neither practical nor possible. It is better to formulate a general method to
accommodate the wildlife of a given region as a whole. The practical solution,
then, is to determine the amount of harm that is acceptable and to prevent it
from increasing.

By far, the most common cause of wildlife population reduction is
landscape alteration through agriculture, silviculture, or coumstruction
activities. Altering or changing natural conditions to which species are
adapted often harms native wildlife communities by destroying key conditious
that make a given site suitable habitat. An obvious example is the removal of

snags (dead trees) that are essential nesting structures, food sources, and
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perches for many birds, mammals, reptiles, and amphibians. A common
misconception is that no harm is done because there are plenty of other
undeveloped areas containing the same requirements. On the contrary, other
areas that have the necessary eiements for a particular species are probably
already occupied at a saturation level, leaving no room for individuals that
are ousted by development occurring elsewhere. Therefore, the most effective
method of protecting wildlife resources in the Wekiva River Basin would be to
preserve areas in their most natural couditions and in large enough parcels so
that self-sustaining populations can be maintained.

Buffer requirements to protect aquatic and wetland-dependent wildlife
species are related to four factors: habitat suitability; spatial
requirements; access to upland and/or transitiomal habitat; and noise impacts
on feeding, breeding, and other life functioms. Wetland-dependent species are
those which depend on wetland communities for at least some of their essential

requirements.

(a) Habitat Suitability. Food, cover, and water are life-sustaining

elements for all species. If every requirement for an animal is available in a
particular area, the area is considered to be suitable habitat for that
species; if one or more of a species' requirements is not available, the area
is unsuitable. Some species are extremely specialized. For example, the
Everglades or snail kite has an exclusive diet of only one snail species, Pomus
depressus. Others, such as the raccoon, are generalists and can readily
substitute many items to fulfill their needs.

Several methods have been developed recently to determine if sites are
suitable for a given species. These methods are based on availability of food,

cover and water requirements, and various parameter measurements have been
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shown to be associated with these requirements. Examples of the parameters
used for this report are tree canopy closure and tree height.

(b) spatial Requirement., Every animal requires a certain amount of space

to carry out life functions such as feeding, courtship, and nesting. S5Spatial
needs are highly variable, even within species. Differences are associated
with many factors, including sex and age of the animal, time of year,
availability and distribution of food and cover, and social structures. 1In
general, larger species teénd to have greater spatial requirements. Obvious
comparisons are the black bear versus the cotton mouse and the red-shouldered
hawk versus the mockingbird., Also, species with more unpredictable and
unevenly distributed food sources require more space to satisfy their
nutritional needs. For example, marsh rabbits have small spatial requirements
relative to their size because they eat grasses and forbs which are plentiful
within small areas. Conversely, gray squirfels need relatively larger
territories to find mast, which is unevenly distributed.

It should be realized that the Wekiva River acts as a border to many
species living in the river basin. Even those that can swim or fly across the
river are affected by the impacts of increased predation and disturbance
factors associated with the edge ecotone created at the water/forest interface.

Because many forest-dwelling, wetland wildlife species utilize more than
one habitat type, their spatial requirements can often be satisfied even if a
portion of the forested area does not fit the defini;ion of 2 wetland community
but does fulfill other habitat suitability criteria. In most cases, areas
immediately landward of the wetland line that are cleared for agriculture or
silviculture or which are planted in monocultural pine plantations will not be
suitable habitat for wetland-dependent species. Where these situations occur,

buffer zone requirements are not as sensitive to wildlife considerations as
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they might be if the area had a continuous, relatively natural, forest canopy.
For this reason, it is essential that serious consideration be given to whether
or not agriculture and silviculture should be exempt from buffer zone
requirements where the protection of aquatic and wetland-dependent wildlife
species is of particular importance,

Although it is difficult to rationalize the use of wildlife considerations
when the canopy has been removed, mitigation of previous adverserimpacts on
wildlife could be addressed by replanting the would-be buffer zone (determined
by the application of the other factors) with native tree species to

reestablish wildlife values.

(c¢) Access to Upland or Transitional Habitat. Several wetland-dependent

wildlife épecies must have access to upland or transitional habitat regardless
of the landward extent of the wetlands. For example, many semiaquatic turtles
need sandy and relatively warm upland sites to lay eggs. Elimination of such
habitats could extirpate numerous wetland-dependent species from the Wekiva

River Basin.

(d) Noise Impacts. Noise can interfere with signals and directly affect

wildlife behavior., Many species rely on vocalizations for warnings, mate
recognition, detection of separated young, and to establish territorial
boundaries. Background noise can interfere with these vocalizations and cause
direct reductions in populations or dispersal to less noisy areas. Sudden loud
noises can disturb or harass some individuals and cause harmful stress which
affects reproduction and other life functious,

To protect aquatic and wetland-dependent species from noise interference,
buffer zones between the point of noise generation and the habitat are
warranted. The distance of buffer necessary for protection from noise is

related to both the level of noise and the space through which the noise
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passes. Dense vegetation diminishes the level of noise more guickly than open
ground; pavement tends to propagate noise better than vegetated grasslands.

The required buffer depends upon the characteristics of the intervening area.

V.B. Determining Buffer Zone Requirements

The order in which each of the four parameters is calculated or measured
is imporfant. The 40C-4 wetland line must be determined first, since all
determinations are based on the establishment of this line as the waterward
boundary of the buffer zone., Once the wetland line is established, the order
in which the remaining parameters are determined is of little consequence.

Since the requirements for a buffer zone depend on a dynamic landscape
where the relationships between the controlling variables are not constant,
each of the parameters must be calculated. The spatial frequency at which the
‘calculations are made (i.e., how often the buffer zone lines need to be
determined along the waterward edge of a proposed development) depends on the
variation in the measured parameters, If there is no reason to believe the
parameters and their relationships to each other are different along the entire
length of the water-ward edge of the proposed develoﬁment, each parameter needs
to be determined only once. However, if the paramete;s appear to change
significantly, more determinations are necessary. The exact number of
determinations is a function of the relative changes in slope, soil type, water
table elevation, and forest canopy and vegetative structure., In most cases,
estimates of the relative changes in parameters can be made using topographic
and soils maps and aerial photographs.

Final buffer zone widths are set by determining the controlling paraﬁeter,

i.e., the parameter that results in the widest buffer zonme. The following
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paragraphs detail methods for determining buffer widths based on each of three
parameters (water quality, water quantity, and wildlife habitat suitability).

(1) 40C-4 Wetland line. The wetland line is determined using the

methodology outlined in Part III, Section 16 of the Applicants Handbook.

(2) Water Quality Maintenance., The requirement for a buffer zone for

maintenance of water quality is related to the filtering capacity and roughness
of natural undisturbed vegetation to minimize inputs of sédiments and
destructive velocity of waters. The potential for erosion and subsequent
sedimentation is a function of the erodibility of soil and slope. The velocity
of water varies as the square root of slope (Manning's formula), and the
potential for a particle of soil ;o be moved is a function of erodibility and
velocity of water over the surface. Thus a simple relationship of slope and

erodibility may be used to determine buffer widths as follows:

By = gl/2 (1)
E
where:
By = the width of the buffer in ft;
8 = average slope of the land in ft per 100 ft; and
E = erodibility factor; use 4 for soils with SCS erosion factors (k)

of 0.1, use 3 for soils with k = 0.15, use 2 for soils with k =
0.17, and 1 for soils with k > 0.17.

Using Equation 1, the required buffer for an average slope of 3% and soils
with low erodibility factor (E = 4) would be 43 ft. The buffer required for
soils with the same slope and erodibility factors of 3 and 2 are 57 ft and 87
ft, respectively.

Table V.1 lists pertinent soil properties for many soil types found in and
adjacent to wetlands in the Wekiva River System, It highlights some of the
important constraints likely to be encountered within the Basin. The second
column lists k factors (erosion factors) that can be used in determining the

erodibility factor.
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Table V. 1. Seoil properties and interpretation.

K Depth to Hiydro]. Limitations2
Soil type Erosion” W. Table Group S.Tank Bldg. Excav.
Albany sand, 0-5% .10 15-40" c M M M
Anclots fine sand .10 g-10" D 3 S $
Anclote & Myakka .10 0-10" D 3 3 b
Astatula sand, dark, 0-5% 3 .10 >q20m A s1 51 M
Blanton fine sand, high, 0-5% .17-.28 18-30" A St s1 §
Blanton fine sand, low, 0-5%  .17-.28  18-30" A MM S
Cassiz sand .10 10-40n C S S 3
Delray fine sand 3 15 +12-0" A/D S s S
Delray fine sand, shal%ou NA ' 0 NA Ve - IN
Delray fine sand, high .15 - Q-12n A/D S S S
Emerzlda fine sgnd .10 it B S S S
. Felda fine sand .17-.28 0-12n B/D S 3 S
Immokalee fine sand 17-.20 0-12n AfD 3 S s
Iberia & Manatee .10-.28 0 D S S S
Immokalee sand L17-.20 0-12" AfD S S S
Leon fine sand’ 7-.20  0-12" A/0 s s s
Leon fine sand, 0-2%3 J7-.20 0-12n A/D S S $
Myakka sand .10 0-10" [ S 3 3
Myakka & Placid sands, 2-8% .10 g-10" D b ) S
Ocilla sand .10 40601 c M M M
Paola sand, 0-5% .10 Japn A Sl s1 51
Plummer fine sand3 .17-.28 012 A/D $ S S
Pomello fine sand3 L17-.20 12-30" A M s1 3
Pomello fine sand, 0-5% A7-.20 12-30" A MooSL s
Pomello sand .10 30-40n ¢ M M M
Pompano fine sand’ .15 0-12" A/D s s s
Pompano fine sand, shallow phase .10 0 0 yP - IN
Placid sand .10 0 - D A\ S S
Pompana fine sand .15 0-12" AfD S S S
Sandy alluvial land3 - - - 3 ) S
Swamp .10 #2410 D +$ +§ +3
Tavares sand .10 40-60" c 51 51 M
Tavares sand, white subsurf. .10 Lo-60m C 51 M M
Wabhasso sand .10 0-10" ] 3 3 S
Wauchula sand 10 0-107 1] S S S
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Table V. 1. Continued. (footnotss)

1K Erosion is a measure of the rate at which a soil will erode. Values are expressed as
tons of soil loss per acre per unit of R (rainfall factor) from continuous fallow on a 9%
slope 73 feet long.

Hydrologic Group is a relative index of runoff rats. A = low runoff potential, B =
moderately low runoff potential, C = moderately high runeff potential, and D = high runoff
potential. When two letters are given, the first applies to the drained condition while the
second applies to the natwral condition. _

Source for K factors and hydrologic groups, unless otherwise noted: U.3. Soil
Conservation Service Soil Interpretation Sheets (provided by SCS office in Gainesville,
Florida, September 1987) for Lake, Orange, and Seminole counties.

2Depth to water table = depth to seasonally high water table. The range reflects year-
to-year variation. Standing water above the soil surface is indicated by a "+,

Limitations apply to septic tank drainage fields, dwellings without basements or
foundations for low buildings, and shallow excavations (ponds or below-ground basements).

Sources for depth to water table and limitations are the Seil Survey of Orange County,

Florida (1960), Soil Survey of Seminole Courty, Florida (1966), or Soil Survey of Lake County
Area, Florida (1975) except where otharwise noted. $! = slight, M = moderate, $ = severe,
and +$ = very severe. The Orange County Soil Survey does not include a rating for building
suitability. Ratings for septic tank drainage fields range from very poor (VP) to poor (P)
to fair (F) to good (6). It does not rate soils for excavated ponds, but only describes the
elevation [high (H) or medium (ME)], shallow water table (SH), or inundated (IN).

5 Source: Soil Survey Supplement, Seminole County, Florida (1975).
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The above formula is included as a means of providing a framework from
which hydrologists, soil scientists, and engineers working in conjunction might
develop nomographs or equations better suited for the conditions encountered in
the Wekiva River Basin. A derivation of the Universal Soil Loss Equation, while
requiring very specific information, may be a better means of determining
buffer zone widths for protection of water quality if an allowable field soil
loss can be estaﬁlished, although any soil erosion has the potential to cause
disruption of downstream waters and wetlands. Without the detailed analysis
required by the more sophisticated methodologies, the above equation is given
as an example for determining the buffer requirements for protection of water
quality.

(3) Water Quantity Maintenance. The buffer width required for protecting

water quantity is related to the drainage impacts of lowered water tables on
adjacent wetlands. The lowering of groundwater tables is accomplished through
drainage structures that cause transient groundwater flows toward the structure
in the upper portions of the shallow aquifer (water table aquifer). The effect
of water table drawdown diminishes with distance from the structure, (Current
regulations of the District allow an average drawdown of 3 ft throughout a
development project, with no one area having a drawdown greater than 5 ft. The
width of the buffer depends on the drawdown anticipated as a result of the
drainage structures and the hydraulic conductivity of the soil. Using a design
drawdown (depth to which groundwaters are to be lowered) in the vicinity of a
structure, the buffer required to minimize drawdown effects on adjacent
wetlands can be calculated using a derivation of the Theis equation as follows:
ho -~ h = (2.3 Q/4 pi K D)(log [2.25 T t/r2 n]) (2)
and substituting:

Q=KsDL (3)
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and
t= 40D n/piKs? (4)
where:
hy - h = acceptable drawdown at wetlands edge taken as 0.25 ft.
Q = discharge
D = depth of ditch or basin
L = length of ditch or basin
K = hydraulic conductivity, taken as 10 ft/day
s = slope of water table surface
T = K x depth of ditch
t = time in days
5 = coefficient of storage, taken as 0.2
r = distance radially from ditch or basin
n = porosity.

Equation 2 may be simplified and rearranged to solve for the distance, r,
where the drawdown will be equal to 0.25 ft in terms of the length, L, of ditch
or basin. Substituting the buffer width, B,, for the distance, r, the equation
is then stated as follows:

By = (1.69D/s)(10-[1'3/SL]) (5)

The solution of Equation 5 is trivial for very small ditch lengths.

The assumption is made that a drawdown of 0.25 ft at the wetland edge is
acceptable. The buffer distances for drawdowns of 1, 2, 3, and 5 ft with a
ditch length of 300 ft are 78, 156, 235, and 392 ft, respectively.

Determining drawdowns in uncounfined water table aquifers where conditions
vary from one site to the next is a very complex task, and the methodology
presehted here 1is 1ike1§ to be controversial. Be that as it may, the above
formula may be used to determine a buffer width based on gross assumptions
cancerning such factors as hydraulic conductivity and coefficient of storage,
among others. It is a much simplified version of much more complex
relationships. Without a detailed analysis of the conditions and soils
characteristic of the Wekiva Basin--which are beyond the scope of this report-=

the simplified relationships expressed in Equation 2 may be used as guides to
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determine effective setbacks to minimize drawdown effects. The authors suggest
that groundwater hydrologists, engineers and ecologists be consulted to better
define parameters more precisely and to formulate an acceptable methodology for
determining drawdown effects.

(4) Maintaining Habitat Suitability

Specific quantitative data are not currently available for all of the
wildlife species in the Wekiva River Basin. However, we were able to obtain
information on several of the more sensitive forest-dwelling wetland-dependent
species which would be adversely affected by landscape alterations (Table Vv.2).
Areas that are suitable for these species would, of course, also be suitable
for less sensitive species, The following are minimum standards that are
required for an area to be considered suitable for a full spectrum of wildlife
along the Wekiva River.

Tree canopy height greater than 50 ft;

Tree canopy closure greater than 70%;

Average tree crown diameter greater than 15 ft;
More than 3 trees of at least 20 inches dbh/ac;

. More than 0.1 snags greater than 20 inches dbh/ac;

. Average shrub height greater than 2 ft but less than 15 ft; and
. Shrub canopy closure greater than 70%.

SNy N

(a) Calculating Spatial Requirements. The amount of suitable contiguous

habitat required to support at least one individual of most species living in
the Wekiva River Basin is a circular area of 5.17 ac (diameter = 536 ft). This
was derived by combining information from several references (see Table V.2).
First of all, many forest interior songbirds do not live in plots smaller than
1 ac (diameter = 236 ft). Other data suggest that individuals found in some of
the smallest plots were probably living in stressful and unhealthy
enviromments, Negative edge effects have been shown to affect species within

300 ft of forest boundaries. 1Ideally then, the minimum diameter
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of a stress-free suitable habitat area should be 836 ft (300 ft + 236 £t + 300
ft). However, it is assumed that edge effects along the river are not as
severe as those along the uplands, and the average of 236 and 836 (536 ft) is
recommended as the minimum width necessary to prevent harmful effects of
development oun individual wetland-dependent animals. Self-sustaining
populations require suitable areas many times larger. Their spatial needs can
Se easily satisfied by protecting a minimum width of 536 ft of suitable habitét
landward from the edge of the forest along both sides of the river. In some
situations, the wetland area will be sufficient and no upland buffer is needed
to fulfill this requirement. Where wetlands are relatively narrow but Fforest
canopy continues into the uplands, an upland buffer will be needed.

Although some large species such as the red~shouldered hawk need
correspondingly wider areas, it is our opinion that the requirements of these
low-density nesting birds are satisfied by the large wetland areas within the
existing designated wetlands along the Wekiva River. The 536-foot width is
believed to be sufficient contiguous habitat to satisfy corridor requiremeats
of large mammals such as black bear, river otter, and bobcat,

(b) Calculating Necessary Access to Uplands or Transitional Habitat.

Enough upland or transitional habitat must be preserved adjacent to the
wetlands so that semiaquatic turtles can find suitable safe areas to lay their
eggs. Although a narrow upland'strip of sandy soil would provide the necessary
substrate, nests-congtructed in this type of enviroanment would be subjected to
high predation rates associated with edges. A minimum 50-foot upland buffer
along the entire length of the river is recommended for turtles.

Areas where gopher tortoises are present within 300 ft of the adjacent

wetlands should be protected so indigo snakes in the wetlands can continue
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their seasonal movements into upland gopher tortoise burrows. In these
situations, the buffer should include the entire gopher tortoise area.

(c) cCalculating Buffers for Noise Impacts. The effects of noise on

wildlife breeding, feeding, and territorial protection is not completely
understood, although data suggest that noise more than human presence that
drives wildlife from areas surrounding developed land. A simple method
proposed by Brown (1981) for determining buffer sizes necessary to attenuate
highway noise to acceptable levels was to utilizes forested areas to reduce
noise levels to background levels, Using the following equation,3 noise level
at the source can be related to vegetation of the buffer zone to determine

buffer width necessary to reduce noise levels to background (40 dBA).

By = 1n (40/Nji)/-Ac 7 (6)
where:
By = buffer width in ft
Ac = attenuation coefficient. Use .002 for paved buffer, .0037 for
nonforested buffer, and ,0053 for heavily forested buffer
Ni = noise level of source. Use 50 dBA for residential areas, 60 dBA

for nonarterial general traffic, 70 dBA arterial traffic, and 70
dBA for commercial areas

The required buffers to reduce average residential noise levels (50 dBA) to

background (40 dBA) is 60 ft when the buffer is cleared or 42 ft when the

buffer is forested.

V.C. TIllustration of Buffer Zone Determinations

Given in this section are several maps of portions of the Wekiva River
Basin and Black Water Creek Basin depicting relevant information and

highlighting examples of buffer width determinations for controlling

3The equation is derived from data presented in several studies (Eyring
1946, Weiner and Keast 1959, Embleton 1963, and a summary by Robinette 1972).
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parameters. The information shown on each of the maps has been derived from
aerial photographs, USDA SCS soil surveys, and USGS topographic maps. The
scale of the original information determines the resolution at which buffer
widths can be graphically depicted. As a result, the resolution of these maps
is not sufficient to locate buffer requirements accurately at a scale that is
suitable for actual determinations. Instead, maps and data should be compiled
at a scale of about 1" = 100 ft, or possibly 1" = 200 ft, to render the zone in
which buffer determinations are to be made in sufficient detail.

The areas chosen for these illustrations were selected because of the
variety of conditions that are illustrated within relatively small geographic
locales. Whether these areas can ultimately be developed was not taken into
consideration, so to the astute observer, it may be obvious that portions of
the éreas are in state ownership. No attempt has been made to single out these
areas for any purpose other than for their illustrative value.

Tables V.3, V.4, and V.5 list ranges of buffer widths generated using the
above equations and a given set of parameter values. It is important to note
that thefe is an infinite range of buffer widths and that the values shown are
only representative possibilities. ‘The variables in the equations are to be
determined in the field on a site-by;site basis.

(1) 40C-4 Wetland Line. Given in Maps V.l and V.6 are simplified

vegetation maps to show the forest canopy and wetland line. The wetland line
was drawn from interpretation of aerial photographs and is an estimate of the
line that would be determined using field verification of the dominance of

wetland vegetation.

* (2) Wildlife Habitat Suitability. Also shown on Maps V.l and V.6 are the

three habitat buffer zones. When forest canopy is absent, the buffer zone

resulting from spatial requirements of wildlife is not determined and is only
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shown whén the wetland line is waterward of the necessary 536 ft. The
transitional habitat buffer is shown as a 50-foot zone landward of the wetland
line, and the noise attenuation buffer is drawn based on the vegetative
characteristics of the intervening area between the habitat line and the area
reserved for development. The most landward line is then drawn as the wildlife

buffer.

(3) Water Quality Buffer. Shown on Maps V.2, V.3, V.7, and V.8 are slope

and generalized so0il characteristics derived from SCS soil surveys that are
used in calculating buffer zone requirements to minimize erosion and
sedimentation. The indicated buffer zone requirement is a function of the
erodibility of the so0il and slope of the ground surface in the area immediately
landward of the wetland line. Where two or more soil types occur along the
300-foot survey swath, either the dominant type was used or an average value
was taken if the soils were evenly distributed.

{4} Water Quantity Buffer. Shown on Maps V.4 and V.9 are generalized

water table characteristics that are used to determine the buffer zone required
to minimize adverse impacts from water table drawdown. A design drawdown of 3
ft was used to calculate buffer zone requirements. The assumption was made
that if water table elevations were between 0" and 12", then a full drawdown of
3 ft was necessary. In like manner, if the water table elevation was between
12" and 24" or between 24" and 36", the drawdown was taken as 2 ft and 1 foot,
respectively.

(5) Composite Buffer. Given in Maps V.5 and V.10 are the composites

derived by taking the most landward buffer boundary determined by each of the

four controlling parameters.
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Table V.3, Sample buffer widths (ft) determined by water quality criteria
(refer to Equation 1, Section V.B.2)

Erodibility*

Slope % ** 1 2 3 4
3.9 198 99 66 49
6.9 263 131 88 67
7.9 281 140 94 70

10.0

316 158 105 79

* Erodibility factors are interpreted as follows:

1} Most erodible soils (K > 0.17) or no. 2 soils with no vegetative cover.
2) Soils with (K = 0.17) conditions or medium soils (3) with no vegetation.
3) Medium erodibility (K = 0.15) or good soils (4) with no vegetative cover.
4) Good soils (K = 0.10) with vegetative cover.

** Numbers shown represent upper limits of slope categories.



132

Table V.4. Sample buffer widths (ft) determined by water quantlty criteria
(refer to Equation 5, Section V.B.3)

Drawdown (ft)

Slope % * 1 2 3 5
3.9 56 112 168 280
6.9 28 57 85 142
7.9 24 49 73 121

10.0 19 37 56 93

* Numbers shown represent upper limits of slope categories. The slope of the
groundwater table was assumed to equal that of the ground surface in the area
immediately adjacent to the wetland line.
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Table V.5, Sample buffer widths (ft) determined by noise attenuation
criteria (refer to Equation 6, Section V.B.4)

Noise Level (dBA)

Buffer Type 50 60 70
Canopy 42 76 105
No Canopy 60 110 151

Paved 112 203 280
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APPENDIX A

WILDLIFE ASSOCIATED WITH WEKIVA RIVER BASIN



TABLE A-l1. Fish species of the Wekiva River Basin area.

Scientific Name

Common Name

Amia calva

Anguilla rostrata
Aphredoderus sayanus
Dorosoma cepedianum
Dorosoma petenense

Elassoma evergladei
Elagscma okefenokee
Enneacanthus gloriosus
Enneacanthus obesus
Erimyzon sucetta

Egox americanus

Esox niger
Etheostoma fusiforme
Fundulus chrysotus
Fundulus lineolatus

Fundulus seminolis
Gambusia affinis
Heterandria formosa
Ictalurus brunneus
Ictalurus catus

Ictalurus nebulosus
Ictalurus punctatus
Jordanella floridae
Labidesthes sicculus
. Lepisosteus osseus

Lepisosteus platyrhincus

Lepomis aurjitus
Lepomis gulosus
Lepomis macrochirus
Lepomis marginatus

Lepomis microlophus
Lepomis punctatus
Lucania goodei
Micropterus salmoides
Morone saxatilis

Mugil cephalus
Notemigonus crysoleuca
Notropis chalybaeus
Notropis emiliae
Notropis hypselopterus

Bowfin
American eel
Pirate perch
Gizzard shad
Threadfin shad

Everglades pygmy sunfish
Okefenokee pygmy sunfish
Bluespotted sunfish
Banded sunfish

Lake chubsucker

Redfin pickerel
Chain pickerel
Swamp darter
Golden topminnow
Lined topminnow

Seminole killifish
Mosquitofish

Least killifish
Snail bullhead
White catfish

Brown bullhead
Channel catfish
Flagfish

Brook silverside
Longnose gar

Florida spotted gar
Redbreast sunfish
Warmouth

Bluegill .
Dollar sunfish

Redear sunfish
Spotted sunfish
Bluefin killifish
Largemouth bass
Striped bass

Striped mullet
Golden shiner
Ironcolor shiner
Pugnose minnow
Sailfin shiner



TABLE A-1. Fish gpecies of the Wekiva River area {continued).

Scientific Name Common Name
Notropis maculatus Tail light shiner
Notropig petersoni Coastal shiner
Notropis welaka Bluenose shiner
Noturus gyrinus Tadpole madtom
Noturus lephtacanthus Speckle madtom
Percina nigrofasciata Blackbanded darter
Poecilia latipinna Sailfin molly

Pomoxis nigromaculatus Black crappie




TABLE- A-2.
habitats.*

Relative abundance of amphibian species in Wekiva River Basin

Seientific Name

Habitat Types

Common Name

HHE HS (CS ST
Acrig gryllus Cricket frog - - - -
Amphiuma means Amphiuma - - - -
Bufo quericus Oak toad - - - -
Bufo terrestris Southern tecad - ¢ u -
Desmognathus auriculatus Dusky salamander ¢ u - -
Eleutherodactylus planirostris Greenhouse frog c ¢ u -
Eurycea quadridigitata Dwarf salamander c u u u
Gastrophryne carolinensis Narrowmouth toad c c u c
Hyla cinerea Green frog c u c ¢
Hyla crucifer Spring peeper c - - -
Hyla femoralis Pinewoods treefrog - u u -
Hyla gratiosa Barking treefrog - u u -
Hyla squirella Squirrel treefrog c ¢ ¢ u
Limnaoedus ocularis Little grass frog -~ u u u
Notophthalmus perstriatus Striped newt - u u -
Notophthalmus viridescens Penninasula newt - - - -
Pseudacris niprita Southern chorus frog - u ¢ -
Pseudacris ornata Ornate chorus frog - - - -
Pseudobranchus striatus Dwarf siren u u u
Rana areolata Gopher frog : c - - -
Rana catesbeiana Bullfrog u u u u
Rana grylio Pig frog - u u
Rana heckscheri River swamp frog u - - -
Rana utricularia Leopard frog u ¢ c u
Scaphiopus holbroocki Spadefoot toad ¢ u u -
Siren intermedia Lesser siren u ¢ ¢ ¢
Siren lacertina Greater siren u u u ¢

HH = Hydric hammock habitat
HS = Hydric swamp habitat

CS = Cypress swamp habitat
ST = Swamp thicket habitat

e o %

[}

= All species wetland dependent

Common
Uncommon
Possible but no data available



TABLE A-3.
habitats.

Relative abundance of reptile species in Wekiva River Basin

Scientific Name

Common Name

Habitat Types

HH HS C§ &T

Agkigstrodon pigcivorus* Eastern cottonmouth c u ¢ u
Alligator missigsipiensis¥® American alligator u - - -
Anolis carolinensis Green anole c ¢ ¢ ¢
Cemophora coccinea Scarlet snake - - - -
Chelydra serpentina¥ Snapping turtle u - u -
Cnemidophorus sexlineatus Six-lined racerunner - - - -
Coluber constrictor Black racer c c u -
Crotalus adamanteus E. diamondback rattlesnake c - - -
Deirochelys reticularia* Chicken turtile - u u -
Diadophis punctatus Southern ringneck snake c - - -
Drymarchon corais Indigo snake c u u -
Elaphe guttata Red rat snake c - - -
Elaphe obsoleta Yellow rat snake c u u u
Eumeces egregius Mole skink - - - -
Eumeces inexpectatus Five-lined skink c - - -
Farancia abacura* Mud snake - u u c
Farancia erytrogramma¥® Rainbow snake - - - -
Gopherus polyphemus Gopher tortoise - - - -
Heterodon platyrhinos Eastern hognose snake - - - -
Heterodon simus Southern hognose snake - - - -
Kinosternon bauri* Striped mud turtle -z u u
Kinosternon subrubrum* Flerida mud turtle - - - -
Lampropeltis getulus Florida kingsnake c uu u c
Lampropeltig triangulum Scarlet kingsnake c u u c
Masticophis flagellum Eagtern coachwhip u - - -
Micrurus fulvius Coral snake c u h -
Neoseps reynoldsi Sand skink - - - -
Nerodia cyclopion* Green water snake - u u -
Nerodia fasciata* Banded water snake c T u u
Nerodia taxispilota* Brown water snake u u u -
Opheodrys aestivus Rough green snake e u u u
Ophisaurus gttentuatus Slender glass lizard - - - -
Ophisaurus ventralis Eastern glass lizard - - - -
Pituophis melanocleucus Pine snake - - - -

Florida cocter u u u -

Pseudemys floridana*




TABLE A-3.

Relative abundance of reptile species in Wekiva

habitats (continued).

River Basin

Scientific Name

Common Name

Habitat Types

HHI HS CS ST
Pseudemys nelsoni* Florida red-bellied turtle - - u -
Regina alleni* Striped swamp snake - u u a
Rhadinaea flavilata Pine woods snake - - - -
Rhineura floridana Florida worm lizard - - - -
Sceloporus undulatus Southern fence lizard - - - -
Sceloporus woodi Florida se¢rub lizard - = = -
Scincella laterale Ground skink - ¢ u u
Seminatrix aea* Black swamp snake - u u -
Sistrurus miliarius Dusky pyegmy rattlesnake cC u u u
Sternotherus odoratus¥* Stinkpot turtle - u -
Storeria dekayi Brown snake c u u -
Storeria occipitomaculata Red-bellied snake - - - -
Tantilla coronata Southeastern crowned snake - - - -
Terrapene carclina Box turtle : - u u -
Thamnophis sauritus Ribbon snake - u u c
Thamnophis sirtalis Eagtern garter snake - u u u
Trionyx ferox* Florida softshell turtle - u u -
HH = Hydric hammock habitat * = Wetland dependent species
HS = Hydric swamp habitat ¢ = Common
CS = Cypress swamp habitat u = Uncommon
ST = Swamp thicket habitat —~ = Possible but no data available



Relative abundance of bird species in Wekiva River Rasin
habitats.

TABLE A-4.

Habitat Types

Scientific Name Common Name

HH H8 CS 8T

. Cairina moschata*®
Calidrig alba*#
Calidris alpina*#
Calidrig mauri*#
Calidris minutilla*#

Muscovy duck
Sanderling

Dunlin

Western sandpiper
Least sandpiper

Accipiter cooperii Cooper's hawk ¢ u uw u
Accipiter striatus Sharp-ghinned hawk c c u u
Actitus macularia* Spotted sandpiper - - - -
Agelaius phoeniceus* Red-winged blackbird u ¢ ¢ ¢
Aimophila aestivalis Bachman's sparrow - - - -
Aix sponsa* Wood duck Y - S
Ammodramus henslowiif# Henslow's sparrow - - - -
Ammodramus leconteii*# LeConte's sparrow - - - -
Ammodramus savannarum Grasshopper sparrow - - - -
Anas americana*# American widgeon - - - -
Anas clypeata*# Northern shoveler - - - -
Anas crecca*# Green~winged teal - - - -
Anag discors* Blue-winged teal - - - -
Anas fulvigula* Mottled duck - - - -
Anhinga anhinga* Anhinga - u u -
Anthus spinoletta*# Water pipit - - - -
Aphelocema coerulescens Scrub jay - - - -
Aramus guarauna* Limpkin - c c -
Archilochus colubris Ruby-throated hummingbird c c u -
"Ardea herodiag* Great blue heron - - - -
Athene cunicularia Burrowing owl - - - -
Aythya collaris* Ring-necked duck - - - -
Bombycilla cedrorum# Cedar waxwing c ¢ ¢ u
Botaurus lentiginosus¥* American bittern - - - -
Bubo virginianus Great horned owl u u u u
Bubulcus ibis Cattle egret - c c -
Buteo brachyurus* Short-tailed hawk u u u -
Buteo jamaicensis Red-tailed hawk u u u u
Buteo lineatus* Red-shouldered hawk ] c ¢ ¢
Butorides virescens* Green heron - ¢ u u



TABLE A-4.

habitats (continued).

Relative abundance of bird species in Wekiva River Basin

Scientific Name

Common Name

Habitat Types

HH HS CS 8T
Campephilus principalis¥* Ivory-billed woodpecker - - - -
Caprimulgas carolinensis Chuck will's widow c c u -
Caprimulgas vociferus# Whip-poor-will c u u u
Cardinalis cardinalis Northern Cardinal e c cC c
Carduelis tristis# American goldfinch c ¢ ¢ ¢
Carpodacus purpureus# Purple finch - - - -
Casmerodius albus* Great egret - e ¢ u
Cathartes aura Turkey wvulture u u u u
Catharus fuscescens*# Veary - - - -
Catharus guttatus# Hermit thrush Iy e u -
Catharus ustulatus# Swainson's thrush - - - -
Ceryle alcyon* Belted kingfisher - - - -
Chaetura pelagica Chimney swift - - - -
Charadrius vociferus* 'Killdeer - - - -
Chordeiles minor Common nighthawk - - = =~
Circus cyaneus* Northern harrier hawk - - - u
Cistothorus platensis*# Sedge wren - - - u
Coccyzus americanus Yellow-billed cuckoo c c 1u u
Colaptes auratus Common flicker c u u -
Colonus virginianus Bobwhite u u - u
Columbina passerina Ground dove - - - u
Conotopus virens Eastern wood peewee - - - -
Coragyps atratus Black wvulture u u u u
Corvus brachyrhynchos Common crow - u ¢ -
Corvus ossifragus* Fish crow c c c ¢
Cyanocitta cristata Blue jay c c c -
Dendroica caerulescens# Black-throated blue warbler - - - -
Dendroica coronata# Yellow-rumped warbler c ¢ e ¢
Dendroica discolor Prairie warbler c ¢ u c
Dendroica dominica* Yellow~throated warbler c c c -
Dendroica magnolia# Magnolia warbler - - -
Dendroica palmarum# Palm warbler c c C
Dendroica petechia Yellow warbler - - - -
Dendroica pinus Pine warbler - - - -

Dendroica

striata#

Blackpoll warbler



TABLE A-4.

habitats {(continued).

Relative abundance of bird species in Wekiva River Basin

: : Habitat Types
Scientific Name Common Name
HH HS CSs 8T
Dendroica tigrina# Cape May warbler - - - -
Dryocopus pileatus* Pileated woodpecker ¢ c u u
Dumetella carolinensis Gray catbird c c c ¢
Elanoides forficatus* Swallow-tailed kite u c u -
Empidonax virescens* Acadian flycatcher c - - -
Eudocimus albus* White ibis - u ¢ -
Euphagus carolinus*# Rusty blackbird - - - -
Falco sparverius American kestrel - - - -
Florida caerulea¥® Little blue heron - u ¢ -
Fulica americana*# American coot - - - u
Gallinago gallinago*# Common snipe - - - c
Gallinula chloropus* Common gallinule - = = -
Gelochelidon nilotica* Gull-billed tern - - - -
Geothlypis trichas¥* Common yellowthroat c c c c
Grus canadensig® Sandhill crane -~ - - -
Haliaeetus leucocephalus¥ Bald eagle u u u u
Himantopus mexicanus* Black~necked stilt - - - -
Hirundo rustica Barn swallow - - - -
Hydranassa tricolor¥® Tricolored heron - u ¢ -
Hylocichila mustelina* Wood thrush - - - -
Ixobrychus exilis* Least bittern - - - -
Lanius ludovicanus Loggerhead shrike u - - u
Larus delawarensis*# Ring-billed gull - - - -
Laterallus jamaicensisg® Black rail - - - -
Leucophoyx thula¥* Snowy egret - c c u
Limnodromus griseus*# Short-billed dowitcher - - - -
Limnodromus scolopaceus*# Long-billed dowitcher - - - -
Limnothlypis swainsonii* Swainson's warbler u u u -
Lophodytes cucullatus* Hooded merganser - c c -
Melanerpes erythocephalus Red-bellied woodpecker ¢ ¢ c u
Meleagris gallopavo* Turkey ¢ c u u
Melospiza georgiana*# Swamp sparrow - ua - c
Melospiza melodia# Song sparrow - - - ¢
Mimus polyglottus Mockingbird u u u c
Black and white warbler c c c u

Mniotilta variaf#




TABLE A-4.

habitats (continued).

Relative abundance of bird species in Wekiva River Basin

Scientific Name

Common Name

Habitat Types

Regulus calendula#

HH HS CS ST

Molothrus ater Brown-~headed cowbird - - - -
Mycteria americana® Wood stork - - ¢ -
Myiarchus crinitus¥* Great-crested flycatcher c c -
Numida meleagris Guinea fowl : - - - -
Nycticorax nycticorax* Black-crowned night heron - u u u
Nycticorax violacea* Yellow-crowned night heron - u ¢ c
Otus asio Screech owl ¢ ¢ ¢ u
Pandion haliaetus* Osprey - - - -
Parula americana* Northern parula c ¢ c -
Parus hicolor Tufted titmouse ¢ ¢ ¢ . -
Parus carolinensis Carolina chickadee ¢ ¢ c -
Passer domesticus House sparrow - - - -
Passerculus sandwichensig*# Savannah sparrow - - - e
Passerina cyanea Indigo bunting - - - -
Phalacrocorex auritus¥ Double crested cormorant - - - -
Pheucticus ludovicianus# Rose-breasted grosbeak - - - -
Picoides borealis Red cockaded woodpecker - - - -
Picoides pubescens Downy woodpecker ¢ ¢ c -
Picoides villosus Hairy woodpecker c - u -
Pipilo erthophthalmus Rufous-sided towhee c ¢ - c
Piranga rubra Summer tananger c c c -
Plegadis falcinellus* Glossy ibis - - - -
Pluvialis squatarola*# Black-bellied plover - - - -
Podilymbus podiceps¥* Pied-billed grebe - - - -
Polioptila caerulea Blue-gray gnatcatcher c c c ¢
Pooecetes gramineus# Vesper sparrow - - - -
Porphyrala martinica¥* Purple gallinule - - - -
Porzana carolina*# Sora - - - u
Progne subis¥* Purple martin - - c c
Protonotaria citrea¥* Prothonotary warbler - - - -
Quiscalus major Boat-tailed grackle - u u c
Quisculus quiscula Common grackle ¢ c c -
Rallus elegans* King rail - - - ¢
Rallus limicola* Virginia rail - - - u
Ruby-crowned kinglet c C c c



TABLE A-4.

habitats (continued}.

Relative abundance of bird species in Wekiva River Basin

Scientific Name

Habitat Types

Common Name

HHY HS CS ST

Rostrhamus sociabilisg* Everglades kite - - - -
Rynchops niger* Black skimmer - - - -
Sayornis phoebe# Eastern phoebe c c o] c
Scolopax minor* American woodcock u u - ¢
Seiurus aurocapillus# Ovenbird - - - -
Seiurus motacilla* Louisiana waterthrush - - - -
Seiurus noveboracensig*# Northern waterthrush - - - -
Setophaga ruticilla American redstart - - - -
Sialia sialis Eastern bluebird - - - -
Sphyrapicus varius# Yellow-bellied sapsucker c c c -
Spizella passerina# " Chipping sparrow - - - -
Sterna antillarum* Least tern - - - -
Sterna forsteri* Foster's tern - - - -
Strix varia* Barred owl c c c u
Sturnella magna Eastern meadowlark - - - -
Sturnus vulgaris European starling - - - -
Tachycineta bicolor*# Tree swallow - u u c
Thryothorus ludovicianus Carolina wren c o] c c
Toxostoma rufum Brown thrasher c u u u
Trigna flavipes*# Lesser yellowlegs - - - -
Trigna melanoleuca*# Greater yellowlegs - - - -
Troglodvtes aedon# House wren u c u c
Turdus migratorius American robin u c c c
Tyrannus tyrannus Eastern kingbird - - - -
Iyto alba Barn owl u u - u
Vermivora celata# Crange-crowned warbler c c u u
Vermivora ruficapilla# Nashville warbler - - - -
Vireo flavifrons Yellow-throated vireo - - - -
Vireo griseus White-eyed vireo c c u c
Vireo olvaceous Red-eyed vireo c c u -
Vireo golitarius# Solitary vireo c c c -
Wilsonia citrina* Hooded warbler - - - -
Zenaida macroura Mourning dove ¢ u u u

White-throated sparrow - - - ¢

Zonotricha albicollis#

HH = Hydric hammock habitat
HS = Hydric swamp habitat

CS = Cypress swamp habitat
ST = Swamp thicket habitat

1 & 0O * =%

[LI | 1 I

Migrant species

Wetland dependent species
Common

Uncommon

Possible but no data available



TABLE A-5.
habitats.

Relative abundance of mammal species in Wekiva River Basin

Scientific Name

Common Name

Habitat Types

HH HS €S 8T
Blarina carolinensis Short-tailed shrew u - - -
Cryptotis parva Least shrew - 1 u -
Dagypus novemcinctus Armadillo - ¢ u u
Didelphis virginiana Opossum ¢ ¢ ¢ ¢
Eptesicus fuscus Big brown bat - - - -
Geomys pinetis Pocket gopher - - - -
Glaucomys volans Flying squirrel - c - -
Lasiurus intermedius Yellow bat - - ¢ -
Lasiurus seminolus Seminole bhat - - - -
Lutra canadengig* River otter a u u -
Lynx rufus Bobcat c ¢ u -
Mephitis mephitis Striped skunk c u - =
Mustela frenata Long-tailed weasel - - - -
Myotis austroriparius Southeastern myotis bat - - - -
Neofiber alleni* Florida muskrat u - - -
Neotoma floridana Wood rat ¢ u - -
Nycticeius humeralis Evening bat - c c -
Ochrotomys nuttalli Golden mouse ¢ - - -
Qdocoileus virginianus White-tailed deer c u u u
Oryzomys palustrig#® Rice rat c u - c
Peromyscus floridanus Florida mouse - - - -
Peromyscus gossypinus Cotton mouse (o] c c c
Peromyscus polionotus Oldfield mouse - - - -
Pipistrellus subflavug* Southern pipistrele bat - - - -
Plecotus rafinesquii Eastern big-eared bat - - - -
Procyon lotor¥* Raccoon ¢ c c c
Reithrodontomys humulis Eastern harvest mouse - - - -
Scalopus aquaticus Eastern mole - - = -
Sciurus carolinensis Gray squirrel ¢ c -
Sciurus niger Fox squirrel - - -
Sigmodon hispidus Cotton rat c u ¢
Spilogale putorius Spotted skunk - - - -
Sorex longirostris Southeastern shrew c - - -
Sus scrofa Feral pig u c c c
Cottontail rabbit - u u -

Sylvilagus floridanus




TABLE A-5. Relative abundance of mammal species in Wekiva River Basin
habitats {(continued}.

Scientific Name

Habitat Types

Common Name

HHE HS (€S8 8T
Sylvilagus palustrig* Marsh rabbit - u u c
Tadarida brasiliensis Free-tailed bat - - - =
Trichechus manatus* West Indian manatee - - - -
Urocyon cinereoargenteus Gray fox c - - -
Ursus americanus* Black bear c - - -
Vulpes vulpes Red fox - c - -
HH = Hydric hammock habitat * = Wetland dependent species
HS = Hydric swamp habitat ¢ = Common
CS = Cypress swamp habitat u = Uncommon
ST = Swamp thicket habitat - = Possible but no data available



TABLE A-6.

Designated plant and animal species of the Wekiva River Baszin.

Designation
Scientific Name Common Name

A B C
Plants
Bonamia grandiflora Florida bonamia E URL
Dennstaedtia bipinnata Cuplet fern E
Dryopteris ludoviciana Florida shield fern T
Encyclia tampensis Butterfly orchid T II
Habenaria repens Water spider orchid T IT
Nemastyligs floridana Fall-flowering ixia E UR2
Ophioglossum palmatum Hand adder's tongue farn E UR5
Phlebodium aureum Golden polypody T
Rhapidophyllum hystrix Needle palm URS
Sabal minor Bluestem palmetto T
Spiranthes sp. Ladies tresses T II
Thelypteris hispidula Hairy tri-vein fern T
Thelypteris interrupta Spready tri-~even fern T
Thelypterig ovata Ovate maiden fern T
Tillandsia fasciculata Stiff-leaved wildpine c
Tillandsia setacea Needle-leaved wildpine T
Tillandsia utriculata Giant wildpine c
Zamia floridana Florida coontie C II
Invertebrates
Aphaostracon asthenes Blue spring aphaostracon UR2
Aphaostracon monas Wekiwa spring aphaostracon UR2
Cincinnatia parva Blue spring snail UR2
Cincinnatia ponderosa Ponderous spring snail UR2
Cincinnatia wekiwae Wekiwa spring snail UR2
Procambarus acherontis Orlando cave crayfish UR
Amphibians
Rana areolata Gopher frog 58C UR2
Reptiles
Alligator mississipiensis American alligator SSC T II
Drymarchon corais couperi Eastern indigo snake T T
Gopherus polyphemus Gopher tortoise SSC UR2
Neoseps reynoldsi Sand skink T UR2
Pituophis melanoleucus mugitus Pine snake SSC UR2

Florida scrub lizard UR2

Sceloporus woodi




TABLE A-6.
(continued).

Designated plant and animal species of the Wekiva River Basin

Designation
Scientific Name Common Name
A B c

Birds
Aimophila aestivalis Bachman's sparrow UR2
Aphelocoma coerulescens Florida scrub jay T T

coerulescens
Aramus guarauna Limpkin S5C
Athene cunicularia Burrowing owl 8sC II
Campephilus principalis Ivory-billed woodpecker E E
Circus cyaneus Marsh hawk II
Falco sparverius paulus American kestral T URZ2 1II
Falco sparverius sparverius Eastern kestral IT
Florida caerulea Little blue heron SS3C
. Grus canadensis pratensis Florida sandhill crane T Ir
Haliaeetus leucocephalus Bald eagle T E I
Hydranassa tricolor Tricolored heron S35C
Leucophoyx thula Snowy egret S8C
Mycteria americanas Wood stork E E
Pandion haliaetus Osprey T II
Picoides borealis Red cockaded woodpecker T E
Rostrhamus gociabilis Snail kite E E
Sterna antillarum Least tern T
Mammals
Lutra canadensis River otter II
Lynx rufus Bobcat II
Mustela frenata penninsulae Florida weasel UR2
Myotis austroriparius Southeastern myotis bat UR2
Neofiber alleni Florida muskrat URZ
Peromyscus floridanus Florida mouse SSC UR2
Peromyscus polionotus Pallid beach mouse E UR3

decoloratus
Plecotus rafinesquii Eastern big-eared bat UR2
Sciurus niger shermani Sherman's fox squirrel 88C UR2
Trichechus manatus latirostris West Indian manatee E E I
Ursus americanus floridanus Florida black bear T UR2

DESIGNATION:
A

Florida Game and Fresh Water Fish Commission (animals) or

Florida Department of Agriculture and Consumer Services (plants)

B
C

1

]

United States Fish and Wildlife Service
Convention on International Trade in Endangered Species (CITES)



CODES :

E = Endangered
T = Threatened
S5C = Species of special concern
C = Commercially exploited
I = Appendix I species
IT = Appendix II species
URl = Under review for federal listing, with substantial evidence in

existence indicating at least some degree of biological
vulnerability.

URZ = Under review for listing, but substantial evidence of biological
vulnerability and/or threat is lacking.

UR3 = Still formally under review for listing, but no longer being
considered for listing due to existing pervasive evidence of
extinction.

UR5 = Still formally under review for listing, but no longer considered
for listing because recent information indicates species is more
widespread or abundant than previously believed.





