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Charlotte Harbor National Estuary Program Introduction

6. Develop and implement a formal Charlotte Harbor management plan with a
specified structure and process for achieving goals for the estuary.

7. Develop an accessible information management system that integrates data on the
Charlotte Harbor study area pertinent to Harbor and watershed management.

In order to provide a focus for the Quantifiable Objectives and Priority Actions to be implemented
in the CCMP, the Charlotte Harbor NEP formally adopted three Priority Problems. These problems
are defined below:

Charlotte Harbor National Estuary Program
Priority Problems

The issues or problems described below can also be viewed as symptoms or consequences of more
basis, causal processes. Land uses and land use management, for examples, affect hydroperiods (the
time it takes rainwater to travel to a water body like a river), nutrient concentrations {and thereby,
loading rates), and habitat availability. Given the rate and scale of land use decisions in the study
area, a continuing Program effort will be needed in the general subject area of land use management.
Also, the Program must address the problem of incomplete information on particular topics. Certain
topics in certain geographic areas may be important but lack definitive data,

Hydrologic Alterations - Adverse changes to amounts, locations, timing of freshwater
flows, the hydrologic function of flood plain systems, and
natural river flows.

Water Quality Degradation - Including but not limited to pollution from agricultural and
urban runoff, point source discharges, septic tank system
loadings, atmospheric deposition, and groundwater.

Fish and Wildlife Habitat Loss -  Degradation and elimination of headwater streams and other
habitats caused by development, conversion of natural
shorelines, cumulative impacts of docks and boats, invasion
of exotic species, and cumulative and future impacts.

1.3 The NEP Process

The standard NEP process involves the completion of four major elements over a five-year period.
These four elements include:

Framework for Action 4






Charlotte Harbor National Estuary Program Introduction

to identify and discuss technical and Priority Problems associated with the NEP study
arca and develop the most feasible and cost-effective management actions appropriate
for implementation of the CCMP.

The Citizen Advisory Committee - ideally includes a representative cross-section
of the general public living in the NEP study area. Members may include
representatives of: the major businesses and industry; environmental and civic groups;
farmer and fishing groups; educators and other affected and/or interested citizens. This
committee serves to inform the Conference of the concerns of the people living in the
NEP watersheds.

A major responsibility of these committees comprising the Management Conference, therefore, is
to build public support and political cooperation needed to complete the series of tasks leading to
the development and implementation of the Charlotte Harbor CCMP.

1.4 Background Information

Prior to the development of the Quantifiable Objectives and Priority Action Plans which are
presented in this report, the Charlotte Harbor NEP staff, advisory committees and the NEP’s
consultants completed a series of studies and compilations which in total formed the foundations of
information upon which the Quantifiable Objectives and preliminary Priority Actions were based.
These documents contain additional background information beyond that presented in this
Framework for Action.

State of the Harbor Report - summarizes much of the history and causes for
concerns regarding the potential for: hydrologic alterations; water quality degradation;
and fish and wildlife habitat loss, caused by past and predicted future rapid urban
development through many of the Charlotte Harbor NEP watersheds.

Compendium of Existing Monitoring Programs - summanzes both past and current
major environmental monitoring studies conducted in the Charlotte Harbor NEP study
area.

Base Programs Analysis - describes the laws, policies, and resource management
structure which exist within the Charlotte Harbor NEP watersheds.

Synthesis of Existing Information - summarizes existing information for each of the
Charlotte Harbor NEP watersheds regarding: land use; soils; hydrography; water
quality; potential pollutant loadings; key natural communities and habitats; etc.

Framework for Action 6
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° Table 1.3 - As an initial step in developing Quantifiable Objectives for the Charlotte
Harbor NEP, the members of the TAC/CAC and Management Committee Members
were also asked to identify what they perceived to be the key issues both for the overall
study area, as well as within each of the eight NEP watershed basins. This table
summarizes the relations between the identified key issues and the final Quantifiable
Objectives.

° Table 1.4 - The Charlotte Harbor NEP study area is comprised of eight interrelated
watershed basins. This table shows where the final Quantifiable Objectives are
applicable in relation to these basins.

Table 1.2 Issues Identified During the Citizens Workshops (September 1996)

Issue Quantifiable Objective

WQI, WQ2, WQ3, WQ4,
WQ5,WQ6, HA1, HA2, HA3,
HA4, FW1, FW2, FW3, Fw4

Anthropogenic Effects

Aesthetics

Protection for tourism/living

WQ1, WQ2, WQ3, WQ4, WQ5,
WQ6, FWI, FW2, FW3, FW4

Vanishing coastline

FWI1,FW2, FW4

Waterfront Development

WQ1, WQ2,WQ3, WQ4,WQ5,
WQ6, WQ7 FWI1, FW2, FW3

Lack of public access

FW1,Fw2

Multi-story construction on coast

FWI1, FW2

Removal of coastline vegetation

FWI1, FW2

Boating Pollution

Pollution in marinas

WQI, WQ2, WQ 3, WQ4, WQ6,
WQ7

Dredging of deep channels

FW2, FW3

Framework for Action
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Introduction

Table 1.2 Issues Identified During the Citizens Workshops (September 1996)

Habitat Restoration and Protection

Establish greenway and wildlife corridors FW1, FW2
Restore wetlands adjacent to rivers FWI1, FW2
Purchase land along rivers and harbor FWI, FW2
Increase bird nesting areas FWI1, FW2

Protecting bird nesting/breeding areas

FWI,FW2, FW4

Loss of wetlands contiguous to the rivers and harbor

FWI, FW2, FW4

Habitat fragmentation FWI1, Fw2
Establishment of greenways/wildlife corridors FWI1, FW2
Over cutting of mangroves FW1, FW2
Manatee awareness areas FwW2

Purchase remaining mangroves and wetlands FW1, Fw2
Limit use of boat motors in seagrass beds FW3

Mark navigation channels in seagrass areas Fw3
Hydrology

Restore natural flow from Tenoroc area HA1, HA2, HA3

Re-establish historical floodplains

HA1, HA2, HA3

Limit freshwater diversion

HA1,HA2, HA3

Reduce over-pumping of fresh water

HA1, HA2, HA3

Effects of deep well injection

Establish minimum lake levels and stream flows

HAI1, HA2, HA3, HA4

Managing timing of inflows to estuary

HAT1, HA2, HA3, HA4

Long Term Issues

Evaluate effects of global warming

Framework for Action 10
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Table 1.3 Quantifiable Objectives in Relation to Key Issues Identified
by TAC/CAC and Management Committee Members

Hydrologic Water Quality Fish &
Issue from Ballots in Ranked Order Alteration Wildlife
(#1 Designating the most Important Issue) Habitat
Hl #2 #3 #4 | #1 #2 #3 #4 #5 #H6 #7 Hl #2 #3 #4
1) Uplands to urban land use X[ X[ XX |X([X X[ X|[X|[X[X|X
2) Urban stormwater runoff X | X|[X|X]|X|X]|X[X]X][|X
3) Wetlands to urban land use X[X | X|X|[X]|X|X X [X|Xx]X
4) Uplands to agricultural land use X | X|X|X|[X]|X X|X| X)X |[X]|X
5) Wetlands to agricultural land use XX | X[X[|X|X|[X[X|X]|X]|X|X]|X
6) Lower density land use to high density XXX |X|X[X XX |[x
7) Shoreline alteration X X XX |X|[XxX]|X]|X|X
8) Agricultural stormwater runoff X[X[X|X|X|[X]|X|[X]|X|X]|X
9) On-site disposal system effluent X [ X[ X|X[Xx]|XxX[X]|X
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Table 1.4 Relationship Between Quantifiable Objectives and NEP Basins

Hydrologic Water Quality Fish and Wildlife
Basin Alteration Habitat

#1 #2043 4 | Kl #M2 #3 #4 H#5S H6 #T | M1 #2 #3 M4

Peace River X X X X X X X X X X X

Myakka River X X X X X X X X X

Coastal Venice X X X X X X X X X X X

Lemon Bay X X X X X X X X X X

Gasparilla Sound X X X X X X X X X X X

Pine Island Sound X X X X X X X X X X X

Caloosahatchee X X X X X X X X X X
River

Estero Bay X X X X X X X X X X
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and/or water bodies) within the Charlotte Harbor NEP study area where the Priority
Action will be most effective or applicable will help identify the most appropriate
responsible parties and will ensure an efficient use of funds and resources for its
implementation.

° Strategy for implementing the Priority Action - A strategy for implementing the
Priority Action should be presented in a detailed step-wise approach.

. Responsible agencies - A discussion of responsible parties for implementing each
Priority Action should be included. These groups could include government agencies
(local, regional, state, or federal), not-for profit groups, private organizations, industry,
or other private interests.

° Resources required - The staff and financial requirements for each of these
management activities should be established after the Management Conference
determines its priorities and the level of effort to be expended on implementing the
specific action.

e Expected benefits derived from the Priority Action, and any drawbacks - It is
essential that the expected benefits derived from a Priority Action be explicitly stated.
Management Conference participants cannot be expected to endorse complicated and
costly management strategies if there is not a clear understanding of the benefits that
may be expected for these actions, as well as the degree that the Priority Action will
satisfy the Quantifiable Objectives. In addition, an acknowledgment of potential
drawbacks needs to also be included. All possible outcomes and the tmplications of
each Priority Action need to be understood by those who may become responsible for
their implementation. Identifying potential drawbacks up front will niinimize both
future conflicts and failures.

™ Monitoring the success of the Priority Action - A means of monitoring the success
of each Priority Action is required to gauge the effectiveness of the activity and how
well it is satisfying its expected benefits during implementation.

° Regulatory needs - Each Priority Action should include a brief description of any of
the regulatory needs for its implementation. A Priority Action may need only
increased enforcement of existing regulations, or new rules or policies niay need to be
invoked. Regulatory aspects of completing Priority Actions may come from local
governments, the state, or federal sources.

[ Related Priority Action - Each Priority Problem, and some objectives, will be
affected by more than one Priority Action. By showing the relationship of associated

Framework for Action 16












Charlotte Harbor National Estuary Program Hydrologic Alterations

2.1 Hydrologic Alterations Quantifiable Objectives

The following four Quantifiable Objectives were established to address specific problems of
associated with hydrologic alterations which have occurred within the Charlotte Harbor NEP study
area.

HA1: Establish values for minimum seasonal flows beginning with the Myakka River at State Road
72 and for Big Slough; the Peace River at Bartow, Zolfo Springs, and Arcadia; and for the tributaries
Horse Creek, Joshua Creek, Shell Creek, and the lower Peace River/upper estuary by the year 2005.
Achieve these minimum seasonal flows by the year 2020.

HAZ2: Identify, establish, and maintain a more natural seasonal variation (annual hydrograph) in
freshwater flows by the year 2010 for:

a. Caloosahatchee River;
b. Upper Peace River and its tributaries from Tenoroc to Zolfo Springs; and
c. the Upper Myakka River (with special attention to Flatford Swamp).

HA3: Restore, enhance, and improve where practical historic subbasin boundaries and natural
hydrology for basins within the Charlotte Harbor NEP study area, with special attention to
Qutstanding Florida Waters, Class I waterbodies, and tributaries to Estero Bay by the year 2020.

HA4: Enhance and improve by the year 2020 to more natural hydrologic conditions waterbodies
affected by artificially created structures throughout the Charlotte Harbor NEP study area beginning
with:
a. the Sanibel Causeway;
b. Myakka River;
1) the weir below Upper Myakka Lake;
2) the crossing below Lower Myakka Lake;
3) Down’s Dam;
the causeway between Lover’s Key State Recreation Area and Bonita Beach;
the water control structure on the south end of Lake Hancock,
the structure on Coral Creek; and
the Gator Slough canal collector system (I.ee and Charlotte Counties).

oo

The sections that follow discus each of these Quantifiable Objectives individually, as well as the
preliminary Priority Actions which were developed by the joint Technical Advisory Committee /
Citizens’ Advisory Committee working groups.

Framework for Action 19
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monitored by recording stream flow gauges because of the complications associated with computing
continuous stream flow in tidally affected reaches of the rivers (Levesque and Hammett, 1997).

The Peace River contributes an average flow of 2,010 ft'/sec of the total 6,000 ft*/sec of the total
freshwater inflow to Charlotte Harbor (Hammett, 1990). Except for a dam on Shell Creek, a
tributary to the lower Peace River, flows through the Peace River are largely uncontrolled (Stoker,
1986). Horse Creek is a major tributary of the Peace River and drains the western part of the Peace
River basin (Lewelling, 1997).

Much of the Peace River subbasin in Polk County has been strip mined for phosphate, which has two
impacts on river flow (Hammett, 1988). First, mining alters the natural drainage patterns in the
basin. Rainwater that ran off under natural conditions may be internally drained to settling ponds
as a result of mining. Second, processing phosphate ore requires large amounts of water, most of
which is either rainfall retained in non-contributing basins and recycled, or groundwater pumped
from the Floridan aquifer systemn. Because of a projected depletion of phosphate reserves in Polk
and Hillsborough counties, a southern migration by the phosphate industry into the Horse Creck
subbasin of the Peace River basin is planned (Lewelling, 1997).

Many areas within the Myakka and Peace Rivers’ subbasins have historically been drained or
diverted to facilitate range and pasture land for cattle ranching, row and field crops, and citrus
groves. Increasing urbanization along the west bank of the Myakka River, and particularly in the
North Port and Port Charlotte areas, is gradually forcing agricultural vses into previously
undeveloped or pasture lands in these basins.

Trends in Flows
The Charlotte Harbor NEP Nomination Package (State of Florida, 1995) states that:

“...the combined effects of mining, farming, municipal supply, and other activities has caused
the flows of freshwater in the upper Peace River to decline significantly through time. "

Although specific quantifiable cause/effect relationships between specific activities and observed
changes in river flows have yet to be established, activities (mining, farming, etc.), along with long-
term natural variations in rainfall, are the most likely significant potential causes of hydrologic
alterations. Further research is needed to better identify which activities and processes have
historically contributed, and currently contribute, most significantly to river flow characteristics.
However, numerous researchers have come to similar conclusions regarding potential causes of
changing flows and historical declines in water quality in the Peace River, including;:

Hammett (1988) - This U.S. Geological Survey study included extensive analyses of land use,
water use, stream flow and water quality data for the watersheds of the Charlotte Harbor
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Hydrologic Alterations

basin until present, there has been a significant long-term decline in flows at each of the

gauge sites.

e The magnitude (slope of the trend) of the declines in flows progressively increases
upstream toward the headwaters of the Peace Basin such that the declines are greatest at
Bartow, slightly less for the Peace at Zolfo Springs, less at the furthest downstream gauge

at Arcadia.

e Statistical analysis (Coastal, 1996) has shown that in the upper Peace River Basin much of
the decline in flow cannot be attributed to regional long-term changes in climatic rainfall
patterns but may be associated with anthropogenic influences including alterations of surface
hydrological features, and reductions in aquifer elevations. On the other hand, the major
component of long-term declines in flows further downstream in the basin at Arcadia can be

shown to be associated with corresponding historic changes in rainfall.

for by Long-Term Declines in Rainfall

Table 2.1 Comparison Among Peace River Gauging Locations of Percent Decline Accounted

Location of Gauge Annual Percent Annual Percent Total Annual
Decline Due to Decline Not Due to | Percent Decline
Rainfall Rainfall
Peace River at Bartow 0.72 1.40 2.12
Peace River at Zolfo 0.92 0.55 1.47
Springs
Peace River at Arcadia 0.98 0.25 1.23

The results of stream flow trend analysis mndicate that changes in streamflow were generally
largest in the Upper Peace River Basin, and became progressively smaller at sites further to the
south. This spatial trend suggests that all factors affecting streamflow (potentially reduced
rainfall, lower groundwater levels, reduced surface runoff) were most marked to the north, and
declined in significance tn the southern reaches of the watershed.

Whether declining flows were more marked for high flows or low flows was also examined
through the use of cumulative distribution functions. The results indicated that declines in high
flows may be attributable to both a rainfall deficit during the past decades, as well as from
removing some portions of the watershed by mining and reclaiming the land in such a manner
so as to not contribute surface flows to the river. By comparison, declines during low flows

Framework for Action
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magnitude of any such increases, however, has been relatively small and statistically non-
significant when compared to the total seasonal freshwater Peace River flows to the
Charlotte Harbor Estuary.

Public Supply

In the early 1970s General Development Utilities began to actively search for a major regional water
source for the projected population growth in a number of large communities in Southwest Florida
under construction or planned by its parent company, General Development Corporation. These
developments included the City of North Port in Sarasota County, Port Charlotte in Charlotte
County, South Gulf Cove in Charlotte County, and two developments for which Developments of
Regional Impact (DRIs) were later abandoned: Myakka Estates in Sarasota County and Villages of
DeSoto in DeSoto County. Population projections for the year 2020 exceeded a quarter million new
residents in these planned communities. General Development Utilities’ goal was to established a
reliable and expandable source of potable water to supply this projected rapid population growth.
After reviewing a number of potential alternative sources, and seeking the advice of numerous
consultants including staff from the University of Miami, it was determined that the site of the
current water treatment facility on the Peace River in DeSoto County provided the greatest
opportunity for a sustainable water supply for development within the three county area.

Charlotte County took control of General Development Ultilities facilities within Charlotte County,
and ownership of the Peace River Water Treatment Plant was transferred to the public Peace
River/Manasota Regional Water Supply Authority. The authority was formed and functions though
agreements made among Manatee, Sarasota, DeSoto, and Charlotte counties. With the Authonty’s
ownership of the Peace River Water Treatment Facility, the Authority soon began plans to expand
the plant and make it more of the regional supply originally envisioned by General Development
Utilities. A further goal of the Authority has been to develop a series of interconnections among the
member county’s’ water supplies to reduce potential effects of natural disasters and other
interruptions in supply. The Authority’s plan to expand the Peace River Facility in DeSoto County
and interconnect it with Carlton Reserve Water Treatment Plant in Sarasota County 1s generally
referred to as the “Peace River Option.”

Prior to the constructing a regional water supply system on the Peace River near State Road No. 761
to provide potable water to Port Charloite and adjacent areas, General Development Corporation
contracted with staff of the Rosenstiel School of Marine and Atmospheric Science (Michel et al.,
1975) to conduct a general feasibility study. The purpose of this effort was to:

e collect baseline biological and physical data

e develop relationships between fresh water flows, tides and salinity for the area of the Peace
River downstream of the facility

e investigate interactions between salinity and biological communities
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The permitted withdrawals by the Peace River Water Treatment Facility have always been more
conservative and below the proposed “safe” levels proposed by the University of Miami Study.
During the permit renewal process in 1988, consulting scientists for General Development and those
of the Southwest Florida Water Management District agreed that the existing withdrawal schedule
caused the plant to rely too heavily on periods of low to moderate flows. As a result the withdrawal
schedule was modified. A minimum criterion was established of no withdrawals when flows at
Arcadia were below 100 cfs during the dry season and 130 cfs during periods of higher flow.
Beyond that withdrawals could equal up to 10% of flow, with a maximum not to exceed 22.0 mgd.
The decision to modify the previous withdrawal schedule was based on analysis by the District staff
and EQL (1987b, 1988a,b) of the monitoring data collected for the Hydrobiological Monitoring
Program between 1976 and 1987. Over this twelve year period, monthly physical water profile data
were collected at eleven samples from the US 41 upstream to where Horse Creek joins the Peace
River above the Water Treatment Facility. Based on these data, statistical salinity models of the
relationships between flows and salinity were developed for various segments of the river
downstream of the point of withdrawal. These models indicated that natural changes in river
salinity, immediately downstream of the facility, increased rapidly during seasonal periods when
sustained flows progressively declined below 100 cfs (Arcadia). These conclusions supported
previous findings and formed the basis for establishing the minimum flow of 100 cfs.

Further modifications to the withdrawal schedule were implemented in the most recent permit
revision. The year-round limit to any withdrawals was raised to Arcadia flow above 130 cfs, and
continued limits of 10% above that level. This schedule requires withdrawals to more closely follow
the natural variability of the freshwater river flows. This increase in the minimum flows prior to any
withdrawals was in part due to the recognition of the importance initial spring increases in flows
have on stimulating phytoplankton production. The basis of which was developed as part of the
Hydrobiological Monitoring Program (EQL, 1995).

Since publication of the Michel et al. (1975) report, updated information and methods have been
used to assess the potential impacts of water withdrawals. As discussed. data from the
environmental monitoring plan has been used to better evaluate the ecology of the river and justify
a major revision of the withdrawal schedule to make it more compatible with the freshwater inflow
requirements of the estuary. To assess the potential impacts of withdrawals on freshwater inflows,
maximum possible withdrawals at the water treatment plant have been calculated using over twenty
years of daily streamflow records. Using numerous (> 130) observations of salinity in the river,
regressions have been developed to predict salinity at different locations in the estuary under no-
withdrawal and maximum possible withdrawal conditions. These results are presented in
SWFWMD (1995). The usc of regression analyses for salinity evaluations has been a key element
in other Gulf Coast estuaries (Texas Water Resources Development Board, 1995). Also, since 1983,
the locations of four salinity concentrations have been regularly monitored in the estuary and the
effects of withdrawals on these isohalines has been simulated (EQL, 1995). Assessing the location
of key isohalines has been proven be one of the most valuable management tools emanating from
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Figure 2.1  Annual minimum average flows and the percent of time the individual flow rates are exceeded for the Myakka River near
Big Slough, the Peace River at Bartow, Joshua Creek, and Zolfo Springs, and the tributaries Horse Creek and Shell
Creek.
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Haven Lock and Dam (S-77) at Lake Okeechobee.

Tributaries south of the Caloosahatchee River have been extensively modified. Many of the
tributary flows are regulated by pumping stations, gated spillways, or culverts with adjustable
controls. Relatively large volumes of water may flow toward the river during the wet season, but
the direction of the flow is frequently reversed during the dry season (Hammett, 1988). The base
flows of some tributaries may be reduced by pumping from shallow irrigation wells and stream
intakes; flows of other tributaries may be slightly augmented by irrigation return flow.

“Natural” hydrologic function in the Peace River basin has been altered by the effects of non-
contributing basins in areas of mined lands. In these areas, mining has altered the historical
hydrology and may restrict and / or contain the sheet flow in mined or previously mined areas
(Lewelling and Wylie, 1993). Reclamation commonly involves backfilling mined areas with either
clay, sand-tailings, or both, as well as with the overburden displaced during mining. Runoff responds
more slowly to rainfall in reclaimed basins than in unmined basins because of undeveloped drainage
systemns in the reclaimed basins. In contrast, hydrologic problems associated with Flatford Swamp
and the upper Myakka River basin are generally the over-pumping of groundwater during the dry
season for irrigation purposes.

To identify the “natural” hydrologic variation for this objective, annual and monthly hydrographs can
be plotted for the targeted stream or river channels as they were for identifying minimum flows. The
difficulty in establishing a more “natural” hydrologic character to the Caloosahatchee River is the
absence of historical data prior to control structures being placed along the river channel.

The hydrographs provide a measure of historic variation on which action plans to restore hydrologic
variation can be based. Annual and monthly hydrographs of flow data from stations along the
Caloosahatchee River near Olga, the upper Peace River at Zolfo Springs, and the upper Myakka River
just south of Flatford Swamp are presented in Figures 2.2 through 2.4.
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Figure 2.3  Annual and monthly hydrographs of flow data from stations for the upper Peace
River at Zolfo Springs.
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D. Relationship of this Quantifiable Objective to Objectives of Other
Management Programs

The Southwest Florida Water Management District (SWFWMD) is currently investigating options
for restoring the hydrology of Flatford Swamp to a more natural state. Joint efforts to achieve this
objective would improve habitat and water quality in the upper Myakka River and would benefit the
entire Charlotte Harbor NEP area. SWFWMD Water Use Permitting efforts can also be incorporated
to maximize benefits by encouraging water conservation and limiting ground water use. The National
Resource Conservation Service (NRCS) also works with farmers to develop prudent water use
strategies and to incorporate best management practices (BMPs) into their operations.

The South Florida Water Management District (SFWMD) and the U.S. Army Corps of Engineers’
“Re-Study” of the Caloosahatchee River are currently investigating alternatives that would establish
a permanent oligohaline habitat below the Franklin Lock (structure S-79) and would decrease the
frequency and magnitude of channelized flows.
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Bay tributartes seldom fall below 10 ppt in the wet season.

There are only minor creeks and rivers flowing into Estero Bay providing a source of fresh water,
making Estero Bay extremely sensitive to changes in upland drainage, affecting the quantity, quality,
and seasonality of freshwater influx. Much of the area is subject to flooding during periods of
extensive rainfall (SFWMD, 1980). During low flow conditions, such as droughts, most of these
coastal streams have negligible freshwater discharge. Along the mainland of Estero Bay, most
stormwater either evaporates or empties into the streams and canals that discharge into the bay.
Coastal streams are relatively short (less than 8 miles long) and sluggish due to low gradients, with
flows ranging from 1 to 3 feet per mile (Lee County, 1997).

While historically these rivers and creeks had extensive marsh or mangrove fringes, some of these
important habitat areas have been lost to development (Sutcliffe and Thompson, 1983). The
increasing southerly development of greater Ft. Myers relies on drainage canals that eventually flow
to the bay; urbanization of this area is creating surface water management problems (Lee County,
1997). Some shallow agricultural channels also transport surface water runoff. The fresh water
discharges, combined with tides, influence circulation patterns, sedimentation, nutrients, and
pollution levels.

Because of the level topography (slope = 0.035%; JEI, 1998), the surface drainage patterns to Estero
Bay are poorly defined, with significant numbers of wetlands and relatively short, low gradient
freshwater tributary streams; surface water hydrology is influenced by overland sheetflow. Surface
water from the Six Mile Cypress Slough, which serves as the outfall channel for the Six Mile basin,
intercepts Ten Mile Canal north of U.S. Highway 41, Surface water runoff from both the Ten and
Six Mile basins is channeled down Ten Mile Canal to Mullock Creek and eventually into Estero Bay
(SFWMD, 1980).

As sheet flows move southwest across the basin, it is collected by natural and artificially constructed
channels and channeled into the Estero River, Halfway Creek, Spring Creek, the Imperial River,
Cocohatchee River, Corkscrew Canal, and Camp Keais Strand. Much of the sheetflow of water from
northeast to southwest has been obstructed by a series of elevated grades and dikes in the interstate
area between Corkscrew Road on the north and County Road 846 on the south (JEI, 1998). The
cumulative effects of these hydrologic alterations have led to lower dry season water tables, increased
point source discharges of runoff rather than sheet flow, and decreased stage and timing of wetland
inundation. For example, a mass balance calculation of rainfall versus outflow of the Imperial River
during the 1995 flood even indicated that more water was discharged from the Imperial River than
had actually fallen in the 86 mile watershed (JEI, 1998).

As a result, the existing capacities of the Estero River, Halfway Creek, Spring Creek and Imperial
River cannot accommodate the runoff generated from upstream Corkscrew Swamp area. Also, low-
lying areas in southwest Lee County are inundated by stormwater runoff generated miles away. To
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Figure 2.5  Historic (1961) pattern of surface flow within the Estero Bay subbasins (after Johnson Engineering, et al., 1998).
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2.5 Hydrologic Alteration: HA-4

A. Statement of Quantifiable Objective

HA-4: Enhance and improve by the year 2020 to more natural hvdrologic conditions waterbodies
affected by artificially created structures throughout the Charlotte Harbor NEP study area
beginning with:

a. the Sanibel Causeway,
b. Myakka River;
1) the weir below Upper Myakka Lake;
2) the crossing below Lower Myakka Lake;
3) Down's Dam;
c. the causeway between Lover's Key State Recreation Area and Bonita Beach;
d. the water control structure on the south end of Lake Hancock;
e. the structure on Coral Creek; and

£ the Gator Slough canal collector system (Lee and Charlotte Counties).

B. Charlotte Harbor NEP Goals and Priority Problem Addressed by the
Quantifiable Objective

Goal # 1: Improve the environmental integrity of the Charlotte Harbor study area.
Goal #3: Reduce point and non-point sources of pollution to attain desired uses of the estuary.
Goal # 4: Provide the proper freshwater inflow to the estuary to ensure a balanced and

productive ecosystem.
Priority Problem # 1: Hydrologic Alterations -- adverse changes to amounts, locations, and timing

of freshwater flows, the hydrologic function of flood plain systems, and
natural river flows.

C. Background Information

Anthropogenic activities have caused hydrologic alterations of both surface and groundwater flows
throughout all eight of the basin watersheds identified within the Charlotte Harbor NEP study area.
Many of these alterations have either intentionally or unintentionally resulted from the construction
of artificial structures. Such artificial structures fall into a number of broad categories:

e Instream Structures Meant to Impound Water

Both the weir structure below Upper Myakka Lake and the crossing below Lower
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e Roadway and other Transportation Corridors which Dam or Divert Historic Sheet
Flows

In a somewhat analogous manner to the impacts of causeways described above, there
are a number of major roadways and other transportation corridor within the Charlotte
Harbor NEP study area where historic sheet flow patterns were altered. As these
facilities age and need upgrading, were practical, opportunities exist to mitigate for
past hydrologic alterations.

D. Relationship of this Quantifiable Objective to Objectives of Other
Management Programs

The U.S. Army Corps of Engineers and the Florida Department of Environmental Protection regulate
dredge and fill activities, with commenting authority by other federal and state agencies, within the
freshwater, estuarine and coastal areas of the Charlotte Harbor NEP. In addition, both the South
Florida Water Management District and the Southwest Florida Water Management District manages
freshwater flows from urban areas through surface water permitting. However, many historic
alterations to both freshwater and marine hydrologic systems were made prior to the establishment
of current permitting criteria.
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2.5 HA-A

Action
Establish and implement minimum flows for tributaries as detailed in the Quantifiable Objective. Determine
maximum cumulative withdrawals.

Background

The State Legislature has required the Water Management Districts to establish minimum flows and levels
for all surface waters. The joint Charlotte Harbor NEP Technical Advisory Committee/Citizens Advisory
Committee strongly felt that the Southwest Florida Water Management District should make this a priority
activity for several; surface waters. These identified surface waters have either been shown to have undergone
significant hydrologic alteration historically or potentially may be impacted by proposed projects.

@ Quantifiable Objective - HA-1
& Areas for Implementation -
1) the Myakka River and Big Slough at State Road. 72;
2) the Peace River at: a) Bartow, b) Zolfo Springs, and ¢) Arcadia; and
3) the Peace River tributaries: a) Horse Creek, b) Joshua Creek, and ¢} Shell Creek

Strategy
1) Develop a priority for the establishment of minimum flows based on:
e existing documented impacts.
e the potential for hydrologic impacts which might be associated with proposed projects.
2) Conduct the necessary research to establish minimum flows on a basin wide approach for the
proceeding areas. Evaluate flows in conjunction with both environmental and water supply needs.

Potential Responsible Agencies & Organizations
Southwest Fiorida Water Management District

Expected benefits
Established protective criteria for surface waters to prevent future overuse and allow for long-term planning
of regional needs and sources, as well as maintain and recharge surficial aquifers.

Monitoring Response
Accurate rainfall and flow data for major watersheds within the Charlotte Harbor NEP.

Related Actions
HA-F, HA-IL, HA-J, HA-K
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2.7 HA-C

Action
Evaluate the interaction between groundwater and surface water and how they contribute to overall river

flows,

Background

There is general agreement that in many areas of the Charlotte Harbor NEP long-term changes in surface
water flows have resulted from hydrologic alterations in groundwater levels. The importance of these
interactions and magnitude of such potential alterations need to be documented throughout the NEP study
area.

@ Quantifiable Objective - HA-1, HA-2, HA-3
® Areas for Implementation -Entire Charlotte Harbor NEP study area

Strategy
1) Determine the goals to be derived from scientific investigations of the interactions of groundwaters
and surface waters in areas: a) currently thought to have significant anthropogenic impacts; b} areas
though to have the highest potential for future impacts.
2) Design long-term studies to assess the relative magnitudes of human and natural variability,
3} Implement long-term monitoring programs.

Potential Responsible Agencies & Organizations
Water Management Districts
U.S. Geological Survey

Expected benefits
Accurate knowledge of the interactions and relationship between groundwater and surface water resources
and the magnitude of changes caused by growth.

Monitoring Response
As designed by “Action Plan.”

Related Actions
None.
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2.9 HA-E

Action

Discourage deep-well injection of wastewater effluent in favor of Advanced Wastewater Treatment of surface
water discharges which are compatible with the water quality of the receiving waters, and encourage
appropriate reuse alternatives.

Background

The Charlotte Harbor NEP Technical Advisory Committee/Citizens Advisory Committee stressed that
freshwater supplies would continue to increase as an issue as a result of the development which is projected
to occur in Southwest Florida in the future. As a result, it was felt that the efficient use and reuse of water
should be made a key planning element at the local, regional and state levels. Deep-well injection was seen
as short-sighted and a last-resort alterative in comparison to Advanced Wastewater Treatment to appropriate
standards compatible with the water quality requirements of the receiving waters and/or appropriate reuse
alternatives.

® Quantifiable Objective - HA-1, HA-2
@ Areas for Implementation - Entire Charlotte Harbor NEP study area

Strategy
1) Develop interagency task force (Water Management Districts, Florida Department of Environmental
Protection, U.S. Environmental Protection Agency, etc.) to review conflicts in current permitting
requirements.
2) Establish site-specific criteria [or nutrient discharges to receiving waters based both on their
characteristics and on TMDLs.
3) Provide economic incentives to utilities to re-use and/or return appropriately treated wastewater.

Potential Responsible Agencies & Organizations
County and Municipal Governments

Water Management Districts

Florida Department of Environmental Regulation
Agricultural Extension Services

Public and private utilities

Expected benefits
Reduced demands on all surface and groundwater resources to provide for projected growth.

Monitoring Response
Site specific monitoring programs to assess and correct any problems associated with changes in nutrient
loadings,

Related Actions
HA-D, HA-G, HA-H
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2.11 HA-G

Action
Plug abandoned groundwater wells to improve groundwater quality, increase water levels, and promote water
conservation.

Background

Within the Charlotte Harbor NEP there are a number of abandoned agriculture wells. Some of these wells,
although once capped, are now free flowing, while the casings of others have failed providing direct
connections to groundwater layers of significantly differing quality. The Water Management Districts have
had programs to deal with this problem. However, the Charlotte Harbor NEP Technical Advisory
Committee/Citizen Advisory Committee felt that a greater emphasis should be given to these programs and
standards for future well abandonments strengthened.

@ Quantifiable Objective - HA-1, HA-2, HA-3
@ Areas for Implementation -Entire Charlotte Harbor NEP study area

Strategy
Develop and /or support programs to identify and plug abandoned groundwater wells,

Potential Responsible Agencies & Organizations
Water Management Districts

Expected benefits
Reduced loss of groundwater resources through direct loss and mixing of lower grade waters.

Monitoring Response
Within “Action Plan.”

Related Actions
HA-D, HA-HD
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2.13 HA-1

Action

Create and distribute both Public Service Announcements and videos that explain: the importance of
maintaining minimum freshwater flows in tributaries and to the estuarine complex; water resource issues; and
water conservation.

Background

The Charlotte Harbor NEP joint Technical Advisory Committee/Citizens Advisory Committee felt that it was
an inport function of the NEP to promote the development and distribution of Public Service Announcements.
One element of this program should emphasize the importance of maintaining minimum freshwater flows,
both with regards to riverine habitats as well as sustaining estuarine production. Additional water resource
issues, and the need for water conservation and reuse need to be included as related topics.

¢ Quantifiable Objective - HA-1, HA-2, HA-3, HA-4
® Areas for Implementation - entire Charlotte Harbor NEP study area

Strategy
1) ldentify public perceptions of freshwater flows.
2) Based on these results develop a Public Service Announcement and video highlighting the NEP’s
efforts to: establish, enhance, and maintain minimum seasonal flows in each of the major basins, and
water resource issues.

Potential Responsible Agencies & Organizations
Water Management Districts

Game and Freshwater Fish Commission

U.S. Fish and Wildlife Service

Department of Environmental Protection

U.S. Environmental Protection Agency

Florida Gulf Coast University

Charlotte Harbor National Estuary Program
Florida Sea Grant

Expected benefits
Increased public awareness of issues and benefits to be derived from restoring and maintaining adequate
surface water flows.

Monitoring Response
None.

Related Actions
HA-A, HA-F, HA-J, HA-K
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2.15 HA-K

Action
Create an education plan and a coordinated overall effort to educate the public about water use and the
importance of minimum flows.

Background

In addition to the creation of Public Service Announcements and portable displays, the Charlotte Harbor NEP
TAC/CAC joint working groups suggested the development of an overall public education plan to coordinate
and facilitate public awareness and education concerning water resource issues.

® Quantifiable Objective - HA-1, HA-2, HA-3, HA-4
@ Areas for Implementation - entire Charlotte Harbor NEP study area

Strategy

1) Identify areas where the public is generaily interested and those where specific knowledge is
generally timited concerning the issues surrounding water use and the importance of maintaining
adequate freshwater flows in riverine and estuarine systems.

2) Develop a coordinated program to better inform the public of the issues and increase the ready
availability of unbiased information and level of current knowledge.

3) ldentify a focal point within each of the NEP basins to be responsible for identifying target groups
and carrying out the program.

4) Make sure that local and state governmental representatives are supplied information, and involved
in the program.

5) Develop both a comprehensive video and a speakers presentation that can be presented to interested
public groups and schools.

Potential Responsible Agencies & Organizations
County and Municipal Departments of Education
Water Management Districts & Basin Boards
Game and Freshwater Fish Commission

U.S. Fish and Wildlife Service

Florida Department of Environmental Protection
U.S. Environmental Protection Agency

Regional Water Supply Authorities

Expected benefits
Increased public awareness of issues and benefits to be derived from restoring and maintaining adequate
surface water flows.

Monitoring Response
None.

Related Actions
HA-A, HA-F, HA-I, HA-)
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2.17 HA-M

Action
Prevent and/or reduce, to the greatest extent possible, future hydrologic impacts of transportation projects
within the Charlotte Harbor NEP and mitigate for past problems whenever possible.

Background

Historically, many transportation projects within the Charlotte Harbor NEP study area have either blocked
and/or diverted the patterns of surface water flows. By comparison, the current design criteria used during
planning and construction of local, state, and federal transportation projects generally account for and prevent
these previous problems. The Charlotte Harbor NEP’s joint TAC/CAC working group felt that as
transportation needs increase in response to the rapid rate of growth in Southwest Florida, every effort should
be made to mitigate for past hydrologic alterations as existing facilities are expanded and/or upgraded.

e Quantifiable Objective - HA-3
® Areas for Implementation - Entire Charlotte Harbor NEP study area

Strategy
1) Make mitigation of any potential hydrologic alterations a key criterion for evaluation during any new
roadway construction projects.
2) Support to the greatest practical extent, mitigation of hydrologic alterations and impacts to water
quality, as part of future roadway improvement projects.

Potential Responsible Agencies & Organizations
Florida Department of Transportation

County and Munictpal Governments

Water Management Districts

Florida Department of Environmental Regulation
U.S. Army Corps of Engineers

U.S. Environmental Protection Agency
Metropolitan Planning Organizations

Expected benefits
A re-evaluation of the methods used in assessing past and future hydrologic alterations which have or could
result from roadways and other transportation projects within the Charlotte Harbor NEP.

Monitoring Response
Assess impacts due to transportation projects.

Related Actions
HA-O
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2.19 HA-O

Action
Support implementation of 3-D model studies to determine potential hydrologic benefits of proposed
alternative alterations of the Sanibel Causeway during any reconstruction program.

Background

It has been proposed that the bridges to Sanibel be replaced. As part of this replacement, there have been
suggestions that the causeways which were constructed as part of the roadway when the current bridges were
built either be removed or modified. The primary reason for removing the causeways would be to restore the
patterns of circulation in San Carlos Bay and nearby waters to the conditions which existed before the
causeways were constructed. The Charlotte Harbor NEP Technical Advisory Committee/Citizens Advisory
Committee strongly support the use of a three dimensional (3-D) model to assess both the alterations caused
by the existing causeways and any proposed modifications.

o Quantifiable Objective - HA-4
@ Areas for Implementation - Southern Pine Island Sound, San Carlos Bay, Estero Bay

Strategy

Implement a 3-D model to determine the impacts of the Sanibel causeway on the circulation and ecology of
San Carlos Bay and nearby waters. In the bridge re-design, the circulation effects and the model’s analysis
will be considered.

Potential Responsible Agencies & Organizations
City of Sanibel

South Florida Water Management District

Lee County

U.S. Ammy Corps of Engineers

U.S. Coast Guard

U.S. Environmental Protection Agency

Florida Department of Environmental Regulation
U.S. Marine Fisheries Service

Expected benefits
Improvement of previous hydrologic alterations which resuited from construction of the causeway.
Accurate assessment of the potential for new significant unexpected impacts caused by any proposed changes.

Monitoring Response
Monitor changes in flows during construction in order to verify model results.

Related Actions
HA-M
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2.21 HA-Q

Action
Restore hydrologic surface features of the Peace Creek flood plain.

Background

e Quantifiable Objective - HA-1, HA-2, HA-3
e Areas for Implementation - upper Peace River basin, between Bartow and Lake Wales

As it exists, Peace Creek is little more than a channelized system, with major hydrologic alterations
of most of its historic flood plain. As one of the most altered areas within the upper Peace River
basin, the Technical and Citizens Advisory Committees of the Charlotte Harbor NEP felt that it
deserved special attention for restoration.

Strategy
1) Acquire flood plain property bordering Peace Creek either through fee simple, or less-than-
fee acquisition process.
2) Restore sheet flow and some semblance of a natural marsh system in the flood plain by de-
channelizing Peace Creek.

Potential Responsible Agencies & Organizations
Southwest Florida Water Management District
Florida Department of Environmental Protection

Expected benefits

Restoration of a more natural seasonal variation in freshwater flow to the upper Peace River. Flood
attenuation and storage. Water quality improvement due to removal of cattle and subsequent nutrient
filtration by recreated marsh system.

Monitoring Response
Seasonal flows and water quality

Related Actions
HA-A, HA-C, HA-F, HA-H
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3.1 Water Quality Objectives

The following four Quantifiable Objectives were established to address specific problems associated
with Water Quality Degradation.

WQ 1: Identify those waterbodies that do not meet their designated water quality standards, and

develop a plan by the year 2000 to meet those standards.

WQ 2: Develop Total Maximum Daily Loads (TMDLs) for the basins in the Charlotte Harbor NEP
study area by the year 2005.

WQ 3: Identify specific actions and develop timetables for achieving TMDLs by the year 2010.

WQ 4: Achieve water quality that will meet shellfish harvesting standards throughout the Class II
waters of the Charlotte Harbor NEP study area by the year 2015,

WQ 5: Restore and maintain Lake Hancock to Class [11 water quality standards (or better) and
improve the Trophic State Index (TSI) value for the water cxiting the lake from poor to good by the
year 2010.

WQ 6: Meet or exceed designated water quality standards throughout basins of the Charlotte Harbor
NEP study area by the year 2015 with possible exceptions for natural and/or site-specific conditions.

WQ 7: Identify waterbodies in the Charlotte Harbor NEP study area that should be designated as
Outstanding Florida Waters and support the establishment of that designation by the year 2000.

The sections that follow discuss each of these Quantifiable Objectives in detail and provide some
background information on each objective.
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e Class II - Shellfish Propagation or Harvesting - This classification generally coastal waters
where commercial shellfish harvesting occurs, or could occur if adequate water quality
standards are met.

e C(lass [T - Recreation, Propagation and Maintenance of a Healthy, Well-Balanced Population
of Fish and Wildlife - All surface waters within the state are by default Class III unless
described in rule 62-302.400 of the Florida Administrative Code.

e C(lass [V - Agricultural Water Supplies - Generally located in agriculture areas around Lake
Okeechobee.

e (Class V - Navigation, Utility and Industrial Use - Currently, there are no class I'V water bodies
in the State of Florida (the Fenholloway River was reclassified as Class IIl in 1998).

Specific water quality criteria have been established for each of these classifications to protect the
most beneficial current and future uses of the waters of the state. While some of these are intended
to protect aquatic life, others are designed to protect human health, and are contained within rules
62-302.500 and 62-302.530 of the Florida Administrative Code. Water quality standards also include
general provisions for pollutants which are not specifically listed. Another component of water
quality standards 1s the antidegradation policy (found in 62-302.400) which allows for protection of
water quality above the minimum required for a classification.

A complement to classes is the designation of Qutstanding Florida Waters. An Qutstanding Florida
Water is a water worthy of special protection due to its natural attributes (403.061 Florida Statuts).
The intent of an Outstanding Florida Water designation is to maintain ambient water quality, even
if these designations are more protective than those required by the water body’s specific
classification. Most OFWs are within the state or federal park system such as aquatic preserves,
national seashores, or wildlife refuges. Other waters may also be designated as OFWs through
"Special Waters" rulemaking. The designation process and a listing of all Outstanding Florida
Waters are contained in rule 62-302.700 of the Florida Administrative Code.

Charlotte Harbor Study Area

The estuary of Charlotte Harbor Proper is one of the largest bays in Florida, covering 163 square
mtles of Charlotte Harbor proper as well as Pine Island Sound, San Carlos Bay, and Matlacha pass.
The northern part of the harbor receives freshwater from the Peace and Myakka rivers and the Estero
and Caloosahatchee rivers flow into the southern portion of the Charlotte Harbor NEP area. Urban
development in the basin is heavily concentrated in the north at Port Charlotte and near the mouth of
the Peace River at Punta Gorda. There is also localized urbanization at the mouth of the
(Caloosahatchee.
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development based on the WMD schedule for PLRG development (if available).

The schedule for non-SWIM waters will be based on a new watershed management approach that
rotates through the state on a five year cycle. In a given basin, the plan is to develop TMDLs for high
priority water bodies during the first rotation through the cycle and develop TMDLs for low priority
water bodies during the second cycle. This new approach will be implemented over the next two
years, during which TMDLs will be developed by FDEP for selected waters as part of pilot projects
for basin management.

D. Relationship of this Quantifiable Objective to Objectives of Other
Management Programs

This objective is consistent with the overall goals of the water management districts” SWIM programs
and other state, local, and federal management initiatives that seek to promote scagrass growth.
Seagrass has been identified as a critical component of estuarine ecosystems by the Tampa Bay,
Sarasota Bay, and Indian River Lagoon NEPs.
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As such, the primary goal of a TMDL is to meet a state's water quality standards. A TMDL is a
written, quantitative assessment of water quality problems and contributing pollutant sources. It
specifies the amount of a pollutant or other stressor that needs to be reduced to meet existing water
quality standards, allocates pollution control responsibilities among polution sources in the
watershed, and provides a basis for taking the specific actions needed to restore a water body. Section
303(d) requires states to develop lists of waters needing TMDLs and to develop TMDLs for those
waters on the list. The law also requires states to establish a priority ranking for their lists of waters
needing TMDLs, taking into account the severity of the pollution and the existing and future uses of
each waterbody. EPA must approve or disapprove state lists of waters and TMDLs. If states do not
submit lists or TMDLs, or if state submissions are inadequate, EPA will establish lists and TMDLs
in lieu of the state.

The TMDL program is also linked to other programs and activities within the Clean Water Act. A
TMDL can identify the need for point source dischargers to implement pollution controls that are
based on the quality of the receiving water. These controls can then be implemented through the
point source discharger's NPDES permit. A TMDL can also identify the need to control nonpoint
sources of pollution like agricultural runoff. States receive funds under Clean Water Act section
319¢(h) to implement comprchensive state programs to reduce nonpoint source pollution. Other
sections of the Clean Water Act, other Federal statutes and programs, state and local laws, and
partnerships with citizens groups may also be used to implement portions of the TMDL program.

EPA has developed strategies, priorities and the steps for the Agency to take in helping states meet
required TMDL program requirements. The EPA's Strategy for the implementation of the TMDL
program is based on elements driven by a water quality-based approach. These elements include:

e helping states successfully assess, evaluate and identify waters needing TMDLs;

e working with and supporting states in establishing priority ranking and targeting process to
develop schedules for the completion of TMDLSs within a reasonable time periods;

e supporting state’s development of appropriate TMDLs by: 1) defining the necessary elements
for approvable TMDL’s, and 2) providing for scientific research, technical tools and
technology transfer and training;

e developing specific guidance for implementing TMDLs, and establishing criteria for
measuring success;

e building broad partnerships with states, other federal agencies and key stakeholder groups for
supporting the effective implementation of programs;

e creating general greater public access to the TMDL programs and water quality information;

e and, promoting innovative, low cost and equitable approaches to improving water quality;

As such, EPA envisions TMDL programs that identify remaining sources of pollution and allocates
pollutant loadings in those places where water quality goals are still not being achieved. EPA further
envisions working with states and other partners to meet the specific requirements within TMDL
programs. These program elements include:
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decided to identify all impaired waters on the 303(d) list regardless of whether activities other than
TMDLs will be used. The waters where non-TMDL activities will be used to restore water quality
have been assigned a low priority.

There is widespread recognition that more emphasis needs to be placed on developing TMDLs that
address wet weather stormwater discharges and nonpoint source pollution problems, and on finding
ways to involve local citizens, governments, and organizations. EPA's 1991 guidance encouraged
states to develop TMDLs for these more difficult water quality problems, and outlined many of the
existing Federal, state and local authorities that are needed to implement TMDLs. The guidance also
recognized that TMDLs addressing multiple point and nonpoint source pollutant loads often require
greater resource commitments and more complex water quality analysis, including models capable
of simulating rainfall events, or water quality conditions that are not constant over time. The
availability of tools to develop TMDLs varies. Water quality models for point source TMDLs predict
the fate and transport of chemicals instream, and can be applied with greater confidence than models
for TMDLs that address nonpoint sources. Model development is still needed to better predict the
delivery of pollutants from nonpoint sources and to link these predicted pollutant loadings to the
condition of a water body.

EPA is continuing to develop a multipurpose environmental analysis system called BASINS (Better
Assessment Science Integrating Point and Nonpoint Sources). BASINS contains an assessment and
planning component that allows users to organize and display geographic information for selected
watersheds. It also contains a modeling component to examine impacts of pollutant loadings from
point and nonpoint sources and to characterize the overall condition of specific watersheds.

State of Florida

State of Florida 1998 303(d) List provides background information required by Section 303(d) of the
Clean Water Act. Since the 303(d) List includes a prioritization and notes waters scheduled for
TMDL development within the next two years, a separate TMDL Priority List is not necessary.

The State’s 303(d) List and accompanying maps identify those water quality-limited segments
requiring Total Maximum Daily Loads (TMDLs) within the State’s boundaries. Waters are identified
for which technology based effluent limitations, and/or other poliution control requirements have not
been stringent enough to meet the applicable water quality standards for these waterbodies.

The 303(d) List and subsequent priority schedule for TMDL development are based primarily on the
state’s 1996 305(b) Water Quality Assessment ("305(b) report"), which uses a watershed approach
to evaluate state surface waters. All existing and readily available water quality related data and
information were assembled and evaluated in the development of the 305(b) report, including but not
limited to data in EPA’s Storage and Retrieval (STORET) database, the 1994 319 Nonpoint
Assessment, the Statewide Biological Database (biological assessments), and fish consumption
advisory information. To obtain more recent data, staff in the Department of Environmental
Protection’s (Department) Division of Water Facilities met with staff from the state’s five Water
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Table 3.1 Potential TMDL Water Bodies Listed in Florida DEP 303(d) List

Name Water Segment | MAP Parameters of Concern Comments Priority
ID
Caloosahatchee Tidal 2 Coliforms, Nutrients Low
River Caloosahatchee
Caloosahatchee Manuel Branch 3 Dissolved Oxygen, Low
River Nutrients
Caloosahatchee Billy Creek 4 Dissolved Oxygen , Problems due to urban High
River Nutrients landuse (some industrial )
has caused aquatic weed
proliferation.
Caloosahatchee Tidal 10 Nutrients Low
River Caloosahatchee
Caloosahatchee Yellow Fever 11 Dissolved Oxygen Low
River Creek
Caloosahatchee Tidal 15 Dissolved Oxygen, Low
River Caloosahatchee Nutrients , Biochemical
Oxygen Demand
Caloosahatchee Nine Mile Canal 19 Nutrients , Dissolved Low dissolved oxygen due High
River Oxygen , Biochemical to deep canals that intercept

Oxygen Demand , Coliforms

groundwater.
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Table 3.1 Potential TMDL Water Bodies Listed in Florida DEP 303(d) List

Everglades-West Coast Estero River 36 Nutrients Low
Everglades-West Coast Estero Bay 37 Nutrients Upcoming Army Corps of Low
Engineers project may
provide additional data. Site
of Gulf Coast University.
Everglades-West Coast Hendry 38 Dissolved Oxygen , Low
Creek Nutrients
Everglades-West | Coast Spring Creek 41 Dissolved Oxygen, Low
Nutrients
Myakka River Myakka River 8 Nutrients, Mercury (Based | Low intensity land use. High
on Fish Consumption Rangeland/pasture areas
Advisory) addressed by conservation
plans. Septic systems
present.

Myakka River Unnamed Creek 11 Nutrients Area made up of native High
range citrus and small urban
development. Septic
systems present.

Myakka River Deer Prairie Slough 24 Dissolved Oxygen, Low

Nutrients , Biochemical
Oxygen Demand
Myakka River Big Slough Canal 39 Dissolved Oxygen, Low

Coliforms, Nutrients
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Table 3.1 Potential TMDL Water Bodies Listed in Florida DEP 303(d) List
Peace River Peace River, 9 Dissolved Oxygen, Low
Mid Estuary Nutrients, Mercury (Based
on Fish Consumption
Advisory)
Peace River Little Alligator 13 Nutrients Low
Creek
Peace River Prairie Creek 20 Dissolved Oxygen, Low
Nutrients, Turbidity
Peace River Hawthorne Creek 23 Coliforms, Nutrients Low
Peace River Myrtle Slough #2 24 Dissolved Oxygen, Low
Nutrients, Biochemical
Oxygen Demand, Coliforms
Peace River Peace River at 30 Dissolved Oxygen, High
Joshua Creek Nutrients, Total Suspended
Solids, Mercury (Based on
Fish Consumption Advisory)
Peace River Horse Creek, Peace 31 Dissolved Oxygen, Low
River Coliforms, Nutrients,
Biochemical Oxygen
Demand
Peace River Brandy Branch 34 Nutrients High
Peace River Bear Branch 35 Dissolved Oxygen, Low
Nutrients
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Table 3.1 Potential TMDL Water Bodies Listed in Florida DEP 303(d) List

Peace River Thompson Branch 50 Coliforms, Nutrients Low
Peace River Little Charlie Creck 54 Coliforms , Nutrients Low
Peace River Payne Creek 55 Dissolved Oxygen, Low
Nutrients
Peace River Payne Creek 56 Coliforms, Nutrients Low
Peace River Peace River about 57 Dissolved Oxygen, High
Payne Creek Coliforms, Nutrients

Mercury (Based on Fish
Consumption Advisory)

Peace River Whidden Creek 61 Nutrients, Turbidity Total | FDEP is working on Water High
Suspended Solids, Quality study.
Dissolved Oxygen
Peace River Peace River about 66 Dissolved Oxygen, High
Bowlegs Creek Coliforms, Nutrients,

Turbidity , Total Suspended
Solids, Biochemical Oxygen
Demand, Mercury (Based
on Fish Consumption

Advisory)
Peace River Peace Creek 68 Dissolved Oxygen, An artificial canal through a High
Tributary Canal Coliforms, Nutrients swamp. May receive Lake
Turbidity Wales WWTP effluent
which is going offline.
Peace River West Wales 71 Dissolved Oxygen, Canal through swamp. High
Drainage Canal Nutrients, Turbidity
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Table 3.1 Potential TMDL Water Bodies Listed in Florida DEP 303(d) List

Peace River Lake Shipp 91 Dissolved Oxygen, SWIM Waterbody. Part of High
Nutrients Winter Haven Chain of
Lakes. SWFWMD

performing modeling.

Peace River Banana Lake Canal 92 Dissolved Oxygen, SWIM Waterbody. See 1998
Coliforms, Nutrients comments for Banana Lake.
Turbidity , Total Suspended
Solids
Peace River Lake May 93 Nutrients SWIM Waterbody. Part of High
Winter Haven Chain of

Lakes. SWFWMD
performing modeling.

Peace River Crystal Lake 95 Dissolved Oxygen, Low
Un-ionized Ammonia,
Nutrients

Peace River Lake Lena Run 96 Dissolved Oxygen, High

Coliforms, Nutrients
Turbidity , Total Suspended

Solids
Peace River Peace Creek 97 Dissolved Oxygen, High
Drainage Canal Coliforms, Nutnents,

Turbidity, Total Suspended
Solids, Biochemical Oxygen
Demand, Mercury (Based
on Fish Consumption
Advisory)
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Table 3.1 Potential TMDL Water Bodies Listed in Florida DEP 303(d) List

Peace River Lake Echo 111 Nutrients SWFWMD Suggested. High
SWIM Waterbody.
Peace River Lake Haines 113 Dissolved Oxygen, SWIM Waterbody. Part of High
Coliforms, Nutrients Winter Haven Chain of

Lakes. SWFWMD
performing modeling.

Peace River Lake Arianna 116 Nutrients Low
Peace River Lake Tenoroc 117 Dissolved Oxygen Low
Peace River Lake Alfred 118 Dissolved Oxygen, Low
Nutrients
Sarasota Bay Coral Creek East 4 Dissolved Oxygen, Low
Branch Nutrients, Lead, Cadmium

Copper, Zinc

Sarasota Bay Lemon Bay 14 Dissolved Oxygen, Low
Nutrients

Note 1: The I.D. numbers in this table refer to the segments shown on the series of watershed maps available at the Department of
Environmental Protection’s WEB Site (http:/www2.dep.state.fl.us/water/ ).

Note 2: A number of the segments in this table are outside of the defined Charlotte Harbor National Estuary Program defined study area.
However, they are included for informational purposes since they are contained within the greater watersheds as defined by the
Department of Environmental Protection.
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alternate hermaphrodites after an initial male state, even alternating sex within a spawning season.
Maturity is reached in as little as four weeks after setting. Spawning is initiated and maintained when
water temperatures reach about 20 °C and salinities remain higher than 10 ppt.

Most of Florida’s production (96%) of eastern oysters occurs along the Gulf coast, primarily in the
Apalachicola Bay and Big Bend regions. In 1995, the total landings of eastern oyster in this area
were approximately 1.5 million compared to an average of about 5.5 million pounds during
1981-1985. This sharp decline in landings has been attributed to the destruction of productive beds
by hurricanes and extended periods of drought. Much of the production of oysters in Florida is
currently derived from the construction of cultch reefs. The Gulf States Marine Fisheries Commission
has developed a regional management plan for the eastern oyster fishery. The specific management
recommendations of the Commission include: increasing cultch planting; the restoration of freshwater
flows; the encouragement of aquaculture and replanting; increasing restrictions on size, gear, season,
and area restrictions; limited access to the fishery; and increasing quota and bag limits.

The distribution of American oysters in the Charlotte Harbor NEP complex is generally widespread.
Both live and dead oyster bars occur throughout the shallow bays and along inter- and sub-tidal
regions near the mouths of many of the rivers and creeks within the Charlotte Harbor NEP. While
there are no leased commercial beds within the Charlotte Harbor NEP, there is a limited amount of
recreational use. However, even areas designated as approved shellfish waters are often closed during
periods of high rainfalls due to excessive bacterial counts, or during red-tide blooms. The primary
importance of oysters within the Charlotte Harbor NEP estuarine areas is primarily ecological. Oyster
bars, whether alive or mostly dead, provide structural habitat which is important for many species.
In some isolated areas with large living oyster bars, oyster filter-feeding can be an important factor
in maintaining water clarity. Oyster larvae are important prey eaten by many species including crabs,
fish and other mollusks.

Hard bottom communities are found throughout the Charlotte Harbor NEP study area. Although they
include a variety of sessile invertebrates (e.g., gorgonian colonies, encrusting sponges) they are
commonly represented by intertidal oyster reefs associated with mangrove forests and shoal areas.
The hard substrate formed by oyster colonies creates critical harbor habitats for higher trophic level
vertebrates including sport fish (gray snapper, snook, sea trout, red drum, and sheepshead). They are
also exploited by avian predators (American oystercatcher, fish crow, white ibis) at low tide.

Hard Clams

Historically southern quahogs (Mercenaria spp.) existed in great numbers along the lower Florida
West Coast from Cape Romano southward through the Ten Thousand Islands. A sizeable fishery
existed until the late 1940s when there was a dramatic decline. Within many of the more saline
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areas.

Environmental requirements for adult bay scallops (Argopecten irradians concentricus) in Tampa
Bay were assessed based on correlations of scallop growth, mortality, and reproduction, with relevant
measurements of water quality. Under laboratory conditions, bay scallops survived low dissolved
oxygen (2 mg/L) for six hours at 25°C but were less tolerant as water temperature increased (30°C).
The ranges among particular parameters for which growth and reproduction of adult bay scallops
occurs are presented in Table 3.2. Larval and juvenile scallops may have narrower ranges.

Table 3.2 Water quality parameters and ranges
under which growth and reproduction of adult bay scallops occurs.

Water quality parameter Target

Bottom temperature 25-30 °C ideal, not to exceed 30 °C for prolonged periods

Bottom salinity Greater than 20 ppt (24-30 ppt optimal)

Bottom dissolved oxygen Cannot be lower than 2 mg/L for more than two hours

Turbidity 5-10 NTUs

Total suspended solids Less than 40 mg/L

Chlorophyll a 5-10 pg/L (=mg/m®)

Phytoplankton Less than 5 X 10°cells/L. Blooms can be harmful, while
high levels of some species such as Gymnodinium brevi
can be fatal.

Seagrass Thalassia and Syringodium mix ideal with more than 75
shoots/m’ Thalassia. Beds continuous

TSS/VSS Ratio Greater than 1.282

D. Relationship of this Quantifiable Objective to Objectives of Other
Management Programs

This objective is consistent with the overall goals of the water management districts’ SWIM programs
and other state, local, and federal management initiatives that seek to promote water quality and
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3.5 Water Quality: WQ-5§

A. Statement of Quantifiable Objective

wWQ 5: Restore and maintain Lake Hancock to Class Il water quality standards (or better) and
improve the Trophic State Index (TSI) value for the water exiting the lake from poor to
good by the year 2010.

B. Charlotte Harbor NEP Goals and Priority Problem Addressed by the
Quantifiable Objective

Goal # 1: Improve the environmental integrity of the Charlotte Harbor study area.

Goal # 2: Preserve, restore, and enhance seagrass beds, coastal wetlands, barrier beaches, and
functionally related uplands.

Goal # 3: Reduce point and non-point sources of pollution to attain desired uses of the estuary.

Priority Problem # 2. Water Quality Degradation -- including but not limited to poilution from
agricultural and urban runoff, point source discharges, septic tank system
loadings, atmospheric deposition, and groundwater.

C. Background Information

Lake Hancock is located in the northern portion of the Peace River basin, just north of Bartow. The
lake 1s about 4,500 acres in size, five feet deep, and drains approximately 83,840 acres of land area.
Along with Lake Parker and Banana Lake, Lake Hancock and its tributary (Lake Lena Run) have
some of the poorest water quality in the state, with elevated nutrients, periodically low levels of
dissolved oxygen, low acidity, high bacterial counts, and severely depressed biological communities.

Three potluted streams or canals feed Lake Hancock, which has extremely poor water quality. In
1983 one of these, Lake Lena Run, had one of Flonida’s worst water quality measures (Hand ef al.,
1996). In 1981 when the number of species of macroinvertebrates was sampled, a commonly used
indicator of water quality conditions where a large number of macroinvertebrate species indicates
good water quality, only three species of macroinvertebrates were found in Lake Lena Run. The
Banana-Hancock Canal and upper Saddle Creek also contribute to the degraded water quality of
Hancock.
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Table 3.3 TSI values for Lake Hancock and some other Florida lakes with similar
nutrient trends,
Lake County Size (acres) | Depth (feet) TSI
Lake Thonotosassa Hillsborough 824 10.3 69
Manatee Reservoir Manatee 1200 12 53
Lake Placid Highlands 3381 22.4 42
Lake Hancock Polk 4541 8.2 92

Although Banana Lake has undergone restoration and appears to be recovering, a restoration plan for
Lake Hancock has not yet been identified. A lake restoration plan in which the lake waters would
be mined was examined by a Legislatively-appointed committee, but was not considered
economically feasible. However, the Winter Haven Chain-of-Lakes between Lakes Hamilton and
Hancock have been adopted as a SWIM (Surface Water Improvement and Management) Program
priority.

D. Relationship of this Quantifiable Objective to Objectives of other
Management Programs

This objective is consistent with the overall goals of the Southwest Florida Water Management
District’s (SWFWMD) SWIM program and other state, local, and federal management initiatives that
seek to control excess nutrient loadings. Local monitoring and resource management activities will
be enhanced by setting a quantifiable objective for-reducing nutrient loading and restoring and
maintaining Class HI water quality standards to Lake Hancock.
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Requirements for a "Special Water" OFW Designation Authority: Section 403.061 (27), Florida
Statutes, grants DEP power to: Establish rules which provide for a special category of water bodies
within the state, to be referred as "Outstanding Florida Waters," which shall be worthy of special
protection because of their natural attributes. In general, DEP cannot issue permits for direct pollutant
discharges to OFWs which would lower ambient (existing) water quality or indirect discharges which
would significantly degrade the Outstanding Florida Water. Permits for new dredging and filling must
be clearly in the public interest. Factors determining the public interest:

® Whether the activity will adversely affect the public health, safety, or welfare or property

of others;

) Whether the activity will adversely affect the conservation of fish and wildlife, including
endangered or threatened species, or their habitats;

] Whether the activity will adversely affect navigation or the flow of water or cause harmtul
erosion or shoaling;

® Whether the activity will adversely affect the fishing or recreational values or marine
productivity in the vicinity of the activity;

° Whether the activity will be of a temporary or permanent nature;

] Whether the activity will adversely affect or will enhance significant historical and

archaeological resources under the provisions of Sec. 267.061 F.S.; and

° The current condition and relative value of functions being performed by areas affected
by the proposed activity (373.414(1)(a), F.S.).

Some exceptions to OFW:

e Permitted activities existing on the date of designation, which are "grandfathered."

Activities not regulated by DEP for water quality protection purposes, such as fishing, river
setback ordinances, and boat speeds.

e Restoration of seawalls at previous locations.
e Non-commercial boat docks, on pilings, of less than 500 square feet.

e Temporary lowering of water quality during construction activities (with special
restrictions).

e Activities to allow or enhance public usage, or to maintain pre-existing activities (with
certain safeguards).
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3)

4)

5)

6)

7)

8)

%)

Only activities that require a DEP permit and have the potential to lower water quality would
be affected by an OFW designation, such as dredge and fill and pollutant discharge activities.

Activities not regulated by DEP for water quality protection purposes, such as fishing,
boating, diving, and river setback ordinances, are not affected by an OF W designation,

Only DEP permitted activities are affected by OFW designation, with the exception of
stormwater permits required by water management districts that have been delegated
stormwater management authority from DEP. However, some indirectly associated
activities, such as dredging and filling for new marinas, are subject to OF W standards. Some
activities, such as those for maintenance of existing facilities, activities to allow or enhance
public usage, and construction activities which temporarily lower water quality, are
exempted from regular OFW criteria if special safeguards are used. The other regulatory
activities of all state and federal agencies are not affected by OFW designation.

No additional permit applications are necessary for an activity in an OFW, since an OFW
designation affects only the criteria used in permitting decisions. There is no new or
separate permit process.

Existing legal pollutant permitted discharges are "grandfathered" and may continue without
any new OFW requirements. In addition, those pollutant activities are exempt from DEP
permitting are not affected.

Exemptions are still be possible within OFW designated waters. An OFW designation
affects only activities which require a DEP permit. Activities eligible for an exemption
from DEP permitting do not have any new requirements placed on them.

New direct and indirect pollutant discharges to OF Ws must meet specific requirements.
a) New direct pollutant discharges must not lower existing ambient water quality.

b} New indirect pollutant discharges (discharges to waters which influence OFWs, although
not placed directly into an OFW) must not significantly degrade nearby QOutstanding
Florida Waters.

c) Activities receiving DEP permits must also be "clearly in the public interest."
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Table 3.4 Matrix of Relationships Between Degradation of Water Quality
Quantifiable Objectives and Action Plans
Quantifiable Objective Action Plan
A B C D E F G H I J K L MN O P Q

wWQl X[ X[x|x|x|xX|x|X
wQ2 X | X|X X
wWQ3 X[x|x|x|x X X | X
wWQ4 X | X X X X
WQ5 X X X X | XX
wWQ6 X X [x|[x X X
wQ7 X

The Priority Actions (WQ-A through WQ-Q) that are detailed in the following pages describe the types of actions that would help achieve
these Quantifiable Objectives.
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3.8 WQ-B

Action

Promote general public awareness and education on water quality issues and demonstration projects.
Background

General public has limited knowledge of the goals and work of the NEP. Need to develop greater awareness
of benefits which can accrue from individual actions.

® Quantifiable Objective - WQ-1, W(Q-4, WQ-5, W(Q-6, WQ-7

®  Areas for Implementation - Entire Charlotte Harbor NEP study area
Strategy

1) Stencils at stormwater drains.

2) Signs at road/canal crossings.

3) Develop school curriculum and guest speaker programs.

4} Recycling programs.

5) New resident education package.

6) Support and enhance local and regional Florida Yards and Neighborhood programs.

7) Information material for local developers, engineering firms and contractors.

8) Expand and provide coordination of volunteer water quality sampling programs.

9) Work with media in getting water quality information to the public.

10) Increase public awareness of potential sources of pollution, and potential agencies responsible for
enforcement.

11) Implement “River Keeper” program in conjunction with volunteer and educational programs.

Potential Responsible Agencies & Organizations

County and Municipal Governments (in conjunction with NPDES permit requirements)
Institute of Food and Agricultural Sciences (IFAS)

Water Management Districts

Chambers of Commerce

Departments of Education

Not for profit organizations

Expected benefits

Provision of mechanisms for greater public awareness.
Monitoring Response

None.

Related Actions

None.
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3.10 WQ-D

Action

Implement monitoring programs to fill data gaps for Total Maximum Daily Loads (TMDLs).

Background

It is expected that in many areas identified for the determination of TMDLs there may be insufficient water
quality data to accurately calibrate models.

¢ Quantifiable Objective - WQ-1, WQ-2, WQ-3

@ Areas for Implementation - Entire Charlotte Harbor study area

Strategy

1) Collect data appropriate to the establishment of TMDLs for all water bodies and river segments
within the Charlotte Harbor NEP.

2) Analyze data and establish appropriate TMDLs.

Potential Responsible Agencies & Organizations
Florida Department of Environmental Protection
Water Management Districts

Stormwater Utilities

Permitted Dischargers

Expected benefits

Provision of accurate estimated loads and assess associated negative impacts.

Monitoring Response

Monitoring programs should be tailored to each identified priority water body.

Related Actions
WQ-C, WQ-E
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3.12 WQ-F

Action

Assess the cumulative impact of the density of septic tank systems and where appropriate take effective
corrective action.

Background

The Charlotte Harbor NEP working groups strongly felt that there were legitimate concerns with regard to
the potential pollutant impacts to both ground and receiving surface waters from high and moderate density
development relying on septic systems.

e Quantifiable Objective - WQ-1, WQ-2, WQ-3, WQ-4

@ Areas for Implementation - Entire Charlotte Harbor study area

Strategy

1) Conduct appropriate groundwater and surface water studies necessary to determine the cumulative
impacts of high densities of septic tanks.

2) Make appropriate changes in state laws and local septic tank ordinances to mitigate impacts to the
greatest practical extent.

3) Require, every other year, inspection of all septic systems where impacts to groundwaters / surface
waters have been shown. Counties should be encouraged to include such language within their
updated COMP plans.

4) Enhance enforcement to ensure appropriate repairs are made when necessary.

5) Establish a home owner education program.

Potential Responsible Agencies & Organizations
Florida Department of Environmental Protection
Florida Department of Health

County and Municipal Governments

U.S. Environmental Protection Agency

Expected benefits

Reduction of pollutant loads to meet established goals.

Monitoring Response

Monitoring programs should be established to assess the potential of septic tank pollution to groundwaters
and surface waters.

Related Actions
WQ-C, WQ-D, WQ-E, WQ-G
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3.14 WQ-H

Action

Install and maintain filtration marshes at appropriate locations around Lake Hancock.

Background

As a result of the thick layers of unconsolidated “muck” on the bottom of Lake Hancock, nutrient levels within
the surface waters of the lake are often extremely high and water quality (based on a Trophic State Index) is
usually “Poor.” The waters leaving Lake Hancock can result in degraded water quality and algal bloom in
the upper Peace River. It has been suggested that construction of a “filtration marsh system” to reduce
pollutant loads leaving Lake Hancock would help improve water quality in these areas of the Peace River.

e Qnantifiable Objective - WQ-1, WQ-5

® Areas for Implementation - Lake Hancock norther Peace River basin

Strategy

1) Determine the design criteria for the construction of one or more effective filtration marshes to
remove nutrient loads entering the Peace River from Lake Hancock.

2} Construct marsh{es).

3) Maintain marsh system(s) at such conditions to optimize removal of key limiting nutrients to the
Peace River / Charlotte Harbor system.

Potential Responsible Agencies & Organizations
Florida Department of Environmental Protection
Southwest Florida Water Management District
U.S. Fish and Wildlife Service

Florida Game and Freshwater Fish Commission

Polk County

Expected benefits

Reduction of nutrient loads and algal bloom in the Peace River and Charlotte Harbor.

Monitoring Response

Determine nutrient concentrations in Lake Hancock and the upper Peace River, as well as determine the
frequency and extent of algae blooms in the Peace River.

Related Actions
Ww(Q-B, WQ-E
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WQ-I (continued)

Monitoring Response

County stormwater programs.

Related Actions
WwWQ-B, WQ-E
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3.17 WQ-K

Action

Remove or inactivate the muck component from the sediments of Lake Hancock.

Background

There are thick layers of unconsolidated “muck” on the bottom of Lake Hancock, which in turn
provide a constant source for the characteristically high nutrient levels within the surface waters. As
a result, water quality (based on a Trophic State Index) is generally “Poor” and dense concentrations
of algae are common. It has been suggested that either removal or inactivation of these
unconsolidated sediment layers would significantly improve water quality both in Lake Hancock and
the upper Peace River.

@ Quantifiable Objective - W(QQ-5
@ Areas for Implementation - Lake Hancock, upper Peace River
Strategy

1) Determine which (or what combination of) method(s) would provide a cost-effective and
environmentally sound technique for the removal or trapping of the nutrients within the
unconsolidated sediments on the bottom of Lake Hancock.

® draw down

alum treatment

mining and restoration, and/or

sediment dredging/muck removal.

Potential Responsible Agencies & Organizations
Florida Department of Environmental Protection
Southwest Florida Water Management District
Polk County

Florida Game and Freshwater Fish

U.S. Fish and Wildlife Service

Expected benefits

Reduction of nutrient concentration and the occurrence of algal bloom in Lake Hancock and the Peace River.

Monitoring Response

Ambient nutrient concentrations in the Lake Hancock and Peace River.

Related Actions
WQ-H, wWQ-J, WQ-L
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3.19 WQ-M

Action

Implement incentives for composting toilets in appropriate areas.

Background

Within certain portions of the study area where septic systems pose a significant potential threat of poliution
to ground and surface waters and central sewer systems are impractical such systems may present a viable
alternative.

@ Quantifiable Objective - WQ-6

® Areas for Implementation - Entire Charlotte Harbor NEP study area

Strategy
1) Develop public awareness program.

2} Provide incentive programs.

Potential Responsible Agencies & Organizations
County and Municipal Governments
Florida State Department of Health

Water Management Districts

Expected benefits
Reduction of water consumption

Reduction of nutrients loads from wastewater treatment facilities

Monitoring Response

None.

Related Actions

None.
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3.21 WQ-0O

Action
Investigate sources and effects of atmospheric deposition and develop action plans to address findings.
Background

There is only a single site within the entire Charlotte Harbor NEP study area where rates of atmospheric
deposition are being collected. Due to the size and differing natures of the watersheds it is important that
additional information be collected in order to account for potential sources of pollutants.

e Quantifiable Objective - W(Q-3

® Areas for Implementation - site(s) selected as being representative of watersheds within the
Charlotte Harbor NEP

Strategy
1) Determine rates of atmospheric deposition of specific potential poliutants.

2) Assess if and where atmospheric deposition poses potential threats to pollutant loads in surface
waters and/or biological communities.

2) Identify the sources of such pollutants.

3) Determine if identified sources can be reduced with existing technology and/or best management
practices.

4) Develop plans to reduce, where practical, amounts of pollutants from identified sources.
5) Implement the developed integrated strategy to reduce to the greatest practical extent.

6) Promote energy conservation to reduce emissions from power facilities.

Potential Responsible Agencies & Organizations
U.S. Environmental Protection Agency

Florida Department of Environmental Regulation
Water Management Districts

Power Utilities

Forest Service

County and Municipal Governments

Expected benefits

Determination of levels of potential pollution associated with atmospheric deposition, and address identified
sources where feasible and implement plan to reduce sources.

Monitoring Response

Install and collect appropriate information on levels of potential pollutants associated with atmospheric
deposition within the Charlotte Harbor NEP watersheds.

Related Actions
WQ-C, WG-D, WQ-E, WQ-N
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3.23 WQ-Q

Action

Reduce contaminants from marina and dock operations.

Background

The Charlotte Harbor NEP working groups felt that current rules and regulations probably sufficiently address
such issues. However, there were concerns with regard to both enforcement as well as the regulation of boat
hull cleaning operations and practices within NEP waters.

@® Quantifiable Objective - WQ-6

® Areas for Implementation - Coastal areas, rivers, and larger lakes with the Charlotte Harbor NEP
study area.

Strategy

1) Identify potential problem sources of pollutants and toxins associated with marina and dock
operations within waters of the Charlotte Harbor NEP.

2) Design monitoring programs to assess potential impacts.

3) Implement or enhance monitoring programs to determine pollutant levels within previously
identified areas.

4) Require effective corrective actions to reduce sources of identified pollutants.

Potential Responsible Agencies & Organizations
Department of Environmental Protection
Commercial Marine and Boating Industry

U.S. Environmental Protection Agency

Expected benefits

Reduction in sources of pollutants and toxins associated with boating operations.

Monitoring Response

Specific monitoring programs of potential pollutants from identified marina and dock facilities.

Related Actions
WQ-A, WQ-B
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4.1 Fish & Wildlife Habitat Loss Quantifiable Objectives

The following four Quantifiable Objectives were established to address regional problems associated
with Fish and Wildlife Habitat Loss.

FW1: Achieve a 25 % increase in conservation, preservation, and stewardship lands within the
boundaries of the Charlotte Harbor NEP study area by the year 2018. The increase will be based
upon 1998 acreages of existing conservation, preservation, and stewardship lands.

FW2: Meet the stated objectives for the target extent, location, and quality of the following habitats
in the Charlotte Harbor NEP study area;

a) native submerged aquatic vegetation should be maintained and restored at a total extent and
quality no less than caused by natural variation;

b} maintain the existing extent and location within range of natural variability of intertidal un-
vegetated habitats {especially mud flats and salt terns} and improve the habitat quality;

¢) manage natural mangrove habitats to their historic extent (1980) to enhance and improve
their ecological functions and, where feasibie, restore mangrove habitats in urban areas;

d) restore and maintain saltwater marsh habitats where feastble (e.g. public lands or
undeveloped areas) and prevent loss or conversion of existing salt marsh habitats;

e) restore, maintain, and manage freshwater wetland systems in current extents and to a quality
capable of maintaining all natural functions within the range or natural variability;

f) restore, manage, and improve the habitat quality of oyster bars in the Charlotte Harbor NEP
arca based on the existing histonc data; and

g) protect, enhance, restore native upland communities vital to the ecological function of the
Charlotte Harbor NEP study area.

FW3: Reduce propeller damage to seagrass beds, identified from the 1992-1993 baseline data, within
the Charlotte Harbor NEP area by the year 2010. Reduce all severely scarred areas to light scarring
and reduce 70% or more of the moderately scarred areas to light scarring.

FW4: On conservation, preservation, stewardship, and other public lands achieve controllable [evels
of invasive exotic plants as defined by the Florida Exotic Pest Plant Council by the year 2020.
Encourage and support the removal and management of invasive exotic plants on private lands.

The following sections provide background information about each objective. Following the detailed
descriptions are the Priority Actions recommended to achieve these objectives..

Framework for Action 117






Charlotte Harbor National Estuary Program

Habitat Loss

il rarks

Ll Private_lands

ifilili Public Lands
Conservation Easements

/. Recreational Trails
Primary Basin Boundaries
Secondary Basin Boundaries

R, -." 1||ur HIT '
s |li|l
iiﬁiii‘“‘"‘"‘mu(ll\lul‘ i

a
llﬁh
n@m.
v@{mm L
e Y
T TR
AL N o
m"% ' ;'
T !::‘E
e
LY

'
]
i .
'F )
| "3’ B
- hl
F", r g
g
—. 5 (
E A W
[ m ‘
! Na

\munuai..., i

|Il

»,*E

5 0 5 10 Miles

Figure 4.1

1998 Acreages of existing conservation, preservation, and stewardship lands.
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Mixtures of prairies, cypress swamp, pinelands, rangeland and upland hardwood forests in East
Charlotte County include Strategic Habitat Conservation Area for Florida panther, red-cockaded
woodpecker, Florida sandhill crane, short-tailed hawk, Florida grasshopper sparrow, American
swallow-tailed kite, and Audubon’s crested caracara. East of Palmdale: Florida panther, fox squirrel,
Florida scrub-jay, tricolored heron rookery, Florida burrowing owl, gopher tortoise, south Florida
rainbow snake, eastern indigo snake, and Edison’s ascyrum.

Dry prairie, freshwater marsh, and pineland are important habitat areas in east Sarasota County
(surrounding Myakka River State Park and other conservation areas in the region, existing south
along Big Slough Canal and Deer Prairie Slough). Portions of the area constitute Strategic Habitat
Conservation Areas for the Florida sandhill crane. Other rare species recorded in the area include
Florida panther, Florida burrowing owl, mottled duck, Flonda scrub-jay, American swallow-tailed
kite, southeastern American kestrel, Audubon’s crested caracara, wood stork (rookery), tricolored
heron (rookery), little blue heron (rookery), snow egret (rookery), great egret (rookery), least bittern,
limpkin, Bachman’s sparrow, gopher tortoise, eastern indigo snake, gopher frog, and sleeping-beauty
water-lily.

Habitat for the American swallow-tailed kite remains widely distributed throughout much of Florida,
Hendry, Collier, Lee, Glades, and Charlotte counties in Southwest Florida contain several large
patches of habitat and represent a core population center for this species in Florida (Meyer and
Collopy, 1990). The pinelands and prairie land cover in Hendry and Glades counties represent
particularly important habitat areas since nests located in pine areas are generally more productive
than nests located in other habitats. Audubon’s crested caracara primarily occur dry prairies,
freshwater marshes, and improved pasture. This species lacks adequate representation in Florida’s
current system of conservation areas.

Florida black bear

Primary Florida black bear habitat includes pineland, oak scrub, sand pine scrub, mixed hardwood-
pine, upland hardwood forest, cypress swamp, mixed hardwood swamp, bay swamp, and bottomland
hardwoods (Maehr and Wooding, 1992). Secondary habitat includes dry prairie, sandhill, tropical
hardwood hammock, shrub swamp, and shrub and brush classes. These cover types may be used
frequently by black bears, but use of the areas may be a function of adjacent land cover. Importantly,
recent studies have found that black bears frequently use mangrove swamps in southwest Florida.
Black bear habitat in the Charlotte Harbor NEP area has a small number of major roads, several large
tracts of forested lands, and may serve as an extension of Corkscrew Swamp and other areas
surrounding Big Cypress National Preserve.
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purchase lands or match funds from other agencies for purchase. While none of the larger federally-
owned and managed conservation areas besides the J.N. “Ding” Darling National Wildlife Refuge are
located in the Charlotte Harbor NEP study area, the Cecil Webb Wildlife Management Area is one
of the largest state-owned parcels. The Bureau of State Lands owns aquatic preserve areas in the NEP
area.

Framework for Action 123






Charlotte Harbor National Estuary Program Habitat Loss

Priority Problem # 3. Degradation and elimination of headwater streams and other habitats caused
by development, conversion of natural shoreline, cumulative impacts of docks
and boats, invasion of exotic species. and cumulative and future impacts.

C. Background Information

Wetland and Upland Habitats

Wetlands provide a variety of benefits to both the natural communities and human oriented activities
of the Charlotte Harbor NEP area. Wetlands provide a buffer between uplands and open water and
remove pollutants from runoff, retain surface water for flood attenuation, and provide bank and
shoreline stabilization. Surface water/groundwater interactions are also enhanced by wetlands, which
ofien provide conduits for groundwater recharge. Swamps and marshes are also critical habitats for
numerous important species. Breeding, nesting, and feeding activities of many beneficial and listed
species occur in wetlands. The distribution of forested and non-forested freshwater wetlands and
open water habitats in the Charlotte Harbor NEP major basins are discussed below.

Swamps - are broadly defined as forested wetlands. Although more than half of Florida was
originally wetland (swarnp and marsh), it has been estimated that more than half of that coverage
has been lost. Wooded swampland still comprises approximately 10% of Florida’s land cover.
In the Charlotte Harbor NEP area, swamps comprised of cypress and mixed hardwoods are
distributed adjacent to lakes and rivers, in sloughs, and in shallow ponds. The upper Myakka
River and the Peace River both support extensive swamp fringes.

Six-mile Slough, south of the Caloosahatchee River is a major southem cypress stand within the
Charlotte Harbor NEP area, and is at the northern end of the swamp system that includes
Corkscrew Swamp, Big Cypress Swamp, and Fakahatchee Strand and extends south to Florida
Bay.

Marshes - or non-forested wetlands, make up about one-third of all wetlands in Florida and are
well-represented in the Charlotte Harbor NEP area. However, most of the marshes in the
Charlotte Harbor watersheds are small. These small marsh areas, characterized as seasonal
ponds, extend throughout the pine flatwoods of the system. Highland marshes are formed
through an interaction of topography and geologic solution features, and can be unstable.
Marshes provide all of the water quality, water quantity, and habitat benefits of forested
wetlands, as listed above,
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the extent of these habitats for the purpose of developing actions plans for accomplishing this
quantitative objective.

Natural submerged habitats may be operationally defined and categorized as seagrasses, oyster
reef/hard bottom areas, tidal/mud flats, and artificial reefs. These habitats provide food sources, solid
foundations, and protective structure for living resources, and they exist throughout all of the riverine
and estuarine regions of the Charlotte Harbor NEP study area. Although the current distributions of
these habitats have been mapped, the distributions are both relative and in a state of constant slow
change. Most current information is based on aerial photography with limited direct field
observations. Further, sand shoals drift, seagrass meadows expand and are washed out by storms,
oyster bars expand and are overtaken by mangroves.

Seagrasses - Five species of marine and estuarine seagrasses occur in the shoal waters of the
Charlotte Harbor complex. Four of the five species are commonly found in shallow waters (less
than six feet) of the harbor. Two of these species can be found in 12-40 ft of water elsewhere
in Florida where the water is much clearer. Seagrasses are most likely depth limited by light
transparency in the Charlotte Harbor estuarine system as they are in Tampa Bay and the Indian
River Lagoon. Factors affecting transparency include seasonal change in total light each day,
physical characteristics associated with absorption and scattering of light caused by dissolved
organics, suspended material, and water depth. Microscopic plant and animal life, when
abundant enough can affect light levels both in the water column and as epiphytes. Excessive
nutrients may be an important factor for the production of epiphytes on seagrasses and loss of
seagrasses with higher turbidity. One seagrass genus (Halophila) may prefer lower light levels
and is generally found in water deeper than six feet and may sporadically occur in the harbor.
Dixon and Leverone (1993) have summarized literature light requirements for Thalassia and
Halodule.

Another species, Vallisneria americana can be found in freshwater and very low salinities. It
is most common in the Caloosahatchee River. Small patches can be found in the oxbows of the
Peace River below the State Road 761 bridge. Elsewhere in the study area, Vallisneria is
relatively uncommon.

Each seagrass species has a general range of salinity tolerances. Thalassia, Syringodium, and
Halophila are most likely to be limited by light levels within their preferred salinity range in
Charlotte Harbor. Inorganic nitrogen may seasonally affect epiphytic growth on scagrasses
given its role as the likely limiting macro-nutrient in the harbor. Low salinity and high color
levels appear clearly to control distribution of seagrasses toward each river mouth. Halodule and
Ruppia are most common in very shallow water.
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Table 4.1 Charlotte Harbor Habitat Component Acreage (from Harris et al., 1983).
Habitat Mangrove Non-Vegetated Oyster Reef Salt Marsh Seagrass
Component Tidal Flat
Year 1945 1982 1945 1982 1945 1982 1945 1982 1945 1982
USGS Quadrangle
Matlacha 4243 5821 1268 51 0 8 462 0 5780 4940
Pine Island Center 8937 11291 2324 358 515 303 709 197 11462 9684
Fort Myers Beach 6032 5855 775 362 2 3 767 747 3586 2626
Fort Myers SW 1936 1190 378 53 0 0 1384 341 1465 189
Estero 2769 3280 311 168 49 31 549 394 3917 1293
Total 51524 56631 11206 2723 806 488 7251 3547 82959 58495
Acreage Change +5107 -8483 -318 -3704 -24464
Percent Change +10% -76% -39% -51% -29%
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range from 12 to 60 feet in height, but may occur as stunted morphotypes on tidal flats with
elevated salinities such as salt barrens. The four species include red mangroves (Rhizophora
mangle) that inhabit the areas closest to the water’s edge, black mangroves (Avicennia
germinans) that are generally upland of red mangroves, white mangroves (Laguncularia
racemosa) that are usually upland of black mangroves, and buttonwoods (Conocarpus erectus)
which occur upland of white mangroves. Mangrove forests provide critical harbor habitats for
the living resources of the estuary. The branches of these trees provide nesting sites, hunting
perches, and protection for a very diverse group of estuarine birds including white ibis, wood
stork, heron species, egret species, brown pelicans, white pelicans, ospreys, and bald eagles. The
partially submerged prop roots of these trees support an even greater diversity of living resources
including oysters, snook, red drum, mangrove snapper, crabs, and other organisms.

The distribution of mangroves in the Charlotte Harbor NEP study area was compiled from
delineation completed in 1990 by the SWFWMD and in 1988 by the SFWMD (Table 4.2). The
wetlands were delineated from color infrared aerial photographs. A series of maps from these
data is presented and described in the following text. These data are currently being updated by
both of the Water Management Districts using photographs made in 1995.

Table 4.2 Acreages of mangrove swamps in the Charlotte Harbor NEP
area by major basin and subbasin.
Mangrove Swamps
Major Basin Subbasin
(acres)
Myakka River Coastal Lower Myakka 835
Peace River Coastal Lower Peace 2858
Coastal Harbor Proper 14219
Lemon Bay 757
Pine Island Sound/Matlacha Pass 19107
Tidal
Lower Caloosahatchee 2995
Caloosahatchee River
Estero Bay 11352
Coastal Venice 147

Saltmarshes - Saltmarshes are the most common emergent habitats in the riverine portions of
the study area, and exist to some extent throughout the estuary. Saltmarsh communities often
occur in the transitional area between mangroves, freshwater marshes, and salt barrens.
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D. Relationship of this Quantifiable Objective to Objectives of Other Management Programs

This quantifiable objective is consistent with the overall goals of the South Florida Water
Management District’s (SFWMD’s) SWIM program and other state, local, and federal management
initiatives that seek to promote seagrass growth. The Florida Department of Environmental
Protection aquatic preserve and buffer programs, as well as the Southwest Florida Water
Management District (SWFWMD) Charlotte Harbor SWIM and lands acquisition programs have
sought to maintain and restore such habitats. The U.S. Army Corps of Engineers and Florida
Department of Environmental Protection are the primary permitting agencies responsible for
controlling such activities. A number of other federal, state, and local governmental agencies provide
additional review and comment on activities below the mean high water line.
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Seagrass coverage is extensively analyzed and they estimated some 22,421 acres of seagrass to be
present in 1982 in Charlotte Harbor (quads: El Jobean, Punta Gorda SW, Punta Gorda, Punta Gorda
SE, Bokeelia, Port Boca Grande, and Matlacha). A more recent seagrass mapping program was
completed by the SWFWMD in the Charlotte Harbor and Lemon Bay portions of the Charlotte
Harbor NEP study area.

The Charlotte Harbor complex was reported to have a decline in seagrasses by Harris ef al., (1983).
The study area included most of the Charlotte Harbor NEP area, except Lemon Bay and the
Caloosahatchee River. They reported a decline of 29% in the total area of seagrass beds for the area.
Adjusting for the lack of ground verification in Estero Bay by removing this system from the
calculations, the total decline would be about 26%. The reported decline is not uniform across basins.
The largest seagrass change, an estimated loss of 35%, occurred within Pine Istand Sound. The Pine
Island Sound loss represented 71% of the total estimated change from 1945 to 1982 or 18.5% of the
26% total. Harris ef al., {1983) provided an extensive discussion of the potential causes. High on the
list of suspected causes were the construction of the intracoastal waterway and the Sanibel bridges
and causeways, which were completed in 1962.

Charlotte Harbor seagrasses declined by approximately 19.5% and represented 3.6% of the 26% total.
However, Tomasko ef a/., (in press) and unpublished Southwest Florida Water Management District
(SWFWMD) data suggest that Charlotte Harbor seagrass coverage is dependent on freshwater
discharge and can be variable, losing coverage in very wet years and regaining in dry years.

The total acreage of scamred seagrasses in Sarasota, Charlotte, and Lee counties along the Gulf
Peninsula was considered extensive by Sargent ef al., 1995, in their report Scarring of Florida's
Seagrasses: Assessment and Management Options. Medium/severe scarmmng (M/S) totaled 25,910
acres and was the largest acreage of this class in the state. Lee County had the most extensive total
and M/S scarring of the six counties making up the Gulf Peninsula Region study area. The seagrass
flats of Estero Bay, Pine Island Sound, and Matlacha Pass in Lee County had extensive M/S scarring.

The less-developed Charlotte Harbor has approximately 23,000 more acres of seagrass than Tampa
Bay, although total and M/S scarring are nearly the same for the two bays. Relative to the whole
state, Lee and Charlotte Counties had the third and fourth greatest amount of M/S scarring after
Monroe and Dade counties {Sargent et al., 1995). Combined seagrass acreages for Sarasota (4,160
acres), Charlotte (14,190 acres), and Lee (50,510 acres) were nearly 7,000 acres.

Importantly, while these three counties include 68,860 acres of seagrasses in the state, they also make
up over 13% of the scarred seagrasses (22,800 acres) in the state. Extensive seagrass scarring is
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Sargent et al. (1995), have presented a four-point management approach for reducing seagrass
scarring which is used by some local governments. Effective implementation of this comprehensive
approach in plans designed for specific locales should initially reduce seagrass losses at moderately
and severely scarred sites and slow the increase in scarring at sites with light scarming. The four
points are:

® Education. Examples include education of boaters through pamphlets, boating classes, boat-
user’s guides and maps; seminars, signs, and organizations.

® (Channel Marking (aids to navigation). For example, conventional U.S. Coast Guard approved
markers are helpful in deeper channels, but markers should be located away from the edges of
shallow seagrass flats to provide a wider buffer against scarming.

® Enforcement. Voluntary compliance has not proven effective in the past in resolving many
resource-damage problems. Citations and waming for scammng seagrasses must be issued if
enforcement is to be effective.

® [Limited-motoring Zones. Programs initiated by the Florida Department of Environmental
Protection (FDEP), the U.S. Fish and Wildlife Service, and several counties use moderate
restrictions, such as idle-speed or limited motoring zones, to protect sensitive resources while
allowing public access compatible with environmental protection. There are many other
examples.

Pleasure-boat registrations indicate a point of origin, but boats may be trailered from anywhere.
Nevertheless, seagrass scarring is not limited to a single group of boaters; all user-groups scar
seagrasses to some degree.

D. Relationship of this Quantifiable Objective to Objectives of Other Management Programs

The Florida Department of Environmental Protection (FDEP) has collected data on areas impacted
by boat traffic, and programs to reduce such impacts are addressed within the aquatic preserve plans.
FDEP, the Water Management Districts and County governments all have undertaken efforts to limit
such impacts.
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Australian Pine

Air Potato

Melaleuca

Mimos

Hydrilla

Brazilian Pepper

Cogon Grass

Chinese Tallow

Pathos

Torpedo Grass

Their ability to quickly colonize disturbed areas and displace native
species. This tree grows in sandy soils and is tolerant of high salt levels
in soils.

An aggressively growing vine that shades out native species in areas of
heavy infestation. Growth occurs from the annual dispersement of tubers
from the vines.

Explosive growth habits of this plant and its ability to form dense stands
crowds out native plants,

This ornamental tree often escapes cultivation and displaces native
vegetation in both upland and wetland habitats.

This aquatic plant produces a dense mat at the water surface, shading out
bottom vegetation, creating low dissolved oxygen levels, and affecting
animal life.

Birds spread the seeds of this invasive species. It displaces native
understory plants and affects bird population densities.

This hearty South American species was imported for pasture grass. It has
proven unsuitable for livestock grazing and proliferated into 27 counties
where it has displaced native forage grasses.

A native of China, it invades bottomland hardwood forests and wetlands.
This plant may replace native species. lts leaf litter can be toxic to aquatic
invertebrates.

This ormamental vine can shade out native vegetation within the mid- to
upper canopies of native communities.

This plant can completely displace native vegetation along waterfronts.
This plant provides little or no habitat value for native Florida wildlife.
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Table 4.4 Matrix of Relationships Between Loss of Fish and Wildlife Habitat
Quantifiable Objectives and Action Plans
Quantifiable Action Plan

Objective A B CDETFGHTI J KLMNOT PO QR ST UV
FW1 X X
Fw2 X[IX1X|[X X X1X(X X X
FW3 XX IX{X|IXIX|X|X|X[X|X X
FW4 X X

The Priority Actions (FW-A through FW-V) that are detailed in the following pages describe the types of actions that would help
achieve these Quantifiable Objectives.
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4.7 FW-B

Action

Medify previously natura) shorelines that have been hardened with vertical seawalls within aquatic preserves and adjacent
riverine systems to improve habitat.

Background

In many areas of the Charlotte Harbor NEP, natural marine and estuarine shorelines have been hardened or modified during
development. The Charlotte Harbor NEP working groups felt that programs and incentives should be developed to
encourage “softening” and increase the habitat structure of these previously modified areas. In addition, such procedures
should become standard operation procedures for any future permitted shoreline alterations.

® Quantifiable Objective - FW-2
®  Areas for Implementation - Developed waterfront areas within the Charlotte Harbor NEP

Strategy
13  Encourage use of artificial reef structures under docks and along existing seawalls.
2)  Encourage rip-rap ordinances at the local level and encourage rip-rapping the toe of existing seawalls.
3) Develop public education and awareness programs.
4)  Review and improve the existing permit process to reduce hurdles.

5) Develop and encourage incentive programs for private land owners.

Potential Responsible Agencies & Organizations
Individual property owners

Local and Municipal Governments

Florida Department of Environmental Protection
U.S. Army Corps of Engineers

U.S. National Marine Fisheries Service

Florida Game and Freshwater Fish Commission

Artificial Reef Organizations

Expected benefits

Improved diversity of structure and increased estuarine/marine habitat along modified shorelines,

Monitoring Response

None.

Related Actions
FW-0
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4.9 FW-D

Action

Develop a program to educate people about envirenmentally responsible boating practices that can be given to clubs and
boating organizations.

Background

The development, distribution and communication of information to the public concerning actions which they can take to
protect and preserve shallow water habitats and prevent pollution should one of the primary goals of the Charlotte Harbor
NEP.

@  Quantifiable Objective - FW-2, FW-3

®  Areas for Implementation -Coastal Counties within the Charlotte Harbor NEP study area

Strategy

1)  Develop slide programs for each of the major estuarine areas that show the habitat losses associated with prop
damage, and how boaters can avoid damage to grass beds.

2)  Train volunteer speakers to make such presentations at local civic and business groups, local schools, as well as
boating and fishing associations.

3) Integrate presentation into local area environmentally responsible beating courses.

Potential Responsible Agencies & Organizations
Sea Grant Program

U.S. Coast Guard

Florida Department Environmental Protection

County and Municipal Governments

Marine advisory committees

State wide and local boating and fishing organizations
School Districts

Expected benefits

Increase boater awareness of potential damage to marine habitats.

Monitoring Response

Feedback from target group evaluations and surveys.

Related Actions
FW-E, FW-F, FW-G, FW-H, FW-1, FW-], FW-K, FW-M, FW-O, FW-T
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4.11 FW-F

Action

Develop, install, and maintain custom signs indicating shallow areas (such as seagrass beds, mudflats, oyster beds, etc.) to
be placed at boat ramps and other appropriate locations where there is high boat use.

Background

An effective method used to protect shallow estuarine habitats is to provide adequate information regarding local waters
and potential shallow areas to be avoided at locations such as ramps and marinas.

@  Quantifiable Objective - FW-2, FW-3

@  Areas for Implementation - coastal counties within the Charlotte Harbor NEP

Strategy

1)  Within each of the major estuarine areas, develop signs specifically designed for given ramps and marina
depicting how to avoid damage to local area seagrass beds, as well as the locations of oyster beds, etc.

2)  Work with counties, marina owners, etc. to have these signs placed in appropriate locations and maintained.

Potential Responsible Agencies & Organizations
Sea Grant Program

Florida Department Environmental Protection
County and Municipal Governments

Marine advisory committees

State wide and local beating and fishing organizations

Expected benefits

Reduce impacts to seagrass and oyster beds caused by boaters.

Monitoring Response

Long-term inventory of seagrass prop scarring damage.

Related Actions
Fw-D, FW-E, FW-G, FW-H, FW-1, FW-], FW-K, FW-M, FW-O, FW-T
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4.13 FW-H

Action

Develop and support a digital resource map system on the Internet for the public to use.

Background

This would provide an method of distributing detailed information and mapping of local areas to boaters. Such a format
could easily be updated or modified on an as need basis as additional information is developed regarding shallow water
habitats within the Charlotte Harbor NEP.

®  Quantifiable Objective - FW-3

®  Areas for Implementation - Coastal counties within the Charlotte Harbor NEP

Strategy
1) Develop Web Site with the following types of information:
@ the importance of seagrass beds.
®  how to avoid damage to seagrasses.
® how to remove a boat from a seagrass bed.
®

within each of the major estuarine areas, develop maps specifically designed to show seagrass beds, oyster bars,
major navigational channels, ramps and marinas, as well as areas to be avoided based on draft of boat and for
given tidal stages.

Potential Responsible Agencies & Organizations
Sea Grant Program

Florida Marine Institute

Florida Department Environmental Protection
County and Municipal Governments

Marine advisory commitiees

State wide and local boating and fishing organizations

Expected benefits
Reduced amounts of habitat damage caused by lack of specific local knowledge by the general boating public.

Monitoring Response

Reduce amounts of habitat damage caused by lack of specific local knowledge by the general boating public and encourage
environmental responsibility.

Related Actions
FW-D, FW-E, FW-F, FW-G, FW-1, FW-], FW-K, FW-M, FW-0O
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4.15 FW-J

Action

Develop a shallow water resource marking program.

Background

Marking programs have effectively been used in other estuarine areas to alert boaters to the potential “hazard” of shallow
and hard bottom areas. These programs have been successful in reducing boating damage and scarring of these important
shallow water habitats.

®  Quantifiable Objective - FW-3
®  Areas for Implementation - Coastal Charlotte Harbor NEP Counties

Strategy

1)  Identify areas in the Charlotte Harbor NEP region where hazard marking programs are needed and implement
with the assistance of other partners.

2)  Put together working groups comprised of local individuals with significant knowledge and on-the-water
experience.

3) Determine where such hazard markings would be most appropriate.

4) Investigate hazard marking programs, such as the one in the Florida Keys, and gather information on how they
can be implemented.

4)  Install hazard markings.

5}  Maintain markers.

Potential Responsible Agencies & Organizations
County and Municipal Governments

West Coast Inland Navigation District

Local power squadron and environmental organizations
U.8. Coast Guard

Fishing and Guide Associations

Expected benefits

Reduced habitat damage caused by unaware boaters entering shallow areas.

Monitoring Response

Evaluate any changes in the amount of prop damage in specific areas.

Related Actions
FW-D, FW-E, FW-F, FW-G, FW-H, FW-I, FW-K, FW-M, FW-0O
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4.17 FW-L

Actien

Provide additional support for environmental compliance and enforcement within the area of the Charlotte Harbor NEP.

Background

The Charlotte Harbor NEP working groups believed that existing laws provided a sound basis for habitat and wildlife
protection. They, however, felt that the law enforcement agencies responsible for enforcement of these laws deserved
increased support.

@  Quantifiable Objective - FW-3
@®  Areas for Implementation - Entire Charlotte Harbor NEP study area

Strategy

1)  Interact with judges, law enforcement officers, and state attorneys through a series of workshops on
environmentai issues and enforcement.

2) Review existing laws to determine whether civil fines would provide greater deterrents.

3) Evaluate and seek additional support for enforcement agents. Evaluate need for civil penalties for violations
(criminal penalties changed to civil penalties through state statute). Recognize enforcement agencies and
individuals (e.g.. reward system) who are active in enforcement of environmental regulations.

4)  Implement financial incentives (Wildlife Alert) for pro-active reporting and implementation of existing laws.
5) Increase public awareness regarding violations and impacts to resources.

6) Develop interagency task force to coordinate and reduce conflicts.

Potential Responsible Agencies & Organizations
Local and state law enforcement, including:
County Sheriffs
Florida Marine Patrol
Florida Game and Freshwater Fish Commission
U.S. Fish and Wildlife Service
Florida State’s Attormey Office
U.S. Coast Guard

Expected benefits

Reduced violations of existing wildlife and habitat laws.

Monitoring Response

Track enforcement, citations and public awareness.

Related Actions
FW-Q
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4.19 FW-N

Action

Request local delegates to introduce state legislation to require a boater operator’s license and support increased presence
of enforcement officers on marine and fresh waters.

Background

Both the members of the Charlotte Harbor NEP Technical Advisory Committee (TAC) and the Citizens Advisory
Committee (CAC) believed that the rapid increase in recreational boats and other forms of watercraft within the waters of
the NEP has increased the potential for related impacts in important estuarine and riverine habitats. There was a consensus
that a boater operator’s license would provide an excellent opportunity for new operator’s to become aware of potential
dangers posed to these key resources, existing laws and regulations regarding natural resources, as well as ways to reduce
significant damage to seagrass beds and shallow benthic habitats should they find themselves in shaltow areas.

®  {Quantifiable Objective - FW-3

@  Areas for Implementation -Statewide

Strategy
1)  Investigate legislation from states that have small boat operators license programs.
2)  Ask legislative delegations to implement boaters to obtain an operators license.

3}  Require knowledge of rules and regulations pertaining to environmental protection as part of the program.

Potential Responsible Agencies & Organizations

State government

Expected benefits

Increased boater awareness of laws and rules regarding environmental protection and reduce impacts to critical habitats.

Monitoring Response

None.

Related Actions

None.
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Action

Enhance fish and wildlife habitat along canals and artificial waterbodies containing vertical scawalls,

Background

In many areas of the Charlotte Harbor NEP, there are many extensive areas of constructed canal waterfront development.
In the majority of these areas the new artificial shorelines have been hardened with vertical, low habitat value seawalls. The
Charlotte Harbor NEP working groups felt that programs and incentives should be developed to encourage “softening” and
increase the habitat structure of these modified areas. In addition, such procedures should become standard operation
procedures for any future permitted shoreline alterations.

®  Quantifiable Objective - FW-2

®  Areas for Implementation -Charlotte Harbor NEP study area, especially saltwater/brackish canal systems

Strategy

1) Encourage the use of rip-rap and artificial reef structures under docks and along existing seawalls to enhance
nursery and habitat value.

2)  Encourage the pianting of appropriate native vegetation along developed shorelines, and allow trimming and
maintenance by property owners.

3} Develop and support incentive programs and agency permitting to enhance fish and wildlife habitat along seawalled
canals.

4)  Encourage the use of altematives to vertical bulkheads through the permitting process to preserve existing habitat

Potential Responsible Agencies & Organizations
Property Owners

Artificial Reef Organizations

Florida Department of Environmental Protection
U.S. Army Corps of Engineers

Water Management Districts

County and Municipal Governments

Florida Game and Freshwater Fish Commission
U.S. Fish and Wildlife Service

1U.S. National Marine Fisheries

Expected benefits

Improved diversity of structure and increase the habitat value of existing artificial water bodies and canal systems.

Monitoring Response

Studies to determine the effectiveness of such programs in increasing species densities and diversity in canal systems.

Related Actions
FW-B

Framework for Action 161






Charlotte Harbor National Estuary Program Habitat Loss

423 FW-R

Action

Promote development and enhancement of plans and programs to improve fish and shellfish resources.

Background

There are a number of projects and plans currently being undertaken or under consideration by local, regional, state and
federal agencies related to the maintenance and enhancement of fish and shellfish resources. The Charlotte Harbor NEP
TAC/CAC believed that the effectiveness of these programs could be enhanced by closer coordination and joint support
among all active parties.

®  Quantifiable Objective - FW-2

®  Areas for Implementation -primarily riverine, estuarine, and coastal waters within the Charlotte Harbor NEP
study area

Strategy
1)  Support scallop restoration programs.
2) Continue and expand critical independent fisheries monitoring programs.

3)  Strengthen regulatory programs which protect vital fisheries habitats, including: submerged aquatic vegetation,
shellfish beds, spawning areas, and critical juvenile fish habitats.

4)  Encourage programs to restore wetlands and vital fisheries habitats,

5) Develop and implement management plans for the recovery of depleted commercial and recreational fishery
stocks.

6) Encourage shellfish enhancement programs, including seeding programs to improve: fisheries, water quality
{filtering), and habitat value.

7y Support increased regulation and enforcement of recreational fisheries.

Potential Responsible Agencies & Organizations
Florida Department of Environmental Protection
U.S. Amy Corps of Engineers

Water Management Districts

County and Municipal Governments

Florida Marine Fisheries Commission

Florida Game and Freshwater Fish Commission
U.S. Fish and Wildlife Service

U.S. National Marine Fisheries

Expected benefits
Enhanced preservation of fish and wildlife habitats.

Maintenance of and/or increased fish and shelifish resources.
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4.24 FW-S

Action

Bring areas with the highest priority under protection through ownership and/or management, and expand conservation
areas, reserves, and preserves,

Background

The Charlotte Harbor NEP Technical Advisory Committee and the Citizens Advisory Committee jointly felt that many
important areas of existing natural habitat were currently threatened with substantial alteration due to the rapid rates of
development which are occurring throughout many regions of the Charlotte Harbor NEP study area. It was proposed that
the NEP process encourage, promote, and support efforts by governmental and private organizations, as well as private
landowners to increase the protection of these habitats through expanded conservation, reserve, preserve, and stewardship
programs.

¢ Quantifiable Objective - FW-1
@  Areas for Implementation - Entire Charlotte Harbor NEP study area

Strategy
1)  Identify key habitats in existing natural areas within each basin for protection.
2}  Expand and enhance habitat inventory and monitoring programs.

3} Promote private stewardship of vital habitats through incentives and technica!l assistance to landowners, local
governments, and other parties.

Potential Responsible Agencies & Organizations
Private Property Owners

Florida Department of Environmental Protection

W ater Management Districts

County and Municipal Governments

Florida Game and Freshwater Fish Commission
U. 8. Fish and Wildlife Service

Expected benefits

Maintained and preserved critical wildlife habitats.

Monitoring Response

Keep a running inventory of: 1) the existing acreages of each type of identified critical habitat within the Charlotte Harbor
NEP, 2) that within conservation, reserves, or preserves; and 3) the annual amount of habitat converted to development.

R elated Actions
F\Ww-UJ
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4.26 FW-U

Action

Acqguire environmentally sensitive lands currently privately held within large, undeveloped, platted areas.

Background

Within Sarasota, Charlotte and Lee counties there are extensive area of platted, undeveloped lands slatted for future
intense single family development. Many of these areas are the result of the projects by large land development companies
which sold lots during the 1930s, 60s, 70s and 80s on long-term instalment sales to out-of-state customers. Many of these
extensive areas are currently largely vacant having only a few scattered homes, and little developed infrastructure other
than poorly maintained roads. Since many of these areas were sold prior to the implementation of most of the current
envirenmental rules and regulations, many of these areas contain important natural habitats which are at risk of being
cleared once individuat landowners choose to develop their property.

®  Quantifiable Objective - FW-1

®  Areas for Implementation -Primarily extensive platted, undeveloped areas of Lee, Charlotte, and Sarasota
Counties.

Strategy
1)  Create a tax-exempt Land Trust for the establishment of wildlife habitat.
2) Inventory platted lands to identify areas of critical upland and wetland habitat.

3)  Obtain the names and addresses of absentee property owners of targeted undeveloped lands from county tax
offices.

4)  Contact targeted property owners requesting:

® land donation in exchange for income tax write-off.
] exchange for equivalent land in non-targeted areas.
® permanent wildlife easement.

® sale of land to the trust.

5) Use acquired targeted properties for matching funds from:
the Trust for Public Lands

the National Audubon Society

the Nature Conservancy

Water Management Districts

Local, State and Federal Agencies

Private Business

6) The Trust can turn over large acquired tracts to appropriate government entities for management as permanent
conservation areas.
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427 FW-V

Action

Identify the potential living oyster bars for restoration within the estuarine waters of the Charlotte Harbor NEP study area.
Identify the potential (recent and historic) dead oyster bar areas for recreation. Associate oyster enhancement with water
quality, improved hydrology, and reassessed recreational harvest levels.

Background
® Quantifiable Objective - FW2

@  Areas for Implementation -Estuarine waters within the Charlotte Harbor NEP study area

Based on the studies by Harris et. al. (1983), the total area of oyster bars within the waters of the Charlotte Harbor NEP
was approximately 400 acres in 1982, This is in comparison to an estimated 800 acres in 1954, Much of this loss may
be attributable to changes which have resuited from the large increase in the human population that have occurred around
the Charlotte Harbor complex since the early 1950s. Presently, many of the remaining historic oyster bars within the
waters of the NEP are in poor shape.

The South Florida Water Management District (SFWMD) is currently using oysters as part of a valued ecosystem
component study to help determine how potential regulatory changes in the controlled discharges from the Caloosahatchee
River may affect estuarine communities in San Carlos Bay and lower Pine Island Sound.

Habitat Restoration

The Florida Department of Environmental Protection’s Shellfish section is very familiar with acceptable methods of
recreating and restoring declining oyster bars. Management processes and their costs are well known for maintaining
commercial bars in the panhandie and big bend regions of Florida. Such methods have been successfully been
implemented in other southeastern and gulf coast estuarine areas.

Environmental Factors

Do decade-long, wetter than average years and drier than average years affect the distribution and abundance of oyster
bars in the Charlotte Harbor complex? The answer is probably yes. Salinity variability above 20 parts per thousand
(ppt) salinity or below 5 ppt is known to affect the presence and abundance of oysters. There is some limited
evidence that there were die offs of some oyster bars near the mouth of the river in 1995 and 1998 due to unnaturally
excessive freshwater discharges from the Caloosahatchee River.

In addition many well known, popular oyster bars have declined as a result of recreational harvesting. The primary
reason for the declines in the size of these viable oyster bars is that, unlike natural mortality, no cultch is returned to
the bars from such recreational harvesting.

Oyster bars have intrinsic value as complex hard bottom habitat for many species, foraging areas for some species,
and as temporary night roosting areas for a number of bird species. Other human use of these bars as habitat include
fishing and bird watching. In addition, oyster bars filter water and can have a positive effect on water quality.
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