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I. Executive Summary

The Surface Water Improvement and Management (SWIM) program for the Waccasassa River
watershed began in 1991. Ranked fifth on the SWIM Priority List, this river and bay system
has good water quality and important fish and wildlife habitat. Because this watershed is
mostly undeveloped, the emphasis of this watershed management plan is preventive--
protecting the relatively pristine character of the river and bay system.

Since the inception of the SWIM program for the Waccasassa River and Bay, Geographic
Information System (GIS) databases have been developed to further analyze and model the
watershed. Geographic data developed through the SWIM program include land cover,
soils, topography, and water quality. This information is being used in analyses of the
watershed for existing and potential pollution loading, and for land acquisition suitability.
Water quality and biological monitoring has been conducted in the past by SWIM and other
programs, but a continuous, permanent monitoring network is a priority need.

The Waccasassa River Watershed

The watershed covers about 936 square miles in north central Florida along the Big
Bend Coast in Levy, Gilchrist, and Alachua counties. The river originates west of
Bronson from diffuse swamp waters of southern Waccasassa Flats, and begins a defined
channel after receiving flow from second-magnitude Blue Spring. The principal tributaries of
the river, upstream to downstream, are Magee Branch, Wekiva River, Otter Creek, and Cow
Creek. The river becomes brackish and estuarine around the confluence with Otter Creek,
where the transition from forested swamp to salt marshes begins. This SWIM plan includes
all tributaries to the river, Waccasassa Bay and its many tidal creeks along the shoreline, other
major surfacewater features within the watershed (i.e., Watermelon Pond and Chunky Pond),
and all related land and water resources in the watershed.

The Waccasassa River, like the other rivers and streams along the Big Bend coast, has
characteristics that illustrate the complex hydrology of the region. The upper reaches of the
river and its tributaries are tannin-stained and acidic, typical of swamp drainage.
Groundwater input from springs and seepage buffer the acidic swamp water in the middle
reaches, creating a different host of ecological communities in and around the river. The lower
reaches are tidally influenced and estuarine, with increasing salinity further into the bay.
Because the upper half of the watershed is internally drained (to the Floridan aquifer system)
and the lower half is surface drainage, the interaction of surface and ground waters
throughout the watershed plays a large role in defining the ecology and health of the
river system.

The Waccasassa River watershed is relatively undeveloped. Developed areas are few and

far between, consisting primarily of Bronson, Cedar Key, Newberry, and Otter Creek. Other
than bridge crossings, the only development on the river is
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south of U.S. 19 at a county park and a small commercial marina. Some residential
subdivisions are found along the Wekiva River, a spring fed tributary stream. Limerock
mines are located at Gulf Hammock and north of Newberry.

Priority Issues
Five priority issues are identified for the 1995 Waccasassa River SWIM Plan.

1. Resource Monitoring

Resource monitoring includes water quality, biological, and land cover monitoring.
Monitoring provides baseline data to compare future conditions with, and it also provides an
ongoing check on the overall health of the river system. The monitoring networks need to be
maintained, and additional monitoring efforts conducted to support related management
strategies. Groundwater quality monitoring is important because the upper half of the
watershed is internally drained, and this ground water becomes part of the river system via
Blue and Wekiva springs (and smaller unnamed springs and groundwater seepage). The
Resource Monitoring program is designed to address this issue.

2. ldentifying and Managing the Impact of Pollution Sources

Pollution threats to the Waccasassa River are nonpoint sources such as stormwater runoff
from roads and developed areas, septic tank leachate, agricultural runoff, and boat traffic on
the river and bay. Although the river is currently well within its designated Class 1l standards,
there is potential for water quality degradation if adequate controls are not established and
enforced. The growing aquaculture industry in the Cedar Key area depends on clean, healthy
estuarine conditions. This issue is addressed through the Resource Planning and Program
Implementation programs, which include computer-based watershed modeling of pollutant
loadings based on present and future land use within the watershed.

3. Public Conservation Lands Acquisition and Management

Public ownership and management of environmentally sensitive lands is one of the most
effective resource protection strategies available. These lands are acquired and
managed by federal, state, regional, local, and private entities. Large areas within the
watershed are currently in public ownership; additional acquisition areas include the riverine
corridor and coastal inholdings (private lands adjacent to or surrounded by public lands).
Management plans need to be developed and coordinated for these areas.

4. Technical Assistance and Intergovernmental Coordination

Multiple jurisdictions and agency responsibilities, across all levels of government, require close
coordination if management efforts are to succeed. A major management issue within the
watershed is providing technical assistance to local governments and other agencies. Several
ongoing coordination efforts provide an opportunity to improve coordination among the
many governmental entities with jurisdiction in the watershed. These efforts are described in
the Program Implementation section.
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5. Public Involvement and Education

Involving the public in management efforts brings in valuable assistance to agencies, and
provides a perspective that assures a broader approach to managing activities within the
watershed. Environmental educational programs for public schools in the District are
supported by the SWIM program, and an educational program for boaters, anglers, and other
recreational users of the river system is planned.

Management Strategies and Schedule
The table below summarizes the programs, projects, and tasks that are planned to address
the priority issues described above.

1. RESOURCE MONITORING i v
1.1 Water Quality Monitoring W
Al Moathi-Samplinedl21ab
Analysis 1997 1998 1999

1.1.3 Data Management
1.1.4 Water Quality Reports
1.1.5 Special Event Monitoring

1.2 Biological Monitoring
1.2.1 Quarterly Monitoring
1.2.2 Biological Monitoring Report
1.3 Land Cover/Use Monitoring 1.3.1
Land Cover/Use Mapping 1.3.2 Seagrass
Mapping
. RESOURCE PLANNING

Maintenance 2.1.2 Future Land Use Maps
2.2 Pollution Source Identification 2.2.1
Point Source Coordination 2.2.2 Watershed
Assessment 2.2.3 Field Surveys 2.2.4
Priority Area Mgmt. Plans
3. PROGRAM IMPLEMENTATION

3.1 Technical Assistance
3.1.1 Land/Water Tech. Assistance 3.1.2

Regional Plan Assistance

3.2 Local Plan Review
3.2.1 Plan Amendment Review
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3.3 Interagency Coordination 3.3.1
Technical Assistance 3.3.2
Enforcement Coordination
3.4 Policy/Program Coordination 3.4.1
Tech. Advisory Group(s) 3.4.2 Regulatory
Technical Support 3.4.3 Nonreg. Program
Support
3.5 Public Education
3.5.1 Environmental Education 3.5.2

Public Involvement

4. R ORA ON VIP V \ A ON
4.1 Wetlands/Hydro. Restoration

4.1.1 Current Projects
4.1.2 Future Projects
4.1.3 Compliance Assistance
4.2 Stormwater Management 4.2.1
Stormwater Problem Study

I5. WATERBODY PLANNING

5.1 Annual SWIM Plan Review 5.1.1
SWIM Plan Review 5.1.2 SWIM Plan
Revision

5.2 Annual Priority List Review 5.2.1
Annual Priority List Review

Tl OLULLLIIWALCL 1VL L 1111 1UVCLLICLHIL ,1

A Special Note on SWIM Funding

The SWIM program is funded annually by the Florida Legislature, based in part on funding
estimates made in this plan and by the Department of Environmental Protection (DEP).
Project funding is split between the state (80 percent) and Suwannee River Water
Management District (SRWMD) (20 percent).

Funding amounts have varied each year since 1987 and directly control the degree to which the
SWIM plans are implemented. The SWIM program for protecting the Waccasassa River and
Bay system can only be implemented to the extent that funding is made available by the
Legislature, DEP, and the SRWMD Governing Board.
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Il. Watershed Management Goals

This plan fulfills the requirements of sections 373.451 - 373.459, Florida Statutes, as the fifth-
ranked priority watershed of the District's SWIM program. The Waccasassa River watershed
was added to the District's SWIM Priority List in 1990, and the initial edition of this plan
was adopted in 1991. This plan revision replaces the 1991 edition.

This plan includes all related land and water resources associated with the Waccasassa River
and Bay ecosystem. The extent to which related resources such as aquifer recharge areas,
isolated wetlands, and closed-basin lakes are addressed in the management programs is
determined on a priority basis, as management issues and funding allow. That is, the focus of
this plan is the river-bay system, and priority is assigned to upgradient and inland areas
afterwards. This does not preclude the ability to address water and related resource issues
anywhere in the watershed as they arise, however.

Presented with each watershed management goal below are the linkages to priority issues and
management strategies, which are detailed in subsequent sections.

Waccasassa River Watershed Management Goals

I. Maintain or improve current water quality conditions within the watershed, focusing
on the Waccasassa River and Waccasassa Bay as the final recipients of upstream surface
and ground waters.

Linkages: Priority Issue 1, Resource Monitoring
Priority Issue 4, Technical Assistance and Coordination

Management Strategy 1, Resource Monitoring (Water Quality, Biological
Monitoring)
Management Strategy 2, Resource Planning (Identify Pollution Sources)
Management Strategy 3, Program Implementation (Technical
Assistance, Intergovernmental Coordination) Management
Strategy 4, Restoration Implementation
(Restoration "Priority List™)

Il. Prevent future hydrologic alterations that would adversely affect wetlands,
groundwater recharge characteristics, wildlife habitat, and estuarine ecosystems.

Linkages: Priority Issue 1, Resource Monitoring
Priority Issue 4, Technical Assistance and Coordination
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Management Strategy 3, Program Implementation (Technical Assistance,
Intergovernmental Coordination)

I11. Balance demands for water resources with the availability and quality of surface and
ground waters. Availability is defined as the potential quantity of water that can be withdrawn,
removed, or retained without causing significant harm to the water resources or associated natural
systems (8§62-40.210(13,32), F.A.C.).

Linkages: Priority Issue 1, Resource Monitoring
Priority Issue 4, Technical Assistance and Coordination

Management Strategy 3, Program Implementation (Technical Assistance,
Intergovernmental Coordination)

IV. Develop and maintain an integrated water resource monitoring network that can provide
adequate data to establish and track conditions within the watershed, including water quality,
aquatic biological, land use and land cover,-and surface and groundwater levels and flows.

Linkages: Priority Issue 1, Resource Monitoring
Priority Issue 4, Technical Assistance and Coordination

Management Strategy 1, Resource Monitoring (Water Quality, Biological,
Land Cover Monitoring)

V. ldentify areas needing site-specific restoration activities and work with all responsible or
interested entities to restore natural ecosystem values and functions.

Linkages: Priority Issue 2, Identifying, Managing Pollution Sources Priority
Issue 4, Technical Assistance and Coordination

Management Strategy 2, Resource Planning (ldentify Pollution Sources)
Management Strategy 3, Program. Implementation

(Intergovernmental Coordination)
Management Strategy 4, Restoration Implementation

(Restoration "Priority List", Stormwater Management)

VI. Improve the public's understanding and knowledge of the Waccasassa River and Bay
ecosystem through environmental education, public participation, and the availability of data,
reports, maps, and other resource information.

Linkages: Priority Issue 4, Technical Assistance and Coordination Priority
Issue 5, Public Involvement and Education
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Management Strategy 3, Program Implementation (Technical
Assistance and Public Involvement and Education)

VII. Ensure that the future growth and development of the Waccasassa River watershed is
compatible with the continued health o f watershed ecosystems by guiding more intensive land
uses to suitable land areas and areas served by public facilities.

Linkages: Priority Issue 4, Technical Assistance and Coordination

Management Strategy 2, Resource Planning (Identify Pollution Sources)
Management Strategy 3, Program Implementation (Technical Assistance,
Plan Review, Intergovernmental Coordination)

I11. Watershed Description and Background Information

The Waccasassa River watershed covers about 936 square miles in Alachua, Gilchrist, and
Levy counties in north-central Florida. The river is about 29 miles long, beginning just south
of U.S. Alt. 27 west of Bronson and ending at the Gulf of Mexico at Waccasassa Bay. The
uppermost reaches of the river are poorly defined overland swamp flow until the flow of Blue
Springs adds enough water to help form a defined channel. The upper watershed defined by
the U.S. Geological Survey (USGS) is, to the east, internally drained sandhills with few
surfacewater features and to the west, a complex mixture of perched wetlands interspersed
with sandhills. The lower half is a vast area of surface drainage through poorly drained swamps
with little physical relief. Tributaries include Magee Branch, Wekiva River, Otter Creek, and
Cow Creek (each of which has many smaller tributaries). Map 1 shows the location and major
features of the Waccasassa River watershed.

Physiography and Topography
The Waccasassa River watershed lies within the Gulf Coastal Lowlands physiographic
region, which is characterized by low physical relief and poor drainage. The inland, upstream
portions of the watershed lie on older marine terraces that gradually step down to more
recent terraces along the coast. The extensive headwater swamps in Waccasassa Flats are
"perched" on these higher terraces. Surface waters coalesce into defined, but braided, stream
channels along the upper portions of the tributaries.

Elevations within the area range from over 140 feet mean sea level (MSL) in
Alachua County to sea level at the coast. Parts of the upper watershed in Alachua County have
pronounced sandhills that lend a gently rolling vista to the landscape. Variations in the lower
watershed are subtle, as evidenced by the extensive wetlands systems that cover the
watershed. Some of the more pronounced topographic
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features within the watershed are relic dunes inland from the coast around Cedar Key
and Gulf Hammock that rise up to 30 feet above the surrounding flatwoods.

Climate
The area’s climate is humid and subtropical, with an average annual temperature of about
71°F. June through August is the warmest period, with daytime temperatures averaging in the
low- to mid-90s. January and February are usually the coldest, with at least several nights of
freezing temperatures. Because the area is near the coast and influenced by the moderating
effects of the Gulf of Mexico, it is somewhat cooler in summer and warmer in winter than
locations further inland.

The normal annual rainfall total at Bronson is about 57 inches per year, with most of the
precipitation falling in the summer--June through September. Most of this rainfall is
returned to the atmosphere through evaporation and transpiration, feeding a cycle of
predictable summer afternoon showers and thunderstorms. Winter frontal activity brings in
the other "wet season,' when rainfall events are less intense, of longer duration, and more
likely to cause flooding. Lower temperatures and dormant vegetation significantly reduce
wintertime evapotranspiration, leaving more of the rainfall to fill wetlands and
surfacewater channels and floodplains. Extreme events, such as hurricanes or the
unnamed storm in March 1993, are always a possibility and can bring devastating results to
coastal communities such as Cedar Key. Natural ecological communities are more resilient to
storm damage and have adapted to the harsh coastal climate.

Hydrogeology
The Floridan Aquifer system is unconfined and under water table conditions in the

Waccasassa River watershed. The uppermost geologic unit of the aquifer in the area is the Ocala
Limestone. The limestones are porous and permeable, and overlain by a thin layer of sandy
soil. This allows rainfall to percolate rapidly to the aquifer and as a consequence makes
the aquifer vulnerable to contamination. Wetlands areas in the upper watershed, such as
Waccasassa Flats, exist because they are typically underlain by less permeable soils.

The coastal area inland several miles is a discharge area for the Floridan aquifer
system. Most of the upper watershed has moderate to high recharge potential for the
aquifer. Areas where the aquifer is close to or at the land's surface, during normal or high
groundwater levels, have low recharge potential because storage space in the limestone or
soil is limited and rainfall is forced to run off to the nearest surfacewater body. Areas with
a thicker overburden of sands and lower relative groundwater levels have more storage
space and a correspondingly high recharge potential.

Interaction of surface and ground waters is an important hydrologic feature of the

watershed. Because of the relatively thin overburden between the land's surface and the
aquifer, there is a high degree of interaction between surface and ground
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waters. River corridors are especially important, because they tend to occupy
fracture zones and are where the greatest interaction of surface and ground waters occurs.
Springs are almost always found along the river corridors, and serve as a conduit between
surface and ground waters. When surfacewater levels exceed groundwater levels, recharge
to the aquifer usually occurs. When the potentiometric surface of ground water is higher, the
springs contribute flow to the rivers.

Hydrology and Water Quality
The Waccasassa River has a relatively stable flow throughout its length, even though the
upper reaches are dependent on local rainfall and possibly some seepage from ground water
and saturated soils. River level and discharge measurements have been taken in the past by
the USGS on the river just upstream from Otter Creek and on Tenmile Creek near Lebanon
Station. These stations have been discontinued.

The long-term average discharge of the Waccasassa River, not including the flow of Otter
Creek and Cow Creek, is 293 cubic feet per second (cfs). The maximum recorded discharge at
this station was 12,200 cfs on September 12, 1964. The lowest recorded flow, or the maximum
daily reverse flow (from an incoming tide) was 2,310 cfs on August 31, 1985.

Water quality monitoring was initiated by SWIM in 1991 but was discontinued in 1993
due to budget shortfalls. Other water quality data for the river have been collected by DEP and
others, and summarized in the 1994 Water Quality Assessment Report, Technical Appendix
305(b) prepared by DEP. Overall trends for the Waccasassa are described as improving
based on limited data. This report gives a "fair" rating for Horse Hole Creek, Otter Creek,
and the upper Waccasassa. However, these "fair" ratings are based on either historic data or a
small number of samples and may not be applicable to current conditions. Table 1 excerpts
some of this information from the 1994 305(b) report.

Table 1. Water Quality Condition, 1994 305(b) Water Quality Assessment Report

Number of Water Quality
Reach Observations Years Monitored Index Rating
Horse Hole Creek 50 1970-1972 56
Otter Creek 5 1987-1988 48
Upper Waccasassa 100 1970-1977 58

Water Quality Index: 0-44 Good, 45-59 Fair, 60-90 Poor
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Ecological Communities and Fish and Wildlife Resources

The various natural communities present in a watershed each contribute to the attributes of the
watershed regarded as valuable by man. For example, wetlands provide surfacewater benefits
by storing flood waters and by filtering sediments and nutrients from surface runoff; flatwoods
can be important groundwater recharge areas; coastal marsh habitats are important nursery
areas for many species of finfish and shellfish of recreational and commercial value. An
understanding of the ecological systems of the basin is an integral part of the SWIM process, since,
as noted previously in this report, the natural systems of the basin play important roles in
protecting water quality.

Aguatic Ecosystems

The three major aquatic ecosystems in the basin are coastal, riverine, and lacustrine (lake).
The roles these habitats fulfill in the basin include:

1. Fish and wildlife habitat;

2. Floodwater storage and attenuation;

3. Protection of water quality;

4. Economic benefits (commercial and recreational fisheries, etc.).

The riverine ecosystems constitute the major type of freshwater aquatic system in the
watershed. Major features associated with these river systems that contribute to their
ecological value include the riparian swamp forests and various natural features associated
with the river channel. The riparian swamps of most of the major streams in the basin tend to
be dominated by oak (Quercus spp.), Sweetgum

(Liquidambar styraciflua), ash (Fraxinus), bays and other hardwoods, cabbage palm (Sabal
palmetto), and red cedar (Juniperus silicicola), rather than cypress. These

forests contribute leaf litter to the streams that constitute an important basic food source in
the aquatic food chain of the river. River channel features include:

the littoral (submerged bank) areas, which may provide important fisheries habitat;

snag areas, submerged logs and brush that have been shown to be important habitat
areas for riverine invertebrates;

shoal areas, which are known to support abundant and diverse populations of benthic
invertebrates.

Lacustrine (lake) systems are present but not a major type of aquatic ecosystem in the basin. The
two major lakes are Watermelon Pond in Alachua County and Chunky



Pond south of Bronson. Other smaller ponds are present in the Waccasassa Flats area of
Gilchrist County.

Coastal aquatic habitats in the basin include the estuaries and adjacent coastal marine
waters. A major natural feature of these areas are the seagrass beds. This region of the Florida
coast encompasses the largest area of contiguous seagrass in the state (Department of
Natural Resources [DNR], 1988). Dominant seagrass inshore

includes shoal grass (Halodule wrightii), widgeon grass (Ruppia maritima), and Halophila
engelmannii. Offshore areas are dominated by manatee grass (Syringodium filiforme) and turtle
grass (Thalassia testudinum). Other components of the flora include various species of
siphonaceous algae (Halimeda, Caulerpa, and others) and red drift algae (Gracilaria spp., Digenia
simplex, Laurencia poitei).

McNulty, et al. (1972) and the Florida Marine Research Institute (K. Haddad, pers. comm.)
provided mapped data on seagrass acreage. Earle (1969) conducted a survey of marine algal
flora in the area in the mid-1960s.

Palustrine Habitats (Wetlands)

Palustrine habitats are a major component of the land cover in this basin. Mapped data on
wetland coverage include the maps compiled by the U.S. Fish and Wildlife Service (USFWS),
National Wetlands Inventory, and a recent land cover mapping effort conducted by the SRWMD
based on 1988 satellite imagery. A current project to develop a more detailed land use and land
cover GIS database based on 1994 aerial photography will provide useful data and coverages.

This basin contains a wide variety of wetland types, which may be generally
characterized as the following:

a. forested wetlands dominated by needle-leaved deciduous trees, bald or pond cypress
(Taxodium distichum OF T. ascendens, respectively), and forested wetlands dominated by
an overstory of needle-leaved evergreen trees (typically slash pine, Pinus elliotii, or
loblolly pine, P. taeda)

b. forested wetlands dominated by various types of broadleaf evergreen hardwoods (including

sweet bay, Magnolia virginiana, southern magnolia, M. grandifiora, and loblolly bay,
Gordonia lasianthus)

c. forested wetlands dominated by various types of broad-leaved deciduous hardwoods
(oaks, various gums, river birch, red maple)

d. herbaceous marshes ranging from sedge bogs, through wet prairies (vegetated with
Pontedaria, Sagittaria spp., Sawgrass, and other sedges) to permanently flooded marshes
dominated by floating leaved aquatics such as Nymphaea and
Nuphar.



e. oligohaline marshes vegetated by sawgrass, bulrushes (Scirpus spp.), and
needlerush (Juncus roemerianus)

f. coastal salt marshes vegetated by smooth cordgrass (Spartina alterniflora),
needlerush, and marsh hay cordgrass (S. patens)

These wetland resources fulfill a variety of functions including fish and wildlife habitat,
flood storage, runoff filtration, coastal storm surge buffering, and nursery areas for
economically important species (commercial and recreational fisheries and game species).

Transitional and Terrestrial Habitats

The transitional habitats (areas between wetland and upland communities) and the terrestrial
habitats of the basin serve a variety of roles for basin wildlife and people. Major
transitional habitat types include:

Coastal wet prairie/flatwoods areas. These areas, located landward of the coastal
marshes, are vegetated with Spartina bakeri, various sedges, cabbage palm, red cedar,
slash pine (Pinus elliotii), salt bushes (Baccharis spp.), and wax myrtle.

Lowland hardwood hammocks. These areas are landward of forested riparian swamps
and along the landward edge of forested wetland areas. They are vegetated with live
and laurel oak, pignut hickory, loblolly pine, cedar, and cabbage palm.

These transitional areas provide additional landscape diversity and serve to protect the
integrity of the adjacent wetlands.

Upland or terrestrial habitats in the basin have historically been dominated by pine flatwoods
area. These forests are dominated by slash, longleaf, or loblolly pine (the particular
species depending largely on soil type and degree of wetness). Smaller areas of the basin
are vegetated with more xeric plant communities such as longleaf pine sandhill xeric
hammocks, sand pine scrub, and mixed upland forests.

Wildlife and Protected Species

A number of species of fish and wildlife with protected status are known to occur in
the basin. For purposes of the SWIM planning process, "protected status™ includes species
listed as endangered, threatened, or under review for listing by the USFWS; those listed
as endangered, threatened, or species of special concern by the FGFWFC; plant species listed as
endangered, threatened, or rare in the Preservation of Native Florida Flora Act; and species
listed in the six-volume series "Rare and Endangered Biota of Florida,” published by the
Florida Committee on Rare and Endangered Plants and Animals (FCREPA). A detailed
listing of these types of species is provided in FGFWFC (1990). A listing of selected vertebrate
species that have been



observed or reported from the basin is provided in Table 2. Note that this list is not intended
to be exhaustive but simply to point out some of the more familiar species.

Table 2. List of Protected Species in the Waccasassa River Watershed

SPECIES STATUS

federal state
Gulf Sturgeon UR SSC
American alligator T SSC
Atlantic loggerhead turtle T T
Atlantic green turtle E E
Alligator snapping turtle UR SSC
Bald eagle* E T
Swallow-tailed kite UR
Snowy egret SSC
Tricolor heron SSC
Reddish egret UR SSC
Little blue heron SSC
American oystercatcher SSC
Wood stork E E
Brown pelican SSC
Florida mouse UR SSC
Florida black bear UR T
West Indian manatee E E

E = endangered; T = threatened; UR = under review; SSC = species of special concern. * - documented breeding sites in
basin

Growth and Development Trends

The Waccasassa River watershed is sparsely populated, with most residents living in or around
Cedar Key (including Rosewood and Sumner), Bronson, and Newberry. Otter Creek and Gulf
Hammock are small communities with fewer than 200 residents. The Waccasassa watershed
may be one of the least-populated watersheds in the state.

Development potential within the watershed is limited by two principle factors: large-tract
ownerships and the remote, swampy character of much of the watershed. Areas with the
highest potential for development and future population growth are around Cedar Key and
the drier, internally-drained areas of Bronson and Newberry. Numerous platted lots exist in
these sandhill areas, but development has been relatively slow.

The Levy County Comprehensive Plan and Future Land Use map designates most of the
watershed as low intensity use, including agriculture, forestry, and rural



residential. Designated urban areas are Bronson, Otter Creek, and Cedar Key. The river
corridor (including the Wekiva River) are designated conservation lands.

An economic activity directly dependent on good water quality is the growth of marine
aquacultural activities in the Cedar Key area. This program, Project Ocean, was developed in
part to respond to closed shellfish harvesting areas due to bacterial contamination of estuarine
waters. Submerged sovereign lands in the inshore waters around Cedar Key have been
leased by individuals to "farm" clams. Since the Constitutional amendment banning inshore
entanglement nets was enacted, the commercial fisheries around Cedar Key will depend
more heavily on marine aquaculture for economic viability. This economic activity, in turn,
depends on clean water and a healthy estuarine environment (including maintaining a
natural hydrologic balance, i.e., freshwater inflows, in the coastal areas.

Future growth in the Waccasassa River watershed may be influenced more by the planned
extension of the Florida Turnpike than by any other single project. The Florida Department
of Transportation, Turnpike District, is proposing an extension from the current northern
terminus at Wildwood northwest to Lebanon Station in southeastern Levy County. This part
of the Waccasassa River watershed is undeveloped, subject to inundation from coastal storm
surge, and has large tracts of public ownership.

Most of the direct impacts from constructing a four-lane, limited access freeway through
flatwoods, wetlands, and stream crossings would be mitigated as a permitting requirement.
Such mitigation efforts should be conducted within the same watershed as they occur.
However, the indirect and cumulative impacts associated with a project of this scale are more
difficult to identify and address. These include, generally, the incremental loss of habitat,
increased water use and wastewater disposal, accelerated influx of nonpoint sources of
pollution, and rapid conversion of silvicultural and undeveloped land. Alternate routings that
avoid the Gulf Hammaock area in favor of developed areas (Williston-Bronson-Chiefland) need
to be pursued.

Water Resource Use

Virtually all consumptive uses of water in the watershed rely on ground water from the
Floridan Aquifer. Apart from private domestic wells, the major water uses in the area are the
public supply systems in Cedar Key, Bronson, Otter Creek, and Newberry, the limerock mine in
Gulf Hammock, and the water bottling facility at the headspring of the Wekiva River. Some
agricultural irrigation occurs in the uppermost reaches of the watershed, primarily for corn,
other field crops, and occasional crops like watermelon.

There are six known flowing artesian wells in the Gulf Hammock - Cedar Key area, most of
which are old, deep, and large diameter oil exploration wells. The degree of intermixing
between aquifer layers is unknown. Groundwater quality monitoring



of the upper Floridan aquifer system in the area has indicated higher concentrations of
potassium, chloride, pH, sodium, and sulfate further inland than in other coastal areas of the
SRWMD. Geophysical logging of these wells to obtain aquifer data, coupled with proper
abandonment, is needed.

The most active use of water resources in the area is for water-based recreation. The middle
reach of the river from SR 24 to US19 is host to an annual canoe race and is used by
canoers throughout the year. Fresh and saltwater fishing are the most popular activities--on
some weekends it is not unusual to see 60 to 80 boat trailers at the county park and
marina on the river. This high level of boat traffic may be the single biggest direct threat to
the ecological communities of the river and bay. The banks of the lower river have eroded
significantly in recent years both by storm surges and boat wakes. Low tide appears to
be the time most impacts occur, undercutting tree roots and exposing bare limerock. At
higher tides wakes are dissipated somewhat by shoreline vegetation, but still cause erosion.

Other Management Programs in the Waccasassa River Watershed

Big Bend Seagrasses Aquatic Preserve

The Big Bend Seagrasses Aquatic Preserve is the largest in the state, covering an area of about
450,000 acres of sovereignty submerged lands from the St. Marks River south to the
Withlacoochee River. This preserve represents the largest span of pristine seagrass beds and salt
marshes in the state (DNR, 1988).

The preserve was designated in June 1985 for the primary purpose of preserving the
biological resources of the preserve and its associated waters. The area covered
consists predominantly of salt marsh vegetation and extensive seagrass beds. About 55,500 acres
of adjacent uplands were purchased by The Nature Conservancy in 1986, and resold to the state in
1987. Subsequent acquisitions have brought the total acreage up to 68,000 acres. Salt marshes
and hammocks are to be managed along with the preserve; uplands areas are managed jointly by
DEP, FGFWFC, and the Division of Forestry (DOF).

The major management objective of the preserve program is to ensure the maintenance of
essentially natural conditions. Management will also be directed to ensure public recreational
opportunities while assuring the continued propagation of fish and wildlife. This task
will be guided by the identification and mapping of natural resources and habitats
necessary to meet these objectives. An additional management objective is to review and
comment on applications for the use of state-owned submerged lands. Accomplishing these
objectives will require a fully implemented management program with sufficient staffing and
funding resources.

A draft management plan for the preserve was prepared in 1988. A final management plan
has not been prepared and there are no management activities currently underway to
implement the draft plan. The 1988 draft management plan for the Big Bend Seagrasses
Aquatic Preserve and Big Bend Marsh Buffer identifies



22 policy directives that "...comprise the basic impetus of this management effort.” (DNR,
1988). Several of these policy directives (found in Chapter 111 of the 1988 draft management plan)
have direct relevance to the Waccasassa SWIM program, including:

C Develop a resource inventory and map natural habitat types within the aquatic preserve,
with an emphasis on those habitat types utilized by threatened, endangered, or species of
special concern,

P Encourage, through the efforts of DER and the Water Management District, the maintenance
and upgrading of water quality in the estuary, and ensure the natural seasonal flow
fluctuations of freshwater into the estuary.

R Encourage the assistance of federal, state, and local government agencies in
implementing the aquatic preserve management plans, especially in areas of protection
of natural and cultural resources and the enforcement of applicable resource laws and
ordinances.

V Recognize that successful shellfish culture and harvesting efforts in the aquatic preserve are
dependent upon pollution prevention and abatement and careful comprehensive
planning.

The coordination opportunities and needs associated with DEP's responsibilities for managing
the preserves, for the SWIM program, involve providing technical assistance in the
development of the required management plans. Once these plans are finalized, SWIM
assistance in implementing appropriate components of the preserve management plans will
help assure protection of water quality, freshwater inflows, and habitat for fish and wildlife.

Waccasassa Bay State Preserve and Cedar Key Scrub State Reserve

State preserves and reserves are the land-based equivalent of aquatic preserves, established to
protect important fish and wildlife habitat and the species that depend on them. The
Waccasassa Bay and Cedar Key Scrub areas are managed jointly due to their proximity and
cover almost 36,000 acres in the Waccasassa River watershed.

The Waccasassa Bay State Preserve was established in the 1970s and covers 30,828 acres, of
which 24,054 acres are above the mean high tide level. The preserve includes the
entire transitional coastal ecosystem from freshwater forested wetlands in Gulf Hammock to
salt marsh dotted with cabbage palm and red cedar islands. The preserve remains in a
near-pristine condition although some logging occurred in the hardwood hammocks from
the turn of the century to about the 1950s.

The Cedar Key Scrub State Reserve was established in 1979 and covers nearly 5,000 acres of
important coastal scrub habitat. Other ecological communities represented in the reserve
include tidal marsh, flatwoods, transitional swamp hardwoods and wetlands hardwood
hammocks, and swamp hardwoods. The scrub habitat portion



of the reserve is a series of relict coastal dunes that harbor many species of threatened and
endangered plants and animals. Scrub habitat is fire-dependent and is burned regularly as
part of the reserve management program.

Both areas have very limited management due to their inaccessibility, pristine
qualities, and low overall demand for more intensive management efforts. Hunting is
allowed on Cedar Key Scrub State Reserve to help control animal populations due to the
extirpation of large predators..

Cedar Key and Lower Suwannee National Wildlife Refuges

Administered by the USFWS, these National Wildlife Refuges (NWR) provide another level of
protection for the Waccasassa River watershed. The Cedar Key NWR includes the islands of
North Key, Seahorse Key, Snake Key, and other areas around Cedar Key. The Lower Suwannee
NWR covers the northwestern-most part of the Waccasassa River watershed, from near the
mouth of the Suwannee River inland to CR 347 and south along the coast several miles.

The refuges protect fish and wildlife habitat for many species of threatened and
endangered fish and wildlife such as the brown pelican and manatee. This coastal area is an
important wintertime habitat for migrating shorebirds, including the white pelican.

Similar to the state preserve and reserve, management activities are aimed primarily at
managing the limited public use these areas receive. Since the refuges are remote, in nearly
pristine condition, and effectively managed, they provide an excellent opportunity to
preserve and maintain important features of the Waccasassa River watershed.

Regulations

Suwannee River Water Management District

The District regulates certain activities that involve surface and groundwater resources in the
watershed. Surfacewater management regulations (Chapter 40B-4 and 40B-400, Florida
Administrative Code [F.A.C.]) require stormwater management and treatment to ensure that
post-development runoff closely matches predevelopment conditions for amounts and timing
of water releases, and for water quality treatment. Water uses are regulated under Chapter 40B-
2, F.A.C. Water well construction is regulated under Chapter 40B-3, F.A.C. In response to the
1993 Legislature, the District has been delegated certain responsibilities related to wetlands
dredge and fill and other activities (e.g., docks and marinas). This rule, Environmental
Resources Permitting, is codified in Chapter 40B-400, F.A.C.

Department of Environmental Protection

DEP administers the state's National Pollution Discharge Elimination System regulations,
which govern the discharge of point source pollutants in the state. Other relevant regulations
include wastewater treatment plants, public water supply



facilities, linear transmission facilities (pipelines, etc.), landfills, and large-quantity hazardous
waste generators. Leases for the use of state-owned sovereign submerged lands are also
reviewed by DEP and recommendations made to the Governor and Cabinet, acting as the
Trustees of the Internal Improvement Trust Fund.

Local Governments

Counties and cities within the watershed are required, under Chapter 163, F.S., to adopt and
implement comprehensive plans and land development regulations. Among other charges,
these plans and regulations are required to protect important water-related features and fish
and wildlife habitat.

Monitoring

State of Florida

DEP monitors water quality throughout the state through several different programs. In the
Waccasassa River watershed, these include coastal monitoring related to shellfish harvesting
and limited freshwater/riverine water quality monitoring. These monitoring programs are
coordinated with SWIM monitoring

efforts.

IV. Priority Issues and Analyses

The five priority issues for the Waccasassa River Watershed SWIM program are listed
below in order and described in detail in the following section. The Management Strategies
section includes five major programs. The priority issues list below notes in italics which
of the five programs address the issue.

1. Resource monitoring (Resource Monitoring program)

2. Identifying and managing the impact of pollution sources (Resource Planning,
Program Implementation, and Restoration Implementation programs)

3. Public conservation lands acquisition and management (Resource Planning program) 4.

Technical Assistance and Intergovernmental Coordination (Resource Planning and
Program Implementation programs)

5. Public Involvement and Education (Program Implementation and Waterbody Planning
programs)

Resource Monitoring

Establishing and Maintaining Ambient Networks
Various monitoring efforts have been conducted in the past within the Waccasassa River
watershed, but there is yet to be established a permanent, ongoing, long-term water quality
and biological monitoring program. In the past the SWIM program has monitored the
Waccasassa River at CR 326 but funding constraints have caused some stations to be
dropped. The only current station is at SR 24. Additional riverine stations, tributary
stations, and an estuarine monitoring network to complement freshwater monitoring needs
to be established.




Hydrologic monitoring is related to water quality and biological monitoring. Water quality is
directly influenced by water quantity. Currently, hydrologic monitoring including rainfall,
river level and discharge, and lake level and groundwater levels are conducted outside the
SWIM program but support SWIM program objectives. Where these monitoring programs
have been dropped, appropriate replacements need to be evaluated for inclusion in the
SWIM program.

Similarly, groundwater quality and levels monitoring is closely related to surfacewater quality
management. Because the upper half of the watershed is internally drained, and the river is fed
by springs in the lower reaches, ground water is an obvious component of a watershed-based
management program.

Additional Monitoring Needs
Water quality monitoring may be needed during and after storm events or within particular
subwatersheds. Such data will be used to validate the results of the watershed assessment
project (see below) and to provide data specific to stormwater pollutant loading from different
land uses within the watershed. These data are also essential to support nonpoint source
investigations. Special event monitoring is supplemental to the ambient monitoring
network.

The hydrologic monitoring stations discontinued by the USGS in 1993 had been providing the
only stage/discharge data for the river system. Since water quantity and water quality are so
closely inter-related, it may be necessary to re-establish a hydrologic monitoring station or
network on the river. This issue should be evaluated and prioritized as soon as possible in the
interest of keeping data lapses to a minimum.

Land Use and Land Cover Monitoring
Monitoring changes in land cover and land use are an important part of an overall resource
monitoring strategy for the watershed. Land use activities and land cover characteristics
are determinants of water quality, flow rates and water levels (hydrologic balance),
and habitat quality.

Historic land use and land cover data for the watershed are limited. To help provide a
benchmark for the SWIM program, satellite imagery was processed in 1988 to map
regional land cover. These data provided a baseline land cover data set for the watershed, but
have limitations for use in detailed assessments.

Detailed land cover and use information will be available in 1996 as a GIS coverage and database.
Using aerial photography from 1994/95, this information is being collected at Level Il of the
Florida Land Use, Cover, and Forms Classification System (FLUCFCS), the same classification
system the satellite imagery was processed with. These data will provide a greater level of
spatial and classification accuracy than the satellite data.



Periodic updating is needed to maintain current data on land use and land cover as the
watershed develops. New land use and land cover mapping should be obtained on a regular
basis (e.g., every five years) based on the rate of growth and development experienced. Since
growth and development are not uniformly spread throughout the watershed, priority areas
(defined through the watershed assessment process described later) should be the focus of this
monitoring effort.

Seagrass Mapping and Monitoring
The ecological significance of seagrass beds is well documented in scientific literature. The
seagrass beds of the Big Bend area, including Waccasassa Bay, are a critical habitat and nursery
for estuarine and marine life in the Gulf of Mexico. The establishment of the Big Bend
Seagrasses Aquatic Preserve by the Florida Legislature in 1985 emphasizes the area's
importance.

Although the seagrasses have not been mapped in detail, a generalized map produced by the
Marine Research Institute of DEP provides some information, as does Technical
Report TR-1, Scarring of Florida's Seagrasses: Assessment and Management Options 1995.
Seagrass beds off the Levy County coast are estimated to cover about 132,400 acres, of which
10,090 acres are scarred by boat propellers (Sargent, et al, 1995). This report, however, cautions
that analyses were conducted using small-scale aerial photography and may not provide
enough detail for management decisions, and that more accurate data are needed. It is
essential that current conditions be documented to provide a baseline against which future
conditions can be compared, and to measure the success of protective and
management measures. Threats to the seagrass beds come from two sources: water quality
alterations (particularly color, sedimentation, and salinity) and impacts from boats (prop
scarring). Prop scarring is seen primarily around Cedar Keys, Turtle Creek Bay, and the
north shore of Waccasassa Bay.

The draft management plan for the Big Bend Seagrasses Aquatic Preserve and Big Bend
Marsh Buffer (DNR, 1988) identifies the need to develop a resource inventory and map
natural habitat types within the aquatic preserve. Seagrasses are an obvious component of
this need.

Pollution Sources

Threats to the water quality of the river and estuarine system stem from residential,
commercial and industrial, or agricultural land uses, recreational uses of surface waters, water
withdrawals, or other activities. The degree of threat, or severity of impact resulting from our
activities, depends on several factors, including the physical characteristics of the land and
waters, the type of activity, and measures taken to reduce adverse impacts.

Most development activities in the watershed are regulated to some degree by federal, state,
regional, or local agencies. Pollution sources are the most obvious threats to the quality of
the river system, and are classified as point and nonpoint



sources. Point sources are direct discharges of pollutants, and are regulated by DEP. Nonpoint
sources are indirect discharges of pollution, are harder to identify, and are regulated in a less
structured process and by different agencies and units of government. Most nonpoint source
controls in the watershed are addressed by voluntary means--the use and application of Best
Management Practices (BMPs) by agricultural and silvicultural operations. New intensive
agricultural operations, particularly dairies and feedlots, are regulated by DEP because of the
higher degree of threat these activities pose to water resources. Other nonpoint sources are
controlled by regulations, including the District's Surfacewater Management Rule, septic tank
rules, and local land use planning and land development regulations.

Point Sources
The only point source of pollution in the watershed is the Cedar Key wastewater treatment
plant. The Cedar Key Special Water and Sewerage District is permitted to operate a
0.166 MGD cyclical nitrogen removal extended aeration wastewater treatment plant with
tertiary filters and high-level chlorinated reclaimed water discharging to a 50,000 square foot
non-public access drip irrigation system. During storm events or periods of unusual flow the
plant is permitted to discharge to Back Bay.

Nonpoint Sources
Stormwater runoff from urban areas, roads, construction sites, agricultural and silvicultural
areas, landfills, leaking underground storage tanks, and septic tank leachate are examples of
nonpoint sources of pollution. Approaches to controlling nonpoint source pollution involve
applying best management practices such as sediment control during construction of
roadside swales, as opposed to the more technological remedies that are used for point
sources.

Nonpoint sources of pollution in the Waccasassa River watershed are, fortunately, limited due
to the undeveloped nature of the area. Highways and roads are probably the largest single
source, since most drain directly to the nearest water course. Developed areas contribute
pollution from stormwater runoff; these include Cedar Key, Bronson, and Newberry.
Residential areas on septic tanks are also a source, especially in areas with a high water
table and near surface waters. Concentrated residential areas within the watershed include the
Rosewood-Sumner area north of Cedar Key, unincorporated areas around Cedar Key, the areas
of Gulf Hammock and Waccasassa Marina, and along the Wekiva River. Hunt camps are
scattered throughout the watershed, particularly on private lands along the coastal areas.
These camps typically have no facilities to properly treat and dispose of wastes, threatening
water quality--especially nearby shellfish areas.

Other known nonpoint sources of pollution in the upper part of the watershed identified by the
Alachua County Environmental Protection Department include several areas of groundwater
contamination. DEP has identified several areas that are contaminated with toxic compounds,
and is addressing these through the Delineated Areas Rule, Chapter 62-524, F.A.C. Other
concerns include construction



and demolition debris landfills near Archer and Newberry, limerock mines near Gulf
Hammock and Newberry, and underground storage tanks throughout the watershed. The
Alachua County Landfill, southwest of Archer, is a potential source of groundwater
contamination that is currently monitored as part of DEP's permitting process.

Nonpoint source controls are shared by several levels and units of government as described
below. The primary role of SWIM is to coordinate the application of these programs within
the perspective of the Waccasassa River and Bay. These programs are currently being
administered and enforced and provide an adequate level of protection for existing
conditions. The SWIM program has no direct regulatory authority or responsibility for these
programs. The SWIM program does, however, have the authority and responsibility to identify
existing and potential threats to water quality and fish and wildlife habitat. Considering the
overall good conditions currently within the watershed, a priority management issue is to
identify potential future problems from nonpoint source pollution and to avoid or prevent
any such problems or impacts. This is discussed below as well.

Stormwater Management

The District has administered Chapter 40B-4, F.A.C., Surfacewater Management, since 1986.
This rule requires proper stormwater management for new development and redevelopment
activities. Rule criteria require the management of water quantity to keep post-development
runoff similar to pre-development conditions. Water quality treatment is required as well,
and varies depending on the physical setting of the site and the type of water body discharged
to. Sensitive areas such as interior-drained or stream-to-sink watersheds have more stringent
water quality criteria. Facilities discharging to Outstanding Florida Waters such as
the Big Bend Seagrasses Aquatic Preserve also have more stringent water quality treatment
criteria.

Silviculture Best Management Practices

Nonpoint sources of pollution associated with forestry activities are controlled through the
application of Best Management Practices detailed in Silviculture Best Management Practices
1993, Florida Department of Agriculture and Consumer Services, DOF. Revised
practices advocated in the 1993 manual provide for a larger buffer adjacent to surface waters
and suggested improvements to cutting practices in sensitive areas, stream crossing
guidelines, and other measures to reduce the adverse impacts of silvicultural operations.
Compliance surveys by the DOF indicate a high rate of compliance (>90%) with BMPs in north
central Florida. The DOF and the Florida Forestry Association regularly conduct
training and education workshops on BMP use.

Onsite Sewage Treatment and Disposal Systems

Avreas that are not served by central sewage treatment plants rely on onsite sewage treatment
and disposal systems (OSTDS). The traditional form is a septic tank and drain
field. Chapter 10D-6, F.A.C., requires a minimum of two feet of unsaturated



soil between the bottom of the drain field and the seasonally high water table to
adequately treat domestic waste water.

Where OSTDS are not properly installed or maintained, or where drain fields are not
adequately separated from the water table, waste water discharged from the tank is not
adequately treated. Nutrients and bacteria can be carried to ground water or surface water,
causing potential health problems and leading to eutrophication of surfacewater bodies.
Several hunt camps exist on private lands in the coastal area between Shell Mound and the
Lower Suwannee National Wildlife Refuge that do not have adequate wastewater disposal
facilities. These areas may be threatening nearby shellfish harvesting areas.

Recent revisions to Chapter 10D-6, F.A.C., have restricted the placement of septic tanks
within the 10-year floodplain or regulatory floodway of surface waters. Within these areas
advanced treatment systems that provide greater treatment of waste water prior to discharge
to a drain field are required. Implementation of these rule revisions is hampered in the
Waccasassa River watershed because the 10-year floodplains have not been mapped.
Considering the extent of public lands along the river and the small likelihood of future
growth and development in floodprone areas (based on Levy County policies restricting such
development), this issue may be of lower priority. Further consultation with local public health
officials (Projects 2.2 and 3.3 in the following section) may help guide any future mapping
needs.

Although most of Cedar Key is served by the wastewater treatment plant, there are many areas
both in and out of the city limits which continue to rely on septic tanks. As the community
grows and redevelopment occurs, there is a need to replace onsite facilities with central
sewerage connections. Incentive and assistance programs need to be pursued to replace
existing septic tanks with hookups to the central wastewater treatment plant.

Watershed Assessments to Identify Nonpoint Sources of Pollution

Land use is an important determinant of a watershed's water quality and ecological integrity.
Land use decisions are made by local governments in accordance with comprehensive plans
prepared under the guidelines in Chapter 9J-5, F.A.C. Minimum criteria in the rule require
local governments to consider the suitability of land for use, including residential,
commercial, industrial, agricultural, conservation, and public uses.

Most of the comprehensive plans applicable to the watershed were not based on a thorough
analysis of environmental conditions such as soils, topography, wetlands, and ground water
because adequate information was not available. Also, future land use patterns designated in
the plans generally conforms to historic land use patterns--mostly silviculture, agriculture,
conservation, and rural residential.



Through the SWIM program, data are now available to conduct such analyses and to
provide recommendations to local governments for appropriate land use designations.
Watershed models can be developed to help evaluate potential impacts to water quality from
proposed future land uses.

Two basic steps define the watershed assessment process. An initial screening step using
watershed-wide criteria is used to identify priority subwatersheds. Once these priority
subwatersheds are identified, management plans are developed to address the land-use
specific impacts identified. For some areas, particularly moredeveloped and faster-developing
areas like around Cedar Key, more detailed analyses may have to be conducted. These
second-level analyses may include basinspecific hydrologic and contaminant-transport
modeling, determining actual pollutant loading rates for various land uses, and other more
detailed assessments.

Products from the assessment project will be used to assist local government comprehensive
planning efforts, and to develop a strategy to determine cumulative impacts within the
watershed or subwatersheds.

Public Conservation Lands Acquisition and Management

Land Acquisition
Public conservation lands provide the best opportunity to protect important hydrologic and
ecological functions within the watershed, and the Waccasassa watershed includes a
considerable variety of conservation lands. These include the state preserves and reserves
along the coastline previously described, the two National Wildlife Refuges, and Goethe State
Forest (Map 2). Lands are acquired for different purposes by the agencies, but all share
a consistent theme: protection of important ecosystem functions. For example, District
lands are acquired for water management purposes (flood control, water quality protection)
and habitat protection. Federal wildlife refuges are acquired to protect vital
wildlife habitat. State forests are acquired to protect native forests, while still
providing for timber management, recreation, and other compatible uses.

Land acquisition objectives of the different programs mentioned above are often compatible,
and result in shared or joint projects (such as the acquisition and transfer of the Brunswick
Tract of the Lower Suwannee National Wildlife Refuge, involving The Nature Conservancy,
the District, and the U.S. Department of Interior). These shared projects maximize the
efficiency and effectiveness of public conservation lands acquisition.
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The District's 1996 Land Acquisition and Management Plan (LAMP) identifies four

acquisition objectives for the Waccasassa River watershed:

1. Preserve floodplain areas throughout the planning area to prevent inappropriate
development.

2. Preserve riverine buffers throughout the planning area to maintain river estuary
surfacewater quality.

3. Preserve high-quality natural communities north of S.R.24 to support or enhance
populations of native aquatic or wetland-dependent species and protect endangered
natural communities.

4. Protect ecological integrity of coastal islands threatened by development through acquisition
assistance with Conservation and Recreational Lands (CARL).

Planned or projected acquisition projects in the watershed include the Waccasassa
River corridor, identified in the District's 1996 LAMP and DEP's 1995 CARL list. Three other
projects are on the 1995 CARL list: Watermelon Pond, Cedar Key Scrub Addition, and Atsena
Otie Key. Additions to the Goethe State Forest have also been proposed. These projects need to
be coordinated among the District, DEP, USFWS, DOF, FGFWFC, private landowners, and
Levy County. Also, because these projects have been listed for several years, there may be a
need and opportunity to review the projects for possible revisions.

Land Management
The variety of public land ownership described above requires a coordinated land
management program among all agencies: federal, state, regional, and local. Although
acquired for various objectives, there are consistent management practices or approaches
that need to be evaluated for all public lands in the watershed--such as protecting
important habitat for listed wildlife species. Recreational use of public lands is a
growing concern, although most of the public lands in the Waccasassa watershed are remote
and difficult to access.

Technical Assistance and Intergovernmental Coordination

Local Planning

Comprehensive land use plans have been adopted by all local governments within the
watershed under the 1985 Growth Management Act. These plans have a direct impact on the
water-related resources of the watershed by designating or allocating land uses within
the area, and establishing policies to appropriately use and manage lands.

Because many of the local governments in the watershed have limited staff and resources to
develop and implement the plans, technical assistance is needed to help ensure the quality and
natural functions of the river system. Further, revisions to Chapter 373, F.S.}, made by the
1989 legislature require the District to provide

1 Section 373.0391, Florida Statutes



technical assistance to local planning programs. This assistance provides a linkage between
watershed- or resource-based plans and programs with land use plans administered by local
governments.

Levy County requested the SRWMD's assistance in developing a water management plan for
the county that would effectively link land and water planning in the county. District and
county staff began a series of monthly meetings in 1995 to develop a plan and coordination
process that will help protect the county's resources and meet current and future water needs.
This project is intended to serve as a pilot project that will eventually be expanded to include
all local governments within the District.

Regional Planning
The third Environmental Lands Management Study Commission recommended changes to
the state's land and resource planning framework in 1993, including substantial revisions to
the regional planning requirements of the Growth Management Act. Regional policy plans are
required to be revised, focusing on five key areas, including regionally significant natural
resources. Natural resources of regional significance are one of the new required elements,
including accurate mapping and policies and strategies aimed at protecting the function of
regionally important systems.

The District's SWIM program has integrated SWIM projects with regional planning efforts by
providing technical assistance in the form of GIS coverages as well as policy development. In
addition to local technical assistance, this strengthens the connection between the District's
SWIM planning efforts and the land use based planning efforts of local governments and
regional planning councils. Although the District has formal plan review requirements for both
the local and regional plans, there is no formal linkage between water resource planning such
as SWIM and land use planning. Coordinating the development of regional plans, and policies
and strategies that deal with water and related resources, assures increased consistency between
the efforts.

Program Coordination
An important management concern for the SWIM program involves coordination with the
District's other planning and implementation programs. SWIM is not a regulatory program,
yet many of the resource protection tools needed to implement SWIM goals are in the
regulatory arena. Similarly, the District's land acquisition and management responsibilities
accomplish key SWIM goals by protecting important lands. Outreach activities, including
technical assistance described above, environmental education, and public information can
also help accomplish SWIM goals.

Interagency Coordination
Because there are many units of government with responsibilities for different aspects of
resource management in the watershed, continued interagency




coordination is essential. Most coordination needs are associated with particular projects or
issues, such as the planned northern extension of the Florida Turnpike to Lebanon Station
described earlier. Other coordination needs involve data sharing and basic efficiency, such
as coordinating water quality monitoring efforts within the watershed among the District,
DEP, FGFWFC, USGS, and other entities.

Public Involvement and Education

WaterWays /Environmental Education
Environmental education is an important part of natural resource management and
protection programs. Including basic environmental education curricula in grade schools
helps students understand how river systems work, and the important functions they serve.
With an adequate understanding of natural systems, students are instilled with a set of values
that recognize the importance of protecting water quality, water levels, floodplains, and fish
and wildlife habitat.

SWIM environmental education activities are aimed at providing grade school teachers with
the tools and knowledge needed to help make students aware of natural resources. Included are
teacher workshops, newsletters, reference and source materials, in-classroom presentations and
speakers, serving on local and state advisory boards, conducting field trips, and responding to
requests for information.

Public Information/Environmental Awareness
An educational/awareness campaign aimed at the recreational users of the Waccasassa River
and bay is needed to help offset or avoid some of the adverse impacts from boat traffic.
Because access to the river and bay is limited to the boat ramps at Cedar Key and Waccasassa
Marina (and three bridge crossings), it would be possible to reach almost all of those using the
river and bay with informational brochures and signs at a limited number of locations. Two
major points that could be highlighted are prop scarring seagrass beds and wake-induced
erosion.

V. Management Strategies for the \Waccasassa River Watershed

The management strategies for the Waccasassa River watershed reflect a
continuation and modification of those identified in the 1991 SWIM plan for the system
(SRWMD, 1991). The five program areas are Resource Monitoring, Resource Planning,
Program Implementation, Restoration Implementation, and Waterbody Planning. Each of
these are in turn comprised of a number of projects intended to address the priority issues
identified earlier.

Projects are further broken down into the tasks--specific actions-- the SRWMD intends to
undertake to implement the management strategies. Completing the programs, projects, and
tasks is dependent upon the availability of adequate funding and the direction of the SRWMD
Governing Board.



1. Resource Monitoring

Program Definition: Resource Monitoring involves those activities related to the collection,
analysis, and reporting of data. Examples include water quality sampling, biological sampling,
land cover and land use mapping, and trends analyses. The Resource Monitoring program
also encompasses the analyses conducted on or with the data collected to determine changes or
trends.

Resource monitoring is the cornerstone of the SRWMD's SWIM program. An ongoing
monitoring program of the state of the natural systems is important to the health of the river
system. The Resource Monitoring program is comprised of three elements: water quality
monitoring, biological monitoring, and land cover/land use monitoring.

Land cover and land use directly influence the quality of natural systems, including riverine or
other aquatic systems. Habitat and land cover alterations from development activities,
conversion of natural ecosystems to agricultural production, disruptions to natural surface-

and groundwater flows, and the introduction of pollutants into rainfall runoff all constitute
threats to natural systems. Regional land cover data were obtained from satellite
imagery in 1988 and converted to a GIS coverage. This coverage, although useful for
considering large areas, is not detailed enough for land use determinations or for smaller
areas. A land use and land cover GIS coverage is currently being developed from 1994-95 aerial
photography. This coverage, described later, will provide additional detail for this monitoring
effort.

Project 1.1: Water Quality Monitoring

Project Goal: Maintain a monitoring network capable of providing continuous data related to
water quality in the river and bay system, particularly to identify changes and trends in
water quality.

The first need in monitoring water quality is to develop and document a water quality
monitoring network design that provides sampling specifications and methods, sample
handling and analyses, data management and analyses, and information reporting
mechanisms. Sampling was conducted by SWIM in the Waccasassa River at CR 326 in
1991 and 1992, but was discontinued in 1993. DEP conducted biological monitoring in the
river previously at US 19. If sufficient funding is made available, a permanent network
needs to be established that accounts for conditions in the river and select tributaries, as well
as the bay.

Task 1.1.1: Conduct monthly water quality sampling 1997-1999

Midchannel, mid-depth water samples will be obtained and measurements made in situ
for basic physical descriptors twelve times yearly (once monthly) at the CR



326 station shown on Map 3. Estuarine samples are taken quarterly at the stations
shown on Map 3.

Task 1.1.2: Laboratory Analyses 1997-1999

Analyses for the parameters and variables listed in Table 3 will be conducted twelve
times yearly (once monthly) for each of the sampling stations by the
contracted laboratory.

Task 1.1.3: Data management and analysis 1997-1999

Maintain a data management system that provides easy access to statistical tools, and to
STORET transfer. The system must include a documented protocol for data quality
control procedures that will be followed. Document and perform statistical analyses of
monitoring data to identify trends and provide a basis for identifying and resolving
water quality problems.

One of the principle goals of water quality monitoring is the dissemination of data
collected and analyses conducted. Compiling and reporting results of data analyses, with
target audiences of both the Governing Board and the public, is the second aspect
of the monitoring program. Significant changes in water quality will trigger additional
monitoring and field studies to identify causes and alternative management approaches.

Task 1.1.4: Water quality reports 1997-1999

Reports will be made on an annual basis to the Governing Board with graphic materials
available to the public. Trends involving basic parameters characterizing the rivers,
tributaries, and estuaries will be presented, with discussion of possible causal
relationships. Annual reports will be published each December summarizing water
quality conditions. This report will be provided to agencies, local governments, and
interested citizens.

Task 1.1.5: Special event monitoring 1997-1999

Water quality sampling and analysis for special events such as individual, sitespecific
storm or rainfall events provides data supplemental to the main monitoring network, and
provides data to be used in watershed assessments. Additional monitoring to identify
the causes of degraded water quality detected through the ambient monitoring
network will be undertaken when needed. Stormwater management facilities
discharging to surface waters may also be monitored. This task will aid
implementation of water quality management goals by documenting pollutant loading
to specific water bodies or stream reaches, which will support any needed restoration
or preventive implementation actions.



Table 3. Water Quality Variable List and Frequencies

Parameter

Variable

Water Column
(Field)

Physical/Biological

Major lons, total

Nutrients

Sediments

Sample and Total depth
Water temperature (°C)
pH

Dissolved oxygen
Salinity

Conductivity (field)
Conductivity at 25°C
Secchi depth

Stage

Color

Turbidity

Residue, total nonfilterable
Residue, fixed nonfilterable
Total Dissolved Solids
Alkalinity as CaCO3

Total organic carbon
Dissolved organic carbon

Potassium
Sodium
Magnesium
Calcium
Chloride
Fluoride
Sulfate

Nitrite plus Nitrate
Total Kjeldahl N
Ammonia N
Orthophosphate
Total Phosphorus

Composition

Total Phosphorus 668 Trace Metals

STORET Code ----

10
400
299

Rg

95
78
65

81
82079
530
540
515
410
680
681

937
929
927
916
940
951
945

630

625
610
671
665

multiple
multiple
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Project 1.2: Biological Monitoring

Project Goal: Establish a biological component to the Waccasassa River watershed

monitoring network to define conditions of aquatic biota on an ongoing basis, determine
relationships between water quality, hydrology, and aquatic

communities, and report these data and conclusions to the District Governing Board and other
resource management agencies.

Monitoring aquatic biota generates valuable data to supplement water quality monitoring. The
organisms that live in a water body integrate the effects of various anthropogenic stresses
and are particularly useful for evaluating nonpoint pollution impacts. Biological monitoring
conducted in the watershed over the past 5-10 years has been sparse, and additional
biological monitoring would be of direct management benefit.

Task 1.2.1: Implement quarterly aquatic biology monitoring network, 1997-1999

The existing benthic invertebrate monitoring site on the Waccasassa River at US 19 will
continue to be monitored. This monitoring uses dip net sampling to qualitatively assess the
status and condition of the invertebrate community at this site.

Task 1.2.2: Biological monitoring report 1996-1998

Results of the biological monitoring program will be analyzed and reported in
conjunction with the water quality reports described under Task 1.1.4. Additional
verbal and/or written reports may be given to the Governing Board, other agencies, and
the public as requested, and data are supplied to other agencies or groups on request.

Project 1.3: Land Cover and Land Use Monitoring

Project Goal: Monitor changes in land cover and land use throughout the Waccasassa River
Watershed to define and analyze long-term regional trends in land conversion and
development activity.

Task 1.3.1: Land Use and Land Cover Mapping 1997

Continuing from 1996, finalize the GIS Land Use and Land Cover coverage and database
using Level 11 classifications in the FLUCFCS.

Task 1.3.2: Seagrass Mapping 1998

Using the most recent available aerial photography, develop a GIS coverage of seagrass beds in
the coastal waters of the Coastal Rivers watershed. Classify areas
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by type of vegetation, density of growth, condition (impacts from boat traffic, etc.), and other
relative factors.

2. Resource Planning

Program Definition: The Resource Planning program encompasses those activities related to
the development of plans and strategies for watershed management, and includes activities
such as watershed assessments and GIS development. Included are digital database
development, special studies aimed at specific geographic areas (e.g., subwatersheds),
conducting specific analyses for the provision of technical assistance to other agencies, and the
further identification of management needs and issues.

Project 2.1: GIS Database Development and Maintenance

Project Goal: Develop and maintain a computerized, geographically referenced databases
of the physical, hydrologic, and cultural features that comprise the Waccasassa
River watershed.

Task 2.1.1: Database Documentation and Maintenance 1997-1999

This is an ongoing task to keep the GIS databases operational and to provide user
information related to GIS coverages.

Task 2.1.2: Future Land Use Map Automation 1997-1999
Future Land Use Maps adopted by local governments within the watershed were
digitized and a coverage created in 1993. Since the maps can be amended up to

twice a year by local governments, this task will maintain the coverage up-todate.

Project 2.2: Identifying and Evaluating Point and Nonpoint Sources of Pollution

Project Goal: Develop a comprehensive inventory and priority list of existing and potential
point and nonpoint sources of pollution to the Waccasassa River system, including
alternatives for eliminating or reducing pollution loadings.

The point source of pollution described earlier is regulated by DEP and includes a compliance
monitoring system to ensure that effluent is properly treated and disposed of. A means to
reliably quantify the impact of nonpoint sources on the river system is needed; mapping
these areas and constructing a database containing known, discrete data is a necessary first
step. The end result of this project is to identify nonpoint sources, their impact to the
system, and ultimately to enable regulatory or voluntary controls to be enacted to stop the
degradation of the river.



Task 2.2.1: GIS Analyses/Watershed Assessment 1995-1997

Using GIS coverages and databases, watershed assessments will be conducted to help
identify and rank areas that are potential nonpoint source problems. This task is a
screening process to identify priority subwatersheds and/or river or stream reaches for
further analysis, including possible Pollutant Load Reduction Goals (the process is
illustrated in Figure 1).

GIS coverages applicable to this task that have been developed through the SWIM
program, and other District programs, include:

«0ils existing land use and land cover
eOpography «future land use
eatershed boundary and type *hydrogeologic conditions

The assessment process has been applied using a pilot area outside the Waccasassa River
watershed in 1995, and is currently being applied to the Waccasassa River watershed. The
assessment uses two approaches to evaluate the relative impact of water quality
degradation and wetlands impacts. An index approach, which assigns a relative weight to
predetermined factors such as soil/land use combinations and resulting pollutant load
estimates, will be used for appropriate parameters. A more detailed modeling approach
will be used for nutrients.

The assessment results will be used to develop a list of priority subwatersheds (see Map 1
for subwatersheds) for more detailed analysis. This detailed analysis will provide the basis
for future management decisions, including quantified pollutant load reduction goals
specific to each watershed and/or water body. Additional monitoring and research needs
will be identified where appropriate to support District and other agency action to protect
water quality, habitat, and related resources.

Task 2.2.2: Field Surveys 1997-1999

Further field studies are proposed for site specific source checks, mapped area confirmation,
compliance checks, and general reconnaissance. Once particular areas are targeted for
further investigation, field surveys are conducted to obtain more detailed information,
verify potential pollution sources and the extent of hydrologic alterations, and to further
refine modeling or other analyses.

Field surveys will be used to finalize computer mapping and aerial photography work
efforts. They are a final refinement of watershed mapping (and subsequent analyses) as
well as a means for visual, first-hand checking of suspected pollution sources.



Figure 1. Watershed Assessment Process
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Task 2.2.3: Subwatershed Priority List and Management Plans 1997

Based on the preceding tasks, a priority list of subwatersheds will be developed. Management
plans/guides will be developed for those land uses within the watershed that were
identified as problems during watershed assessment runs. These plans or guides will
provide specific information for those identified land uses to mitigate the off-site impacts
of these activities. Both agricultural and urban management guides or BMPs will include
practices to manage runoff; fertilizer, pesticide, and cultural practices; chemical storage; fuel
storage; animal waste; and water use for meeting environmental resource objectives.

3.Program Implementation

Program Definition: Program Implementation is the action component of the Waccasassa River
SWIM program, encompassing activities related to carrying out the policies and tasks
identified in the plan. Included are analyses, presenting results of analyses and special studies,
providing products of the monitoring or planning programs such as maps and data reports,
recommending or instituting rule changes based on special studies or analyses, undertaking
specific enforcement activities, intergovernmental and interagency coordination, and
providing ongoing technical assistance to other agencies or local governments. Related
implementation activities undertaken by the District include administering regulatory
programs and land acquisition and management activities. These are not SWIM programs per
se, but, through SWIM program assistance and coordination, fulfill SWIM program goals and
objectives.

Project 3.1: Technical Assistance

Project Goal: Provide technical assistance and information to support local and regional
land use planning and regulation in the Waccasassa River watershed. Coordinate
planning activities with local governments and regional planning councils to better
integrate land and water planning.

The rural counties within the watershed generally have limited capability to interpret,
administer, and enforce the complex requirements of the new planning and land development
regulation processes. To protect water resources, it is essential that the technical information
and technical expertise of the SRWMD's SWIM program be made available to and be utilized
by local governments within the watershed. This effort, in order to be successful, must
initiate with the planning process and be continued on an ongoing basis, including revising the
SWIM program to adapt to changes in the region.

Local government comprehensive plans within the watershed were developed and adopted by
1991. Much of the water resources information to support proper land use planning--such
as resource availability, identification of sensitive areas, and development suitability-
-was not available. Local plans are required to be evaluated



Task 2.2.3: Subwatershed Priority List and Management Plans 1997

Based on the preceding tasks, a priority list of subwatersheds will be developed. Management
plans/guides will be developed for those land uses within the watershed that were
identified as problems during watershed assessment runs. These plans or guides will
provide specific information for those identified land uses to mitigate the off-site impacts
of these activities. Both agricultural and urban management guides or BMPs will include
practices to manage runoff; fertilizer, pesticide, and cultural practices; chemical storage;
fuel storage; animal waste; and water use for meeting environmental resource objectives.

3.Program Implementation

Program Definition: Program Implementation is the action component of the Waccasassa River
SWIM program, encompassing activities related to carrying out the policies and tasks
identified in the plan. Included are analyses, presenting results of analyses and special studies,
providing products of the monitoring or planning programs such as maps and data reports,
recommending or instituting rule changes based on special studies or analyses, undertaking
specific enforcement activities, intergovernmental and interagency coordination, and
providing ongoing technical assistance to other agencies or local governments. Related
implementation activities undertaken by the District include administering regulatory
programs and land acquisition and management activities. These are not SWIM programs per
se, but, through SWIM program assistance and coordination, fulfill SWIM program goals and
objectives.

Project 3.1: Technical Assistance

Project Goal: Provide technical assistance and information to support local and regional
land use planning and regulation in the Waccasassa River watershed. Coordinate
planning activities with local governments and regional planning councils to better
integrate land and water planning.

The rural counties within the watershed generally have limited capability to interpret,
administer, and enforce the complex requirements of the new planning and land development
regulation processes. To protect water resources, it is essential that the technical information
and technical expertise of the SRWMD's SWIM program be made available to and be utilized
by local governments within the watershed. This effort, in order to be successful, must
initiate with the planning process and be continued on an ongoing basis, including revising the
SWIM program to adapt to changes in the region.

Local government comprehensive plans within the watershed were developed and adopted by
1991. Much of the water resources information to support proper land use planning--such
as resource availability, identification of sensitive areas, and development suitability--
was not available. Local plans are required to be evaluated



currently engaged in developing a county-wide water management plan that will link land
and water planning. Since the Waccasassa River and Bay system is almost entirely within
Levy County, this provides an excellent opportunity to coordinate SWIM and the county's
comprehensive plan.

Local units of government within the watershed are required to submit new or revised
comprehensive plans pursuant to Chapter 9J-5, F.A.C., and Chapter 163, Part I, F.S. The
SRWMD is a designated review agency pursuant to Chapter 163.3184, F.S., and reviews local
plans and amendments for water resources issues. Local governments within the watershed
have all submitted and adopted plans that can be amended up to twice yearly.

Task 3.2.1: Local Government Comprehensive Plan Amendment Review 19971999

Review local comprehensive plan amendments for issues relating to the waters of the
Waccasassa River watershed. Provide review comments, objections, and
recommendations to affected local governments, Department of Community Affairs
(DCA), and other state agencies. All counties and municipalities within the watershed are
included for the duration of the planning period.

Task 3.2.2: Levy County Water Management Plan 1996 - 1998

Provide assistance to and support the Levy County Land and Water Planning project
particular to the management needs of the Waccasassa River and Bay watershed.

Project 3.3: Interagency Coordination (Technical Coordination)

Project Goal: To provide for increased interagency coordination for matters involving the
system, including research and special studies, resource monitoring, rule and regulation
enforcement, and resource planning and management.

Many agencies share responsibilities related to the watershed. Resource management efforts can
be enhanced through regular coordination, including water quality and biological monitoring,
hydrologic monitoring, research efforts, mapping, and related studies. Regulatory coordination
has been facilitated by the District's new Environmental Resources Permitting program, which
combines surfacewater management, wetlands dredge and fill, and dock construction activities
(among others) into a single permitting process. Larger projects, such as point source
discharges, pipelines, and landfills, are regulated by DEP with input from District staff. Both
agencies have an adopted, contractual Operating Agreement that specifies the duties and
responsibilities of each agency.



Task 3.3.1: Technical Assistance 1997-1999

Provide technical assistance to other agencies in regulatory, research, acquisition and
management, and other programs affecting the Waccasassa River watershed.

Task 3.3.2: Aquatic Preserve, State Reserve, State Preserve, and National
Wildlife Refuge Coordination 1997-1999

Coordinate with DEP's Aquatic Preserve program to develop and implement a
management plan for the Big Bend Seagrasses Aquatic Preserve. Assist with
management needs for the Cedar Key Scrub State Reserve and the Waccasassa State
Preserve and the Lower Suwannee National Wildlife Refuge.

Project 3.4: Policy and Program Coordination

Project Goal: Provide for increased coordination among governmental entities and programs
within the Waccasassa River watershed to help assure that such programs are consistent
with SWIM goals and programs, and to broaden the base of support for SWIM Plan
implementation.

Task 3.4.1: Land acquisition and management technical support and
coordination 1997-1999

Provide technical support to the Land Acquisition and Management Department and DEP in
land acquisition planning, the evaluation of individual tracts proposed for acquisition, and
land management practices to enhance surfacewater quality and the restoration and/or
maintenance of native habitat and vegetative cover.

Provide technical support and assistance to the Land Acquisition Department, the
CARL Committee, and other entities involved in public lands acquisition. Review
proposed acquisition projects and provide recommendations to appropriate acquisition
agencies.

Task 3.4.2: Regulatory technical support and coordination 1997-1999

Provide technical support to District regulatory programs in the protection of surfacewater
quality and fish and wildlife habitat. Provide assistance as requested by DEP and
other state agencies in the implementation of water quality and habitat-related
regulations.

Task 3.4.3: Nonregulatory program support and coordination 1997-1999
Provide support and assistance to nonregulatory programs such as the District's Forestry

and Agricultural Resources Management program, which will develop comprehensive,
site-specific management plans in cooperation with private



landowners to reduce water quality and habitat impacts from farming and forestry
operations.

Project 3.5: Public Involvement and Education

Project Goal: To increase public involvement and educational efforts about the natural
resources, functioning, and values of the Waccasassa River system in order to allow residents
and visitors to better manage their personal activities and impacts to the river system.

Task 3.5.1: Environmental Education 1997-1999

SWIM brochures and documents, and especially the WaterWays curriculum developed
for elementary and secondary students, provide information about the basic functioning
of the Waccasassa River system and outline activities that can bring about a more
complete understanding of the river. Field trips to SRWMD Save-Our-River lands,
science projects, and classroom projects and presentations are examples of components of
an environmental education program. These programs need to continue and an
environmental education program for adults needs to be pursued.

Task 3.5.2: Public Involvement and Assistance 1997-1999

Provide financial and technical assistance to groups involving the public in water
quality and habitat protection. Assistance should be provided to groups involved with
river clean-up activities, educational and awareness efforts, and general public
participation in waterbody protection.

Task 3.5.3: Environmental Awareness 1998-1999

Place signs and interpretive information at all public boat ramps and marinas that advise
boaters and anglers about the need to protect water quality and habitat values, control
the spread of aquatic plants, and to conserve fish and wildlife resources. An example is a
sign/poster at all coastal boat ramps advising boaters of steps they can take to avoid
damaging seagrasses, sandbars, and oyster bars.

4. Restoration Implementation

Program Definition: This program includes activities aimed at restoring water bodies with
degraded water quality and impacted areas such as wetlands and areas subject to erosion and
sedimentation. The process for identifying nonpoint source loadings, either existing or
projected, has been identified earlier and includes water quality monitoring, field
surveys, and G1S-based watershed assessments. Problem areas that are identified as in need of
water quality restoration, apart from regulatory



compliance efforts, are addressed in this program. Since Project 2.2 will culminate in a
priority list of subwatersheds in 1997, the next revision to this plan in 1998 will address any
identified (water quality) restoration needs.

Wetlands restoration is also addressed through this program, but will not specifically
address certain site-specific restoration activities associated with District or DEP regulatory
programs. Rather, the SWIM program will act to coordinate restoration projects on a
regional watershed level. Restoration needs that are identified but not associated with
regulatory compliance or permit conditions may be examined and addressed through the
SWIM program.

Restoration activities undertaken through this program may also include assisting local
governments in planning and designing stormwater utilities and retrofitting stormwater
management facilities to improve water quality treatment. Other restoration activities are
aimed at reducing and managing the impacts from heavily used areas like publicly-owned
springs and boat ramps.

Project 4.1: Restoration Planning

Project Goal: Coordinate wetlands restoration projects to restore natural hydrologic fluctuations
to altered wetlands and watercourses within the watershed. Where restoration needs are
identified but are not addressed through regulatory requirements, develop a watershed
restoration plan that will include regulatory and nonregulatory governmental programs,
landowners, and affected/ interested parties.

Task 4.1.1: Current Wetlands Restoration Projects 1996

Develop a detailed listing of past and planned wetlands restoration projects in the
watershed, including maps and associated GIS coverages of control structures, restored
areas, and monitoring sites.

Task 4.1.2: Identify Future Restoration Needs 1997 - 1999

Based on Projects 1.3, 2.2, 3.1, and 3.3, develop a prioritized listing of future restoration
needs (not addressed in Task 4.1.1 above) within the watershed for hydrologic,
water quality, or fish and wildlife habitat concerns. This task will provide a
basis for the 1998 SWIM Plan update.

Task 4.1.3: Compliance Assistance 1997-1999

Provide technical assistance and support to District and DEP regulatory programs'



compliance and enforcement efforts within the watershed.



Project 4.2: Stormwater Management Improvements

Project Goal: Improve the quality of stormwater discharges to surface waters in the Waccasassa
River system by increasing the level of stormwater treatment within the watershed.

Task 4.2.1: Stormwater Problem Area Survey 1996

In conjunction with other related tasks, survey local officials to identify
stormwater problem areas and local stormwater management needs.

Task 4.2.2: Stormwater Management Improvements 1997-1999

Coordinate the application of District land acquisition, permitting, and assistance programs
to resolve identified stormwater management needs in accordance with the priority list
developed in Task 2.2.3. One area within the watershed, Cedar Key, has already been
identified and will be supported through the SWIM program. The City of Cedar Key
has applied for Community Development Block Grant funds to implement stormwater
management improvements.

5. Waterbody Planning

Program Definition: Waterbody planning encompasses those activities involved with the
ongoing SWIM planning process as it affects the Waccasassa River system. Specifically, such
plan administration tasks as annual plan review and evaluation of implementation progress,
minor revisions, and ongoing planning fall within this category.

Recognizing that the SWIM planning and management process for the watershed is an
ongoing process, this program provides for the periodic review and analysis of the overall
program, the projects conducted to accomplish management objectives, and the individual
tasks that comprise the projects. As tasks and projects are implemented and the SWIM
program progresses, it becomes necessary to redefine aspects of the SWIM program in order
to further refine the program to meet the management needs of the river system and the
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Project 5.1: Annual SWIM Plan Review and Evaluation 1997-1999

Project Goal: To annually review, evaluate, and report on the Waccasassa River SWIM plan
and the implementation of programs, projects, and tasks for the purposes of project and task
refinement, problem identification, and resolution of identified problems.



The SWIM program is an ongoing program.. The Waccasassa River SWIM plan and
the overall program cannot be static and respond adequately to the changing needs of the river
system and the management issues associated with it. In order for the SWIM program to
be effective, the SWIM plans must be periodically reviewed, appraised, and modified
as needed. The periodic, systematic evaluation of the plan and the overall program by
SRWMD SWIM staff will help ensure that the program can respond to changing conditions
and needs.

Task 5.1.1: SWIM Plan Review and Evaluation 1997-1999

An annual review and evaluation of the Waccasassa River SWIM plan and the
implementation of programs, projects, and tasks will be conducted. Annual evaluation
reports will be prepared for the SRWMD Governing Board, DEP, and involved
agencies and local governments.

Task 5.1.2: SWIM Plan Revision 1998
Update or revise this SWIM Plan according to the degree of successful implementation of
the projects and tasks identified in this plan. This task may result in a substantially revised

plan or a minor update of SWIM management strategies.

Project 5.2: Annual Priority List Review

Project Goal: To keep the SRWMD's SWIM Priority List updated to reflect the need for
restoration and protection measures for the area’s surface waters.

The SWIM priority list should be reviewed and evaluated each year to ascertain the priority
ranking of the Waccasassa River system or the need for additional priority waters within the
system.

Task 5.2.1: Annual Priority List Review 1997-1999

The SRWMD's SWIM Priority List will be reviewed annually and evaluated for the need
for revisions to the Waccasassa River priority ranking.
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the projects and tasks identified in this plan. This task may result in a substantially
revised plan or a minor update of SWIM management strategies.
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Project Goal: To keep the SRWMD's SWIM Priority List updated to reflect the need for
restoration and protection measures for the area's surface waters.
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The SRWMD's SWIM Priority List will be reviewed annually and evaluated for the need
for revisions to the Waccasassa River priority ranking.



V. Appendices

Appendix A. Governmental Units with jurisdiction in the Waccasassa River Watershed

FEDERAL AGENCIES

U. S. Army Corps of Engineers

Responsibilities include wetlands dredge and fill permitting and navigation
channels.

U. S. Environmental Protection Agency
Responsibilities include permitting point sources of pollution and overseeing state water
quality programs consistent with the Clean Water Act.

U. S. Fish and Wildlife Service
Responsibilities include National Wildlife Refuge management and Endangered Species
Act administration and enforcement.

STATE AGENCIES

Department of Environmental Protection

Responsibilities include permitting point sources of pollution, landfills, and linear
transmission facilities, water quality classifications and monitoring, State land acquisition
and management, SWIM program administration, and oversight of water management
districts.

Department of Transportation
Responsibilities include state roads and associated stormwater management systems.

Department of Agriculture and Consumer Services, and Division of Forestry
Responsibilities include pesticide and herbicide management, consumer affairs, State
Forest management, and biennial review of forestry Best Management Practices
compliance.

Department of Community Affairs
Responsibilities include local comprehensive plan review administration,
Developments of Regional Impact, and the State Land Development Plan.

Department of Health and Rehabilitative Services
Responsibilities include administration of onsite sewage treatment and disposal systems
regulations in conjunction with county public health units.



Game and Fresh Water Fish Commission
Responsibilities include Wildlife Management Areas, fisheries research, and
administering and enforcing game and fish regulations.

Department of Corrections
Responsibilities include the operation of state correctional facilities and prisons.

REGIONAL AGENCIES

Suwannee River Water Management District

Responsibilities include stormwater, water use, well construction, and wetlands
regulations, SWIM plan development and implementation, water quality and
quantity monitoring, land acquisition and management, and environmental education.

Withlacoochee and North Central Florida Regional Planning Councils Responsibilities
include Strategic Regional Policy Plan development and implementation, Developments of
Regional Impact, review of Federal projects (A95 review), and providing technical planning
assistance to local governments.

LOCAL GOVERNMENTS

Responsibilities include local comprehensive plan development and implementation,
administering land development regulations, and the operation and maintenance of public
facilities.

COUNTIES CITIES
Alachua County Newberry

Gilchrist County

Levy County Br(c)lnson
Cedar Key
Otter Creek



Appendix B. Proposed Waccasassa River SWIM Budget

PROGRAM 1997 1998 1999
Resource Monitoring
Salaries, Benefits, Expenses, Equipment $2,100 $10,000 $7,500

Contracts $13,500 $100,000 $55,000
SWIM Trust Fund (80%) $15,600 $88,000 $50,000 SRWMD Match (20%) $3,900 $22,000 $12,500
Total $19,500 $110,000 $62,500 Resource Planning
Salaries, Benefits, Expenses, Equipment $5,200 $5,000 $10,000
Contracts $50,000 $25,000 $40,000
SWIM Trust Fund (80%) $44,160 $24,000 $40,000 SRWMD Match (20%) $11,040 $6,000 $10,000

Total $55,200 $30,000 $50,000
Program Implementation
Salaries, Benefits, Expenses, Equipment $2,200 $30,000 $40,000

Contracts $0 $0 $0
SWIM Trust Fund (80%) $1,760 $24,000 $32,000 SRWMD Match (20%) $440 $6,000 $8,000
Total $2,200 $30,000 $40,000 Restoration Implementation
Salaries, Benefits, Expenses, Equipment $5,900 $10,000 $10,000
Contracts $30,000 $30,000 $30,000
SWIM Trust Fund (80%) $28,720 $8,000 $8,000 SRWMD Match (20%) $7,180 $32,000 $32,000

Total $35,900 $40,000 $40,000
Waterbody Planning
Salaries, Benefits, Expenses, Equipment $1,200 $1,200 $5,000

Contracts $0 $0 $0
SWIM Trust Fund (80%) $960 $960 $4,000 SRWMD Match (20%) $240 $240 $1,000
Total $1,200 $1,200 $5,000

Annual Total Budget $114,000 $211,200 $197,500
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Appendix C. Glossary of Terms

Acidic--Waters which have a pH value less than 7.0 (neutral).

Alkaline--Waters which have a pH value greater than 7.0 (neutral).

Ambient--The natural background or surrounding conditions of surface or ground water. Aquifer--A geologic

formation, group of formations, or part of a formation that contains sufficient
saturated permeable material to yield significant quantities of water to wells and springs.

Base flow--Sustained or fair-weather flow of a stream. In most places, base flow is derived from
ground water in-flow to the stream channel.

Basin--See "Drainage Basin" and "Watershed".

Benthic organism- A form of aquatic life that lives on the bottom or near bottom of streams, lakes, or the
oceans.

Carbonate--A salt or ester of carbonic acid; a compound containing the radical CO3.

Cation- An atom that has a positive electrical charge- for example, sodium and calcium ions.

Color--The physical measurement of water's lightness or darkness as measured in platinum-cobalt units
(PCU). Water color determines the amount of sunlight that penetrates the water column and, as a result,
the amount of aquatic vegetation present.

Confined aquifer--An aquifer in which ground water is confined under pressure which is
significantly greater than atmospheric pressure. Synonym: artesian aquifer.

Confining bed--A body of relatively impermeable materials (usually clay in this document)
stratigraphically adjacent to one or more aquifers.

Consumptive use--Any use of water which reduces the supply from which it is withdrawn or diverted.

Cubic feet per second--The rate of discharge representing a volume of one cubic foot (7.48 gallons)
passing a given point during one second.

Diatoms--Species of algae characterized by the presence of an outer layer or cell wall composed of silica.

Discharge area--Area in which subsurface water, including both ground water and vadose water, is discharged to the

land surface, to bodies of surface water, or to the atmosphere. Drainage basin--A subdivision of a
watershed.

Effluent--Treated wastewater from municipal or industrial wastewater treatment plants.

Endemic--A species native to, and found exclusively within, a specific geographic area or ecological
community.

Epibenthic (epifaunal or epifloral)--Living on the surface of the bottom.

Escarpment (scarp)--A steep slope of some extent along the margin of an elevated area.

Estuary--A semi-enclosed body of water that has a free connection with the open sea and within
which seawater is diluted measurably with freshwater that is derived from land drainage. Eutrophic--

Water bodies or habitats with high concentrations of nutrients.

Eutrophic lake--A standing body of water containing an excessive concentration of plant nutrients,
especially phosphorus and nitrogen, which results in excessive algal production, especially
blue-green algae.

Eutrophication--The process by which waters become enriched with plant nutrients, especially phosphorus
and nitrogen.

Evapotranspiration--A collective term that includes water lost through evaporation from the soil and surface-water
bodies and by plant transpiration.

Flood Stage--The level at which flood waters cause damage to property.

Floodplain--The land area subject to inundation by flood waters from a river, watercourse, lake, or
coastal waters. Floodplains are delineated according to their estimated frequency of flooding.

A 100-year floodplain is the area with a one percent risk of inundation in any given year. Floodprone area--

Interior areas which are subject to inundation from storm events due to closed
drainage, low permeability soils, high water table, or a combination of factors. Freshwater--Water that

generally contains 1-1,000 milligrams per liter of dissolved solids.



Ground water--In the broadest sense, all subsurface water, as distinct from surface water; as more
commonly used, that part of the subsurface water in the saturated zone.

Groundwater availability--The potential quantity of water which can be withdrawn without
resulting in significant harm to the water resources or associated natural systems. Hydrogeology--The science

that deals with subsurface waters and related geologic aspects of
surface waters.

Hydrograph--A graph showing stage, flow, velocity, or other property of water with respect to time.

Hypoxia--Very low levels of dissolved oxygen in a water body.

Instream use--Water use taking place within the stream channel. Examples are hydroelectric power
generation, navigation, water-quality improvement, fish propagation, recreation, and other uses. Also
called nonwithdrawal use or inchannel use.

Karst--A type of topography that results from dissolution and collapse of limestone, dolomite, or gypsum
beds, and characterized by closed depressions or sinkholes, caves, and underground drainage.

Land Development Regulations--Ordinances and regulations adopted by local governments

pursuant to Chapter 163, Part Il, Florida Statutes, to implement Local Comprehensive Plans.

The regulations typically include stormwater management, floodplain management, zoning,
subdivision, and the protection of environmentally sensitive areas. Litter--Accumulations of dead

leaves in various states of fragmentation and decomposition. Littoral--The shoreline zone of a water body.
Local Comprehensive Plan--A county or city comprehensive plan prepared and adopted according

to Chapter 163, Part H, Florida Statutes. The plan includes the adopted goals, objectives, and
policies of the local government and supporting data and analyses. Macrophyte--An

individual alga large enough to be seen easily with the unaided eye. Mean--The average of a

range of values.

MSL/NGVD--Elevation or altitude in feet above or below mean sea level (MSL), or in feet above or below
National Geodetic Vertical Datum (NGVD).

Nonpoint source of pollution--Pollution from sources that cannot be defined as originating from discrete
points. Examples include areas of fertilizer and pesticide application and leaking sewer systems.

Nutrients--Those constituents required by plants.

Oligotrophic--Water bodies or habitats with low concentrations of nutrients. Organic--

Deriving from living organisms.

Parameter--A constituent sampled in a water body which has variable values, e.g., pH.

Periphyton--Species of microscopic algae which are attached to underwater surfaces.

Period of Record--The time period in which samples are taken or conditions measured at a given

location. Longer periods of record more accurately account for variability at that location. Permeability--The

capacity of a porous rock, sediment, or soil for transmitting a fluid without
altering its physical structure; a measure of the relative ease of fluid flow under pressure. pH--The acidity

or alkalinity of water (-log 10 of the activity of hydronium ions in water).

Physiography (geomorphology)--The study of the genesis and evolution of land forms. Phytoplankton--

The photosynthesizing organisms residing in the plankton.

Plankton--Organisms living suspended in the water column and incapable of moving against water
currents.

Point source of pollution--Pollution from any confined or discrete source, such as the outflow from a pipe,
ditch, tunnel, well container, concentrated animal-feeding operation, or floating craft.

Population density--Number of individuals per unit area.

Porosity--The ratio of the aggregate volume of interstices in a rock or soil to its total volume. It is usually
stated as a percentage.

Potable water--Water that is safe and palatable for human use and consumption.



Potentiometric surface--An imaginary surface representing the static head of ground water in tightly cased wells
that tap a particular water bearing rock unit (aquifer), or, in the case of unconfined aquifers, the water
table.

Recharge--The process of addition of water to the zone of saturation.

Reuse--The deliberate application of reclaimed water, in compliance with DEP and District rules, for a
beneficial purpose.

River Stage--The height at which a river's water level is measured using a staff gage whose elevation
above mean sea level is known.

Runoff--That part of precipitation or snow melt that appears in streams or surface-water bodies.

Sedimentary--A rock resulting from the consolidation of loose sediment that has accumulated in layers
either mechanically, by precipitation from solution, or from the remains or secretions of plants and
animals. Also applied to processes leading to, or resulting from, the formation of such rocks.

Semiconfined aquifer--An aquifer that is partially confined by a layer (or layers) of low permeability
through which recharge and discharge occur.

Silviculture--A branch of forestry dealing with the development and care of forests.

Sinkhole--A general term for a closed depression in an area of karst topography that is formed
either by solution of the surficial limestone or by collapse of underlying caves. Its form is
generally basinlike or funnel-shaped.

Sinking stream (stream-to-sink watersheds)--A surface stream that disappears into an underground channel
(e.g., a stream in a Kkarst region that disappears into a sinkhole and follows a definite channel through
limestone caves).

Spring--The resurgence of ground water at the land's surface or into a surfacewater body. Stormwater Runoff--

Rainfall that, due to saturated soil conditions or impervious surfaces, is
carried by gravity over the land's surface to a receiving water body (including lakes, streams,
rivers, wetlands, and aquifers).

Subwatershed--A geographic subunit of a watershed, also referred to as a basin or sub-basin. Taxa--The classification

and naming system for organisms used in biological science.. Topographic map--A map of a sufficiently large

scale showing, in detail, selected man-made and

natural features of a part of a land surface, including its relief (generally by means of contour

lines) and certain physical and cultural features (vegetation, roads, drainage, etc.). Transpiration--The process
by which water in living organisms, primarily plants, passes into the

atmosphere.

Tributary--A branch of a stream or river which provides additional surface waters.

Turbidity--The state, condition, or quality of opaqueness or reduced clarity of a fluid due to the presence
of suspended matter.

Unconfined aquifer--An aquifer whose upper surface is a water table free to fluctuate up or down under
atmospheric pressure.

Vadose zone--Zone of aeration; usually refers to unsaturated layers in soil or rock formations. Water Quality

Classifications--The Department of Environmental Protection, through Chapter 62
302, F.A.C., has classified surface waters according to present and future most beneficial uses

as follows:
Class | Potable Water Supplies
Class Il Shellfish propagation or harvesting
Class 11 Recreation, propagation and maintenance of a healthy, well-balanced
population of fish and wildlife
Class IV Agricultural water supplies
Class V Navigation, utility, and industrial use

Watershed--The land area which contributes to the flow of water into a receiving body of water. Watershed

Assessment--A systematic process for evaluating trends and conditions within a
watershed or subwatershed, especially for water quality, hydrologic, ecological, or other
concerns.

Water table--The water surface in an unconfined aquifer at atmospheric pressure. It is the water level in
wells that penetrate the uppermost part of an unconfined aquifer.



Wellhead protection area--An area designated by a local government to protect the groundwater source for a
well intended for human consumption for a community water system and includes the surface and
subsurface area surrounding a potable water well field. The wellhead protection area may include all
or part of the zone of contribution. Within the protection area zones establishing differing levels of
protection may be established based on an evaluation of the risk to human health and the environment.

Wetland--Those areas that are inundated or saturated by surface water or ground water at a frequency or

duration sufficient to support, and under normal circumstances do support, a prevalence of vegetation

typically adapted for life in saturated soils.
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