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Executive Summary

The Ochlockonee River and Bay watershed covers approximately 2,476 square miles from the red hills of
southern Georgia through the Big Bend of Florida. The watershed includes the Ochlockonee River and
Ochlockonee Bay, together with their contributing drainage basin. Among the tributary streams within the
watershed are Telogia Creek, the Little River, and the Sopchoppy River. Also prominent within the
watershed are a number of lakes, including lakes Jackson, lamonia, Hall, and Overstreet, as well as
Tucker Lake within Bald Point State Park and the Lake Talquin Reservoir on the Ochlockonee River.

The watershed is home to more than 94,000 people. It includes much of the city of Tallahassee, as well as
municipalities and unincorporated communities within Gadsden, Wakulla, and Leon counties. It also
contains some of northwest Florida’s most important farmland, as well as extensive forests and public and
private conservation lands that protect and sustain natural resources.

The Ochlockonee River and Bay watershed provides numerous functions critical to our quality of life. Its
wetlands and floodplains store and regulate stormwater runoff, protecting water quality, providing flood
protection, and recharging groundwater aquifers and potable water supplies. Its lakes, streams, and coastal
waters sustain numerous species of fish, shellfish, and wildlife, and tidal marshland on Ochlockonee Bay
provides shoreline stability and estuarine habitat.

The purpose of the Ochlockonee River and Bay Surface Water Improvement and Management (SWIM)
Plan is to provide a framework for resource management, protection, and restoration using a watershed
approach. Protecting and restoring watershed resources is a shared responsibility on the part of numerous
watershed stakeholders, including local governments, state and federal agencies, private businesses, and
the public. It requires building upon past accomplishments to encompass a wide range of management
approaches.

The Lake Jackson Management Plan was approved by the District in 1990 and updated in 1994 and 1997.
Since that time, significant progress and noteworthy accomplishments have been achieved. The District,
local governments, and other stakeholders advanced ambitious restoration plans to address water quality
and habitat impacts. From 1999 to 2001, approximately 2 million cubic yards of organic muck were
removed to from approximately 600 acres of lake bottom. Coupled with this effort was construction of
regional stormwater treatment facilities to address nonpoint source pollution. Other accomplishments
included educational initiatives in cooperation with local stakeholders and intergovernmental efforts to
evaluate the effects of septic systems and to improve the management of invasive aquatic plants.

Population in the basin has steadily increased over the last several decades: from 72,826 in 1990 to
94,813 in 2010, a 30 percent increase over 20 years. Population over the next twenty years (2010-2030) is
projected to increase more slowly at closer to 16 percent within the watershed, but with continuing
changes in land use and increasing demands on wastewater and stormwater management systems. These
changes require continuing cooperative efforts on the part of government agencies and the communities
they serve. The actions taken now serve to both address current problems and continue to build the
foundation for future efforts.

Priorities identified in the plan include continuing to address both point and nonpoint source pollution to
better protect and restore water quality. There are continuing needs to restore improve conditions within
Lake Jackson, Lake Talquin, the Ochlockonee River, and a number of tributaries and waterbody segments
within the watershed. Additionally, there are significant needs to improve wastewater management and
treatment and management and to protect floodplain and wetland functions.

Addressing these challenges requires a wide range of strategies. These include additional improvements
in the treatment and management of stormwater runoff; implementation of best management practices for
agriculture, silviculture, and construction activities; and continued advances in wastewater treatment and
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management. To complement these efforts, long-term protection of critical habitats and associated buffer
areas is needed. Public outreach and education, monitoring, and analysis are needed in support of all of
these. Priority projects identified in the plan are listed in the table below:

Recommended Projects: Ochlockonee River and Bay SWIM Plan
Stormwater Planning and Retrofit

Septic Tank Abatement

Advanced Onsite Treatment Systems

Agriculture and Silviculture BMPs

Basinwide Sedimentation Abatement

Riparian Buffer Zones

Aguatic, Hydrologic and Wetland Restoration
Estuarine Habitat Restoration

Strategic Land Conservation

Watershed Stewardship Initiative

Sub-basin Restoration Plans

Lake Jackson Management Plan

Wastewater Treatment and Management Improvements
Interstate Coordination

Analytical Program Support

Comprehensive Monitoring Program

To further implementation of priority projects, the plan outlines a range of available funding resources.
Given the fact that funding sources change over time, it is intended to be adaptable to evolving programs
and resources.

Addressing the issues outlined in this plan and implementation of the strategies described requires a long-
term, comprehensive approach with continuing collaboration between state and federal agencies, local
governments, nonprofit initiatives, regional agencies, private businesses, and members of the public.
Additionally, while this plan is focused primarily on water quality and associated resources and benefits,
it should be recognized that it fits within a wider range of resource management programs, including
those focused on aquatic plant management, public access and recreation, fish and wildlife resources, and
floodplain management.
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1.0 Introduction

The Ochlockonee River and Bay
watershed begins in southern Georgia and In the Ochlockonee River and Bay watershed, major

stakeholders include:

includes the Ochlockonee River and Bay
and their tributaries, which are located
primarily in Gadsden, Liberty, Leon and
Wakulla counties, and portions of coastal
Franklin County. Although a significant
portion of the watershed is located in
Georgia, the scope of this plan, for
implementation purposes, is limited to the
Florida portion.

The Ochlockonee River and Bay
watershed provides important
environmental functions and benefits for
people living within the watershed.
Among watershed services are regulation
of discharge to surface and ground waters,
water storage and flood attenuation, water
quality protection, cycling of energy and
nutrients, groundwater recharge, erosion
control, and streambank stabilization.
Among the human benefits of these are
usable surface and ground waters, fish and
wildlife resources, recreational
opportunities, aesthetic characteristics, and
associated economic benefits.

1.1 Purpose and Scope

The Ochlockonee River and Bay Surface
Water Improvement and Management
(SWIM) plan is intended to provide a
framework for resource management,
protection, and restoration wusing a
watershed approach. The SWIM Program
is administered by the Northwest Florida
Water Management District (NWFWMD
or District) and includes management

Northwest Florida Water Management District

Florida Department of Environmental Protection

Florida Fish and Wildlife Conservation Commission

Florida Department of Agriculture and Consumer
Services

Florida Department of Economic Opportunity
Apalachee Regional Planning Council

U.S. Department of Agriculture

U.S. Fish and Wildlife Service

The Nature Conservancy

The National Fish and Wildlife Foundation

Gadsden, Liberty, Leon, Wakulla, and Franklin
counties

Municipalities, including Tallahassee, Sopchoppy,
Bristol, Quincy, Gretna, Greensboro, and Midway

Several unincorporated communities

Wakulla Springs Alliance

Friends of Lake Jackson

Apalachee Audubon Society

Friends of St. Marks Wildlife Refuge
Friends of the Apalachicola National Forest
Friends of Wakulla Springs

Tall Timbers Research Station and Land
Conservancy

Georgia citizens, and local and state governments

And many others

actions to address water quality, natural systems, and watershed functions and benefits. This plan
incorporates and supersedes the Lake Jackson Management Plan last updated in 1997. It also builds upon
and supersedes the draft Ochlockonee River and Bay SWIM plan, completed by the District in 2012,

Development of the 2017 Ochlockonee River and Bay SWIM Plan update (hereafter called the 2017
SWIM Plan) is funded by a grant from the National Fish and Wildlife Foundation’s (NFWF) Gulf
Environmental Benefit Fund (GEBF), with the intent to further the purpose of the GEBF to remedy harm
and eliminate or reduce the risk to Gulf resources affected by the Deepwater Horizon oil spill.
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Under the auspices of the SWIM program, the
District  approved the Lake Jackson
Management Plan in 1990 and updated the plan
in 1994 and 1997). The plan cited six priority
issues for Lake Jackson:  water quality,
preservation of natural systems, restoration of
disturbed or degraded systems, recreation,
intergovernmental coordination, and public
education and awareness. To address these
priorities, the plan included management
strategies implemented through four programs:
water quality, preservation and restoration,
watershed management, and public education
and awareness.

This 2017 SWIM Plan reviews progress made

In addition to the SWIM Act of 1987, the following
Florida Statutes and administrative codes support
and complement the SWIM program:

e Chapter 259, F.S.: Florida Forever Act: Land
Acquisitions and Capital Improvements for
Conservation or Recreation

Chapter 375, F.S.: Land Acquisition Trust
Fund

Section 403.067(7)(A)4, F.S.: Total Maximum
Daily Loads (TMDLSs)

Section 373.042, F.S.: Minimum Flows and
Minimum Water Levels

Chapter 62-302, Florida Administrative Code
(F.A.C.): Surface Water Quality Standards

toward implementing priorities identified in
earlier planning efforts, while also addressing
new issues, ongoing challenges, and
opportunities  for  achieving  watershed
protection and restoration. Further, the 2017
SWIM Plan describes the watershed’s physical
characteristics and natural resources, provides
an assessment of watershed conditions, and
identifies priority challenges affecting watershed resources and functions. The plan also prescribes a set
of management actions to meet those challenges and needs. Management actions are generally limited to
those within the mission and scope of the NWFWMD SWIM program and the NFWF GEBF, recognizing
the ongoing initiatives and needs of local communities and other agencies.

Chapter 62-43, F.A.C.. Surface Water
Improvement and Management Act

Chapter 62-303, F.A.C.. Identification of
Impaired Surface Waters

Chapter 62-304, F.A.C.: TMDLs

1.2 SWIM Program Background, Goals, and Objectives

Surface Water Improvement and Management plans have been developed pursuant to the SWIM Act,
enacted by the Florida Legislature in 1987 and amended in 1989 through sections 373.451-373.459,
Florida Statutes (F.S.). Through this act, the Legislature recognized threats to the quality and function of
the state's surface water resources. The SWIM Act authorized the state’s five water management districts
to:

e Develop plans and programs to improve management of surface waters and associated resources;

o Identify current conditions and processes affecting the quality of surface waters;

o Develop strategies and management actions to restore and protect waterbodies; and

e Conduct research to improve scientific understanding of the causes and effects of the degradation of
surface waters and associated natural systems.

For the purposes of SWIM, watersheds are the hydrological, ecological, and geographical units for
planning and managing restoration efforts along Florida’s Gulf Coast. Successful watershed management
requires coordination and implementation of complementary programs and projects under the purview of
all jurisdictions and agencies involved in the watershed. Among these are local, state, and federal
regulatory and management agencies; conservation lands acquisition and management organizations; and
other interested stakeholders.

The SWIM program addresses watershed priorities by identifying management options and supporting
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cooperative project implementation. Projects may include stormwater retrofits for water quality
improvement, wetland and aquatic habitat restoration, resource assessments, and wastewater management
improvements, among others.

Surface Water Improvement and Management plans integrate complementary programs and activities to
protect and restore watershed resources and functions. They are also designed to address water quality
and natural systems challenges more broadly outlined in the District’s strategic plan.
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2.0 Watershed Description

2.1 Geographic and Geological Characteristics

The Ochlockonee River and Bay watershed covers approximately ;
1,585,000 acres from the red hills of southern Georgia through the Big [raikaa IRV ERULECCY
Bend of Florida. Approximately 53 percent of the watershed (832,000 [hkaabatelllss

acres) is in Florida, with the remainder in Georgia. The Ochlockonee Two states: Georgia
River is approximately 216 miles long, of which 116 miles (including and Florida

Lake Talquin) flows through the state of Florida. The Ochlockonee Bay 2,476 square miles
estuary covers approximately nine square miles bordering southern
Wakulla and Franklin counties with freshwater inflow primarily from
the Ochlockonee and Sopchoppy rivers.

Five Florida counties

216 miles of the
Ochlockonee River (116

The Ochlockonee River enters Florida from Grady County, Georgia. within Florida)

Within Georgia, the watershed spans portions of Worth, Mitchell, 30 distinct natural
Colquitt, Decatur, Grady, and Thomas counties. In Florida, it extends communities
through portions of Gadsden, Leon, and Liberty counties in its upland
reaches, as well as coastal Wakulla and Franklin counties (Figures 2-1 and 2-2). The river ultimately
discharges into Ochlockonee Bay along the Franklin County and Wakulla County border.

Southwestern Leon County and northwestern Wakulla County include the headwaters of the Sopchoppy
River, which also discharges into Ochlockonee Bay. The Crooked River enters the Ochlockonee River
from southeastern Franklin County close to its mouth at Ochlockonee Bay.

Franklin
5%

/
/ Wakulla

Figure 2-1 Proportion of the Ochlockonee River and Bay Watershed by State and Florida Counties
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The greater Ochlockonee River and Bay watershed, including Georgia’s portion, is within the Gulf
Coastal Plain physiographic region, characterized by gently rolling hills, sharp ridges, wet prairies, and
alluvial floodplains underlain by sand, gravel, porous limestone, chalk, marl, and clay. Within this region,
the watershed encompasses two localized physiographic regions in Florida separated distinctly by the
Cody Scarp: the Tallahassee Hills subdivision of the Northern Highlands and the Gulf Coastal Lowlands.
The Northern Highlands and the Tallahassee Hills subdivision are characterized by greater topographic
relief (five to twelve percent slopes) and extensive sand and clay deposits overlying limestone bedrock.
South of the Cody Scarp, the Gulf Coastal Lowlands form an expansive, gently sloping plain dominated
by karst features, which extends to the Gulf of Mexico (USGS 2013).

Geological formations in the watershed follow the general stratigraphy of the Florida Panhandle. Much of
the watershed’s geologic features are a product of prehistoric marine deposition during periods when the
sea level was higher than present. The Miccosukee Formation overlies topographically high areas on the
Tifton Upland and lies on the Miocene Hawthorn Group—Torreya Formation. The Tallahassee Hills are
immediately underlain by the Miccosukee Formation and the Hawthorn Group (Torak et al. 2010) while
sediments of the Miccosukee Formation extend eastward from Gadsden County. In the absence of
Pleistocene and Holocene (from approximately 2.6 million years ago to present day) deposits, sediments
of the Citronelle Formation exist at land surface, capping many of the hills in Gadsden County. Near-
surface formations include dolomitic limestones, sandy clayey limestones; and finally, shell beds, clayey
sands, and sands. Unconsolidated Holocene siliciclastic sediments (nearly pure quartz sands with minor
heavy mineral sands) can be found adjacent to Ochlockonee Bay at Bald Point.

The surficial aquifer within the watershed is generally a thin, unconfined aquifer composed of
discontinuous mixtures of Pleistocene and recent alluvium and terrace deposits. Water is recharged
through direct infiltration of rainwater and, therefore, fluctuates in elevation due to droughts or seasonal
differences in rainfall. The Floridan aquifer system consists of a thick sequence of carbonate sediments of
varying permeability, the top of which dips from the northeast to the southwest, with the elevation of the
top of the system ranging from approximately 100 feet above sea level to more than 1,200 feet below sea
level (NWFWMD 2014). Most of the Ochlockonee River and Bay watershed is within the Apalachicola
Embayment and Gulf Trough (Torak et al. 2010). Within the Apalachicola Embayment and Gulf Trough,
the Floridan aquifer is well-confined and recharge rates are low. However, in northwest Leon County near
Lake Jackson and in Wakulla County, the aquifer is semi-confined or unconfined and recharge rates are
higher. In this area, features such as karst lakes and swallets provide hydrologic connectivity to the
Floridan aquifer.

Upland soils within the northern Ochlockonee River and Bay watershed have formed on beds of clayey
and sandy parent materials and are typically well developed, with distinct horizons that exhibit the
vertical movement of iron and organic materials (Collins 2010, USDA 2014). In heavily developed areas
near Tallahassee and in places where extensive mining has occurred, these deep, well-weathered soils
have been removed, eroded, and heavily altered. According to Natural Resources Conservation Service
(NRCS) data, many of the soils in the watershed are classified as highly erodible. The central portion of
the watershed, which consists largely of the Apalachicola National Forest, is characterized by forest soils,
hydric soils, and young, poorly developed soils along stream banks. Younger poorly developed soils can
also be found near the Gulf where coastal erosional and depositional processes are still active. Hydric
soils (or wet soils that develop anaerobic conditions) occur predominantly along the floodplains of the
Ochlockonee River and its tributaries, as well as within tidal marshes along the river’s confluence with
Ochlockonee Bay.
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2.2 Hydrologic Characteristics
2.2.1 Major Streams and Tributaries

Receiving a majority of its water from surface runoff, the Ochlockonee River begins in Worth County,
Georgia, crosses into Florida, where it flows through the impounded Lake Talquin, and ultimately
discharges into the Ochlockonee Bay (216 miles total, 116 miles within Florida). Baseflow for the river
and its tributaries originates from the water table and surficial aquifer, recharged by rainfall. The river
flows predominantly southwest until it meets Telogia Creek, at which point it curves toward the southeast
and ends in the brackish waters of Ochlockonee Bay (Figure 2-3). At the downstream end of Lake
Talquin, the Jackson Bluff Dam regulates Ochlockonee River flows. South of the dam, the river flows
through mostly undeveloped conservation land, including the Apalachicola National Forest and Tate’s
Hell State Forest, before reaching the bay. The Ochlockonee River’s main tributaries include the Little
River, which enters Lake Talquin from the north; Telogia Creek, which joins the river south of Lake
Talquin; and the Crooked River, which joins the Ochlockonee approximately 1.5 miles west of the U.S.
Highway 319 Bridge.

Beginning as a blackwater stream in the Apalachicola National Forest, the Sopchoppy River drains
approximately 102 square miles of flat sandy terrain, receives water from the Floridan aquifer
downstream where the river has eroded through limestone, and is roughly 50 miles in length within
Wakulla County (Florida Department of Environmental Regulation 1987; Pascale and Wagner 1982). The
Sopchoppy River discharges into Ochlockonee Bay north of the mouth of the Ochlockonee River.

The Crooked River flows through coastal Franklin County and discharges into the Ochlockonee River
near its confluence with Ochlockonee Bay. On the west, the Crooked River meets the New River near the
City of Carrabelle (Apalachicola watershed) and forms the Carrabelle River which empties into St.
George Sound. Together, the Crooked and Carrabelle rivers form St. James Island northwest of Alligator
Point. Like the lower Ochlockonee River and lower Sopchoppy River, the Crooked River is tidally
influenced up to 12 miles upstream from the mouth of the Ochlockonee River (Wolfe et al., 1988).

The Little River, fed by Hurricane Creek, Quincy Creek, Willacoochee Creek, Attapulgus Creek, and
Swamp Creek, discharge into the northern side of Lake Talquin. Bear Creek also discharges into Lake
Talquin, west of Little River. Other notable creeks enter the Ochlockonee River north of the Florida
border and include Bridge Creek, Little Ochlockonee River, Tired Creek, and Barnett’s Creek.

Seepage streams are perennial or intermittent seasonal water courses originating from shallow ground
waters. In northern Florida, they occur in regions of deep, sandy, upland soils where topographic relief is
pronounced. Seepage streams are readily distinguished from other Florida stream communities by their
small magnitude, lack of a deep aquifer water source, and absence of extensive swamp lowlands
surrounding their head waters (FNAI 2010). These streams typically flow through deep ravines sheltered
by a dense tree canopy, moderating climate extremes and providing habitat for many species of plants and
animals. Seepage streams and associated forested communities can be found throughout the northern
portion of the watershed, including: on the west side of Lake Talquin along Ocklawaha, Bear, and Rocky
Comfort creeks in Gadsden County; on the east side of Lake Talquin in Leon County; within the Telogia
Creek drainage in Gadsden and Liberty counties; and within drainages of Lake Jackson.
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2.2.2 Lakes

Noteworthy lakes in the watershed include Lake Jackson, Lake lamonia, Lake Hall, and Lake Overstreet,
as well as the Lake Talquin Reservoir on the Ochlockonee River and Tucker Lake located in the coastal
portion of the watershed at Bald Point State Park.

Lake Jackson (Figure 2-4) and Lake lamonia (Figure 2-5) are located north of Tallahassee and east of the
Ochlockonee River. These lakes were formed by dissolution and collapse of limestone, causing sinkholes
to coalesce and form lakes in the karst topography. Lake Jackson is within a closed surface water basin
from which the only outflow is infiltration into the underlying Floridan aquifer. The lake is recharged by
rainfall and runoff and continually contributes water to the Floridan aquifer both through the confining
unit and, more directly, through sinkholes in the lake bed. During extended dry periods, when rates of
infiltration and evapotranspiration exceed rainfall recharge, the lake drains completely. The lake refills
when there is enough rainfall in the basin that inflow into the lake exceeds the rate of drainage for a
sufficient amount of time. The first documented draining of the lake was in May 1907 (Penson 2002),
with subsequent draining events in 1909, 1932, 1935, 1936, 1957, 1982, and 1999-2001. Lake Jackson is
influenced by the Megginnis Arm and Ford’s Arm drainages, which receive stormwater runoff from the
Tallahassee area. Lake Jackson, inclusive of Lake Carr and Mallard Pond, was designated an Aquatic
Preserve in 1974 and an Outstanding Florida Water in 1979 to protect its recreational, biological, and
aesthetic value.

Lake lamonia is located approximately two miles south of the Florida-Georgia border and was once a
tributary of the Ochlockonee River. Along with a connection to the underlying Floridan aquifer, Lake
lamonia maintains an intermittent connection to the river during periods of high river flow or lake level.
Lake lamonia is also hydrologically connected to Foshalee Lake, a 1,400-acre waterbody east of the lake
that has historically been dominated by marshland (Lake lamonia Task Force 1991). The lake
experienced complete drawdowns in 1931, 1981, and 2000 (McGlynn 2006a; Wolf et al. 1988). In 1910,
a dam was built to isolate Lake lamonia from the Ochlockonee River. Sloughs that once connected the
two waterbodies were restricted to flowing beneath two small bridges separated by fill. As the region
continued to develop, use of the basin shifted from agricultural to recreational use and a dike was built
around Lake Tamonia’s sinkhole to keep water in the lake. The dike has since been breached.

Lake Talquin (Figure 2-6), the largest impoundment in the watershed (approximately 8,800 acres), is 15
miles long and approximately one-mile-wide in some places, with a maximum depth of 40 feet (FWC
2016a). Lake Talquin was formed when the Jackson Bluffs Hydroelectric Dam, presently C.H. Corn
Hydroelectric Dam, was built across the Ochlockonee River in the 1920s (McGlynn 2006c¢). The land
containing the high bluffs on the south side of the lake and the property where the dam is located was
donated to the State of Florida by the Florida Power Corporation in 1970. Although the Florida Park
Service originally operated the dam, the City of Tallahassee leases and operates the dam at Lake Talquin
Reservoir to provide hydroelectric power and to control the lake for recreational purposes (Florida State
Parks 2016). Most of the lake’s shoreline is public property and is, therefore, mostly undeveloped, with
Lake Talquin State Forest encompassing much of the southern and southwestern shores.

Lake Jackson and Lake Talquin provide numerous recreational uses, including fishing, boating, hiking,
and hunting. Lake Jackson is nationally recognized for its largemouth bass sport fishing (FWC 2016a).
Lynch (2016) concluded that, with restoration of its ecosystem, Lake Jackson’s potential annual
recreation-related impact for the Leon County economy would be approximately $25.87 million (2015
dollars).
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2.2.3 Springs

Springs in the Ochlockonee River and Bay watershed are predominantly seepage springs that may be
associated with first-order streams (Copeland 2003). Among these are White Springs, located east of
Bristol, and Indian Spring, located about 2.5 miles southwest of Greensboro. Other documented springs in
the watershed include vents in the tidally influenced terminus, Bear Creek Rise in Franklin County and
Cray’s Rise in Wakulla County. While Bear Creek Rise is located on Bear Creek, a tributary of the
Ochlockonee River, Cray’s Rise discharges directly into Ochlockonee Bay. Cray’s Rise is a submarine,
second magnitude spring.

2.2.4 Palustrine Wetland, Riparian, and Floodplain Habitats

A major portion of the watershed, particularly in its southern reaches, consists of wetlands and
floodplains (Figure 2-7). These areas provide critical water storage, flood protection, and water quality
protection functions, as well as providing productive fish and wildlife habitats. Leitman et al. (1991)
indicated that fluctuating hydrologic conditions within the river-floodplain system, along with alluvial
features and tree communities, contribute to diversity in the fish community. During flood events, fish
typically confined to permanently inundated areas gain access to a larger floodplain area which contain
diverse foraging habitats. The highest terraces flood on average two to three weeks per year, while low
terraces normally flood for two to four months per year. Depressions which trap water long after floods
recede typically flood for three to five months per year.

2.2.5 Coastal Waterbodies

Located in the western extent of Florida’s Big Bend coastline, Apalachee Bay opens to the Gulf of
Mexico and includes the smaller, more isolated embayments including Ochlockonee, Dickerson, and
Oyster Bays. Apalachee Bay includes thousands of acres of seagrass beds and many miles of coastline
consisting of nearshore marshes (Figure 2-8). These natural communities serve as nursery and foraging
grounds for sea turtles, birds, mahi-mahi (Coryphaena hippurus), red snapper (Lutjanus campechanus),
Spanish mackerel (Scomberomorus maculatus), amberjack (Seriola spp.), and other important
commercial and recreational fish and shellfish species.

Ochlockonee Bay represents a drowned river valley that was cut during lower stands of sea level in the
Pleistocene. The bay is narrow, spanning approximately nine square miles that adjoins Apalachee Bay
and the Gulf of Mexico. The mouth of Ochlockonee Bay is between Mashes Island and Bald Point.
Because both the Ochlockonee and Sopchoppy rivers discharge a significant amount of freshwater into
the western portion of the Ochlockonee Bay, salinity within the bay tends to be variable and stratified
(Ichiye et al. 1961).
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2.3 Land Use and Population

Land uses in the northernmost watershed consist primarily of silvicultural, agricultural, and residential
uses (Figures 2-9 and 2-10; Table 2-1). Upland forests, many managed for silviculture, occur throughout
the watershed. Agriculture is prominent within Gadsden County, particularly in the Telogia Creek basin.
Wetlands are concentrated within the floodplains of the Ochlockonee River and its tributaries; around
large lakes, including Jackson and lamonia; and within the Bradwell Bay area of the Apalachicola
National Forest in Wakulla County. The southeastern portion of the watershed consists substantially of
silviculture and conservation lands.

Table2-1  2015-2016 Land Use and Land Cover in the
Ochlockonee River and Bay Watershed (within Florida)

Land Use Category Square Miles | Percent of Basin
Agriculture 75.7 5.8
Developed 96.9 7.5
Open Land 4.6 0.4
Upland Forests 626.4 48.2
Water 31.5 2.4
Wetlands 465.7 35.8

Source: FDEP 2017b.
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Source: FDEP 2017b

Figure 2-9 Land Use and Land Cover in the Greater
Ochlockonee River and Bay Watershed
(including Georgia)

Conservation lands account for nearly 44 percent, or 366,000 acres, of the land area within the Florida
portion of the Ochlockonee River and Bay watershed. The Apalachicola National Forest comprises more
than 225,000 acres within the watershed. Additionally, the watershed contains portions of Tate’s Hell
State Forest and Lake Talquin State Forest, as well as several state parks, altogether encompassing more
than 50,000 acres (Figure 2-11). Approximately 18,816 acres of conservation lands are owned and
managed by the Tall Timbers Research Station and Land Conservancy, notably in the Lake lamonia and
Ochlockonee River basins. State parks include Bald Point, Ochlockonee River, and Alfred B. Maclay
Gardens state parks. The NWFWMD manages approximately 3,675 acres within the watershed, and it
jointly manages Elinor Klapp-Phipps Park on the eastern shore of Lake Jackson with the City of
Tallahassee. The watershed also includes local and county parks managed by Leon and Wakulla counties
and the cities of Tallahassee and Quincy. Additionally, the watershed includes portions of the St. Marks
National Wildlife Refuge. Conservation lands are described further in Appendix G.

Population is concentrated primarily within Leon and Gadsden counties, a substantial portion of which is
in or adjacent to the northwestern portion of the city of Tallahassee. Other municipalities in the watershed
include the cities of Quincy, Gretna, Greensboro, Midway, and Sopchoppy, and the eastern portion of
Bristol. Table 2-2 displays population estimates for the watershed, based on spatial analysis of 2010 U.S.
Census data, together with population projections to 2030 calculated based on countywide population
growth projections from the University of Florida’s Bureau of Economic and Business Research.

Table 2-2  Watershed Population Estimates: 2010-2030 (Florida Only)

County 2010 2020 2030
Leon 47,187 51,694 56,953
Gadsden 39,263 41,642 42,996
Liberty 5,694 6,262 6,875
Wakulla 2,568 2,779 3,096
Franklin 101 104 105
Total 94,813 102,481 110,025
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2.4 Natural Communities

The Ochlockonee River and Bay watershed supports a diversity of natural habitats, including upland,
coastal, transitional, wetland, aquatic, estuarine, and marine communities. Based on Geographic
Information Systems (GIS) analysis of the Ochlockonee River and Bay watershed, there are 29 unique
natural communities within 15 broader ecological community categories recognized by the FNAI (FNAI
2010, 2016a, 2016b).

Aquatic habitats include forested floodplains and floodplain swamps, alluvial streams, baygall,
blackwater streams, clastic upland lakes, depression marshes, dome swamps, and others. A 1989 study of
the Ochlockonee River and floodplain documented 48 fish species from 15 different families in
floodplain, backwater, and main channel habitats (Leitman et al. 1991).

Riparian habitats include those areas along waterbodies that serve as an interface between terrestrial and
aquatic ecosystems. They provide fish and wildlife habitat and assist in mitigating or controlling nonpoint
source (NPS) pollution. Riparian vegetation also shade streams to optimize light and temperature
conditions for aquatic plants and animals. Vegetation, especially trees, are also effective in stabilizing
streambanks and slowing flood flows, resulting in reduced downstream flood peaks. Floodplain swamps,
alluvial forest, and bottomland forest are the primary types of riparian habitat within the watershed.

The Ochlockonee River and Bay watershed contains a number of rare, endemic, federally and state-
protected species, and/or species of special concern listed under the Endangered Species Act (ESA). The
watershed includes designated critical habitat for a variety of protected species, including the threatened
piping plover (Charadrius melodus), the endangered red-cockaded woodpecker (Picoides borealis), and
the threatened frosted flatwoods salamander (Ambystoma cingulatum). Large sections of the river and
some of its tributaries are federally designated critical habitat for four listed mussel species, the
Ochlockonee moccasinshell (Medionidus simpsonianus), oval pigtoe, shinyrayed pocketbook (Hamiota
subangulata), and the purple bankclimber (Elliptoideus sloatianus) (USFWS 2003; 2007). Additionally,
the river provides important habitat for the threatened Gulf sturgeon (Acipenser oxyrinchus desotoi).
Upland forest communities provide habitat for the listed gopher tortoise (Gopherus polyphemus) and
eastern indigo snake (Drymarchon corais couperi).

The watershed is home to a number of threatened and endangered plant species (Weaver and Anderson
2010). Gadsden and Liberty counties are home to one of the only two core populations of Chapman’s
Rhododendron (Rhododendron chapmanii), a federally listed plant species that is found in only three
Florida Panhandle counties. Listed species and natural communities are described in more detail in
appendices D and E, respectively.

Prominent habitats associated with Ochlockonee Bay include tidal marshes, tidal creeks, and tidal flats.
The undeveloped shorelines (southern and western sides) of Ochlockonee Bay are nearly continuous salt
marsh, while freshwater marsh and brackish marsh line the Ochlockonee River. Marsh species
composition is influenced by a combination of salinity tolerance and differences in soil type, elevations
and competitive interactions. Salt marshes are similar to brackish marshes in that they serve as a transition
between terrestrial and marine systems. Generally, salt marshes are intertidal and develop along relatively
low energy shorelines. Unlike brackish marshes, they may be found under significantly more saline
conditions. Salt marshes in the Florida Panhandle are usually characterized by large, fairly homogeneous
expanses of dense black needlerush (Juncus roemerianus). Often, they are accompanied on the waterward
side by smooth cordgrass (Spartina alterniflora). The Juncus and Spartina zones are distinctive and can
be separated easily by elevation. True salt marshes appear limited to the higher salinity regions of the
Ochlockonee/Apalachee Bay complex with an expansive area noted all along the coastal region.

Among the more abundant species found in salt marshes are mussels (Mytilidae), oysters, fiddler crabs
(Uca sp.), marsh periwinkles (Littoraria irrorata), crown conchs (Melogena corona), mullet, and blue
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crabs. Freshwater and brackish marshes are dominated by sawgrass, maidencane (Panicum hemitomon),
giant cutgrass (Zizaniopsis miliacea), and cattail (Typha spp.). In contrast with more coastal salt marshes,
these sites lack the extensive salt flats of salt grass (Distichlis spicata), glasswort (Salicornia spp.), and
salt barrens.

Seagrasses are sparse within Ochlockonee Bay; however, nearby areas of Apalachee Bay support
extensive seagrass beds. Shallow waters proximate to Ochlockonee Bay are dominated by shoal grass
(Halodule wrightii) and turtle grass (Thalassia testudinum). In deeper waters, manatee grass
(Syringodium filiforme) tends to dominate.
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3.0 Watershed Assessment and Water Resource Issues

3.1 Water Quality

The Ochlockonee River and Bay watershed experiences water quality challenges across both states.
Pollution sources are concentrated in the upper watershed, corresponding to agricultural activities,
mining, and urban land uses. Agricultural runoff is a significant contributor of nonpoint source (NPS)
pollution, particularly in parts of Gadsden County and much of Georgia’s portion of the watershed.
Urban runoff and NPS pollution are long-term challenges, especially in the Tallahassee area. Surface
mining, construction sites, landscape erosion, and unpaved roads are among other sources of NPS
pollution variably distributed within the watershed.

Surface water quality in the Ochlockonee River and Bay watershed varies by stream reach and
contributing land uses. The Ochlockonee and Little rivers have historically received poor quality water
from Georgia (Georgia Conservancy et al., 2005). Tributaries in both states are affected by NPS pollution
and alterations associated with land use practices within their contributing sub-watersheds.

3.1.1 Impaired Waters

The FDEP (2014b) identified 25 of the watershed’s 252 segments as impaired. These include 34 separate
impairments: 20 segments for bacteria (fecal coliforms, beach advisories, or shellfish harvesting
classification); five segments for dissolved oxygen (DO); six for nutrients; and three for iron. Since some
of the segments are impaired for more than one pollutant, the number of impairments exceeds the number
of impaired segments. A full list of FDEP-verified impaired waterbodies is available in Appendix F.

Impairments are particularly concentrated within the upper reaches of the Ochlockonee River basin
(Figure 3-1), including for bacteria throughout Telogia Creek and within the Little River basin. Lake
Jackson has continuing impairments for nutrients, low dissolved oxygen, and bacteria. Nutrient and
dissolved oxygen impairments have also been identified for Lake Talquin, and Lake Tallavana has
impairments identified for nutrients and bacteria. In the lower portion of the watershed, bacteria
impairments have been identified for Ochlockonee Bay.
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Table 3-1 depicts total maximum daily loads (TMDLSs) established for the Ochlockonee River and Bay
watershed (FDEP 2016a). A TMDL represents the maximum amount of a given pollutant a waterbody
can receive and still meet water quality standards, including its applicable water quality criteria and
designated uses. In addition to those listed, draft nutrient TMDLSs have been established for Lake Talquin
and Lake Tallavana. The U.S. EPA has also established a total phosphorus TMDL for the Harbinwood
Estates drain (EPA 2016e).

Table 3-1 TMDLs Adopted by the FDEP

Waterbody Name WBID(s)
Fecal Coliform
Black Creek 1024
Juniper Creek 682
Swamp Creek 427
Dissolved Oxygen
Juniper Creek 682
Mercury

Sopchoppy River (West Branch) 1038
Sopchoppy River (East Branch) 1038B
Crooked River 1241
Ochlockonee Bay 1248A
Ochlockonee River Mouth 1248B
Sopchoppy River (Estuarine Portion) 1248C
Chaires Creek 1255
Ochlockonee River 1297A
Ochlockonee River 1297B
Lake Talquin at Dam 1297C
Lake Talquin 1297D
Ochlockonee River 1297E
Ochlockonee River 1297F
Ochlockonee River 1297G
Lake lamonia 442
Gulf of Mexico (Franklin County; Ochlockonee Bay) 8025
Sopchoppy River 998

Source: FDEP 2014a

Total maximum daily loads are implemented through development and adoption of Basin Management
Action Plans (BMAPs) that identify the management actions necessary to reduce the pollutant loads
(FDEP 2016b). A BMAP for the upper Wakulla River and Wakulla Springs basin has been established by
FDEP within the adjacent St. Marks River watershed. Given regional-scale connections between surface
and groundwater, protection of Wakulla Spring is an important consideration for management of the
Ochlockonee River and Bay watershed. The groundwater contribution area for Wakulla Spring extends
across much of the northern portion of the Ochlockonee River watershed, into Gadsden County and
southwest Georgia (Figure 3-2).

The FDEP adopted a statewide TMDL for reducing human health risks associated with consuming fish
taken from waters impaired for mercury. The primary source of mercury depositions in the environment is
atmospheric deposition. It is estimated that about 70 percent of deposited mercury comes from
anthropogenic sources (FDEP 2013). Approximately 0.5 percent of the mercury load in Florida waters has
been identified as being discharged directly to surface waters by permitted industrial and domestic
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wastewater facilities (FDEP 2013). Only a small part of mercury in the environment is in the form of
methylated mercury, which is biologically available to the food chain. The statewide TMDL for mercury
includes a reduction target for fish consumption by humans and by wildlife and an 86 percent reduction in
mercury from mercury sources in Florida (FDEP 2013).

3.1.2 Pollution Sources

Nonpoint source (NPS) pollution is generated when stormwater runoff collects pollutants from across the
landscape (lawns, pavement, highways, dirt roads, buildings, farms, forestry operations, and construction
sites, etc.) and carries them into receiving waters. Pollutants entering the water in this way include
nutrients, microbial pathogens, sediment, petroleum products, metals, pesticides, and other contaminants.
Typical categories of NPS pollution include stormwater runoff from urban and agricultural lands and
erosion and sedimentation from construction sites, unpaved roads, and destabilized stream banks.
Atmospheric deposition of nitrogen, sulfur, mercury, and other toxic substances via fossil fuel
combustion also contribute to NPS pollution.

Stormwater runoff, closely associated with land use, is the main contributor to NPS pollution. Urban land
use, especially medium- to high-density residential, commercial, and industrial uses have the highest NPS
pollution per acre (EPA 2016c). In urban areas, lawns, roadways, buildings, commercial, and institutional
properties all contribute to NPS pollution (EPA 2016c). Potential pollutants associated with stormwater
include solids, oxygen-demanding substances, nutrients such as nitrogen and phosphorus, pathogens,
petroleum hydrocarbons, metals, and synthetic organics (EPA 2016c).

Urban and suburban land use in the Ochlockonee River and Bay watershed is concentrated around the
Tallahassee metropolitan area, with additional development occurring around Quincy, Greensboro,
Havana, Bristol, Sopchoppy, and unincorporated communities, particularly in the northern reaches of the
basin. While these areas contribute significantly to NPS pollution, the urban-rural fringe, which hosts new
development and construction sites, introduces new NPS and expands the extent of impervious surfaces in
the watershed.

In the Ochlockonee River and Bay watershed, two entities (Leon County and the City of Tallahassee)
currently hold Municipal Separate Storm Sewer System (MS4) NPDES Stormwater permits for
stormwater conveyance (not combined with sewer) that discharges to waters of the state (FDEP 2017a).
Very few developed areas generating stormwater runoff are in close proximity to Ochlockonee Bay.
However, tributaries and rivers that discharge to the bay are vulnerable to NPS pollution associated with
stormwater. Major stormwater retrofit facilities have been completed as part of the ongoing effort to
restore Lake Jackson, including regional facilities in the Megginnis Creek and Okeeheepkee basins.

Agricultural uses are concentrated in the northern portions of the watershed, particularly within the upper
Telogia Creek basin. In 1989, the NWFWMD designated the northern Telogia Creek watershed as a
Water Resource Caution Area due to limited availability of surface and groundwater. The natural stream
flow regime along the upper reach of the Telogia Creek has been affected by historical withdrawals and
impoundments (NWFWMD 2014).

Silviculture is a prominent land use across most of the watershed. Practices such as ditching, landscape
alteration, road construction, fertilizer application, and harvesting can result in effects such as habitat
fragmentation, stream channelization, erosion, sedimentation, nutrient enrichment, discharge of untreated
runoff, as well as effects on water temperature, DO, and pH (EPA 2016d; Stanhope et al. 2008).
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On-site sewage treatment and disposal systems (OSTDS) are widespread sources of nutrients and other
pollutants. Significant concentrations of OSTDS can degrade water quality in groundwater and proximate
surface waters. While a well-maintained OSTDS is effective for containing pathogens, surfactants,
metals, and phosphorus, conventional OSTDS do not effectively treat and remove nitrogen. Dissolved
nitrogen is frequently exported from drainfields through the groundwater (National Research Council
2000). Additionally, OSTDS in areas with high water tables or soil limitations may not effectively treat
other pollutants, including microbial pathogens. These pollutants can enter surface waters as seepage into
drainage ditches, streams, lakes, and estuaries (NRC 2000; EPA 2015).

In the Ochlockonee River and Bay watershed, most rural and unincorporated communities and a number
of suburban communities and subdivisions near Tallahassee rely on OSTDS for wastewater treatment
(Figure 3-3). These areas include the northern reaches of the watershed, where most development has
occurred, particularly near Lake Talquin, Havana, Midway, Quincy, and eastern Gadsden County.
Concentrations of septic systems are also in the Lake Jackson basin and within the Lake lamonia
drainage.

The Florida Water Management Inventory data reported approximately 23,000 known or likely septic
systems in the watershed (FDOH 2016). Known septic systems are based on permit data combined with
inspection records. Likely septic systems are based on results of the review of nine criteria, but without
inspection verification.

By the mid-1990s, Leon County began to see a decline in new septic installations, as did Franklin and
Liberty counties (FDOH 2015). Wakulla and Gadsden counties saw a peak of new installations in 2005
(FDOH 2015). However, Wakulla County also added 8,200 linear feet of sewer lines in the same year, as
well as 5,700 linear feet of sewer in 2004, which likely contributed to the decrease in new installations in
years to follow (Wakulla County 2005).

Erosion and sedimentation are natural phenomena that can be accelerated by human activities, with
resulting undesirable water quality impacts, including habitat smothering, elevated turbidity and
suspended solids, and hydrologic impacts. Factors such as highly-erodible soils, steep unstable slopes,
and high rainfall intensities, are important factors in erosion and sedimentation (Reckendorf 1995).
Construction activities, unpaved roads, abandoned clay pits, and agricultural and silvicultural practices
lacking proper BMPs are common sources of sedimentation. Accelerated stream bank erosion, caused by
increased runoff associated with impervious surfaces, can also be a significant source of sedimentation
into receiving waters. The NRCS has calculated rates of erosion for various land use types including
cropland (8.3 tons/acre/year), pasture/hayland (0.5 tons/acre/year), and forest land (0.8 tons/acre/year).

Since the 1950s, sediment loads have increased in the Ochlockonee River drainage, due to conversion of
timberlands to agricultural lands and mining operations (FDEP 2008). As of 2008, an estimated 1.5
million metric tons of soil was eroding into the Ochlockonee basin from croplands in Georgia and
160,000 metric tons was eroding from croplands in Florida (FDEP 2008).

Sedimentation has the potential to smother submerged aquatic vegetation and other benthic habitats, to
impact shellfish beds, accumulate sediment in riffle pools, and increase turbidity in the water column.
Sedimentation has been implicated in the elimination of freshwater mussels from much of their historic
range, including within the Ochlockonee River (USFWS 2003). Increased sediment accumulation in
surface waters can also change the hydrology and holding capacity of waterbodies by reducing channel
depth and accommodation space, thus altering channel morphology and exacerbating flooding issues.
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Figure 3-3 Septic Tank Locations in the Ochlockonee River and Bay Watershed

Pollution from marinas can depend on the availability of pump-out facilities and the level and consistency
of marina BMP implementation (FDEP 2015b, 2016c). The Florida Clean Marina Program and Florida
Clean Boatyard Program are voluntary designation programs for implementing environmental practices to
protect Florida’s waterways. There is currently one major marina located on Ochlockonee Bay in
Panacea; however, there are currently no pump-out facilities or Clean Marina designations in the
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watershed (FDEP 2015c). There may be opportunity for improvement in smaller marinas and docking
facilities, which can contribute to water quality issues, but which may go unaddressed because of their
size and remote locations.

There are 13 permitted domestic Wastewater Treatment Facilities (WWTFs) and 14 industrial WWTFs
within the watershed (FDEP 2017a) (Figure 3-4). Domestic WWTFs, flows and discharge type are
included in Table 3-2 below. The Liberty County Correctional Institution is permitted as both a domestic
wastewater treatment facility and a residual application facility. The Wakulla County — Otter Creek
facility is undergoing major upgrades to advanced wastewater treatment standards, with the ability to
provide reclaimed water to customers, scheduled to be completed by 2019.

Table 3-2 Domestic Wastewater Facilities
- Permitted 2015 Flow . -
Facility Name County Flow (mgd) (mgd) Discharge Type
Gadsden East WWTF Gadsden  0.25 0.15 RIB
Greensboro High o
School WWTP Gadsden  0.01 RIB
City of Gretna WWTP  Gadsden 0.40 0.28 Sprayfield
Town of Havana Sprayfield; reuse at
WWTE Gadsden  0.40 0.16 WWTP
Havana Middle School
WWTP Gadsden  0.02 0.00 RIB
. . Surface water to Quincy
City of Quincy WWTP  Gadsden 1.50 0.92 Creek: reuse at WWTP
Rentz MHP WWTP Gadsden  0.01 ** RIB
~Or [T EIAmErEr; Leon 0.01 ** Absorption field
School WWTP ' P
Lake Jackson WWTP Leon 0.50 0.25 RIB
Killearn Lakes WWTP  Leon 0.70 0.65 RIB
Liberty Correctional .
Institution WWTP Liberty  0.28 0.17 RIB
City of Bristol WWTF  Liberty 0.25 0.12 RIB
Wakulla County - Otter .
Creek WWTE Wakulla  0.60 0.57 Sprayfield

Source: FDEP 2016h, 2017a.
*See Parts 11-VII of Chapter 62-610, F.A.C. for more information.
** Annual flow information not compiled by FDEP
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Figure 3-4 Permitted Wastewater Facilities within the Ochlockonee River and Bay Watershed

A significant amount of intensive surface mining is ongoing in Gadsden County and in southern Georgia
(Figure 3-5). Materials mined in the watershed are sand and fill material, Fuller's earth, limestone, and
crushed stone (FDEP 2014c; Georgia Environmental Protection Department [EPD] 2002). Fuller's earth, a
type of clay, is removed through strip mining. Mining and extraction are estimated to cover
approximately 936 acres of the watershed within Florida (FDEP 2015a). The Gadsden County Future
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Land Use Map allows mining on approximately 11,779 acres (Gadsden County 2015). The USGS
recognizes four major mining operations within the Ochlockonee River and Bay watershed, all located in
Gadsden County:

e Crowder Sand Processing Plant (Sand and Gravel);

e Quincy Plant (Perlite);

e Engelhard Corporation (Fuller’s Earth); and

e McCall Pit (Fuller’s Earth).

Discharge from clay mine operations and fertilizer production in Attapulgus, Georgia, has been affecting
Attapulgus Creek just north of the state border in Georgia, the Little River in Florida, and ultimately Lake
Talquin, since the early 1990s. BASF reported discharge of nearly 3.5 million pounds of ammonia and
more than 2 million pounds of nitrate compounds in 2014 (EPA 2014). In the same year, BASF also
generated approximately 5.6 million pounds of production-related waste, of which zero percent was
treated and only four percent was recycled (EPA 2014). Georgia EPD granted an indefinite NPDES
permit extension in 2001 for the discharge to Little Attapulgus Creek. Monitoring and assessment
conducted in 2006 on behalf of Leon County concluded that 37 to 87 percent of the total nitrate-nitrite
load in the Little River watershed and 12 to 68 percent of the load in upper Lake Talquin were attributable
to industrial discharge at the Attapulgus plant (Applied Technology and Management 2008).

As of 2014, there were three Toxics Release Inventory sites in the watershed, two in Gadsden County and
one in Liberty County (EPA 2017). There is also one hazardous waste facility located in Tallahassee
registered as an EPA Biennial Reporter facility (EPA 2016b).

Additionally, 283 closed, two abandoned, and 212 active petroleum contamination tracking sites within
the watershed are registered with the Storage Tank and Petroleum Contamination Monitoring (STCM)
database. There are three contaminated dry-cleaning sites eligible for the state-funded Dry-cleaning
Solvent Cleanup Program. The majority of STCM and dry-cleaning sites are located in historically
developed areas in the northern portion of the watershed including Tallahassee, Quincy, and Havana.
Several sites are also located in Gretna, Bristol, and Greenshoro.

There are currently no EPA National Priority List (NPL) Superfund sites within the Ochlockonee River
and Bay watershed. However, two non-NPL Superfund sites, Post & Lumber Preserving Company, Inc.,
and the Quincy Landfill in Gadsden County, are located within the watershed. Post & Lumber Preserving
is also a state-funded cleanup site that is contaminated with wood preserving waste. A non-NPL site is a
site that has not been placed on the NPL list through the EPA’s formal process for assessing hazardous
waste sites. However, the EPA can take short-term cleanup actions on non-NPL sites under the
emergency removal program.

Atmospheric deposition contributes nitrogen and mercury to the system. The draft TMDL for Lake
Talquin (FDEP 2016a) lists atmospheric deposition as a measurable source of both nitrate and
ammonium. Similarly, the final basin management action plan for the Lower Wakulla River (FDEP
2016a) indicates that atmospheric deposition is the source of approximately 13 percent of the nitrogen
loading to the spring basin. Florida’s geographic setting and meteorology prompt mercury deposition
from the atmosphere. Biochemical conditions in Florida waters and sediments are conducive to
conversion of mercury originating from atmospheric deposition to the more toxic and bio-accumulative
methyl-mercury form (EPA 1997). Methyl-mercury biomagnifies as it moves through the aquatic food
chain (EPA 1997).

The four designated waterbody segments in the Ochlockonee River and Bay watershed were removed
from the impaired waters list for mercury in fish in 2014 due to the adoption of TMDLs for mercury
(FDEP 2014b). Mercury levels in seafood are addressed through consumption advisories issued by the
Florida Department of Health.
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3.2 Natural Systems

Aguatic habitats and fish and wildlife resources may be degraded or lost due to the water quality
problems discussed above, as well as due to sedimentation and sediment quality changes. The
Ochlockonee River provides important habitat for the Gulf sturgeon. Additionally, freshwater mussels are
particularly vulnerable to anthropogenic impacts, and their sustainability may be indicative of other
species and resources dependent on benthic conditions and water quality. Four species (Ochlockonee
moccasinshell, oval pigtoe, shinyrayed pocketbook, and purple bankclimber) have had dramatic declines
in population in the Ochlockonee River system and are at risk of extinction (USFWS 2003). As filter
feeders, mussels are sensitive to heavy metals, ammonia, algae on substrates, low dissolved oxygen,
pesticides, and possibly microorganisms from discharged wastewater. They require permanently flowing
water of good quality (USFWS 2007). Impoundments and other physical changes also affect habitat
conditions for mussels, as well as for other aquatic species (USFWS 2007). Bank erosion and
sedimentation from erosive land uses and unpaved roads also impact benthic habitat and water quality.

Many of the watershed’s upland lakes have undergone hydrologic alteration and have suffered impacts
from point and NPS pollution, particularly in the Tallahassee metropolitan area. Lake Jackson and Lake
lamonia have experienced extensive growth of non-native aquatic plants. This has diminished native plant
cover and stressed aquatic species. Invasive plant species include hydrilla (Hydrilla verticillata), water
hyacinth (Eichhomia crassipes), alligatorweed (Alternanthera philoxeroides), burhead sedge (Oxycaryum
cubense), Cuban bulrush (Oxycaryum cubense), and water lettuce (Pistia stratiotes). Management of
aquatic vegetation, including invasive species, is an ongoing challenge in fresh waters across the state —
including within lakes Jackson, lamonia, Carr, and Hall (FWC 2016c). Much of the management
challenge includes addressing public access and use, as well as environmental conditions.

The periodic draining and refilling of lakes, such as Lake Jackson and Lake lamonia, controls and defines
the consistency of plant and animal communities within the lakes. During drawdowns, aquatic vegetation
dies and decomposes, exposing more of the lake bottom and improved habitat for some fish species
(McGlynn 2006a, 2006b).

Environmental conditions in the Ochlockonee estuary are generally undescribed except for relatively
limited information on water quality. Few studies have examined the ecological communities and their
interactions. General habitat features (e.g., fresh and salt marshes, oyster reefs) have been mapped for the
most conspicuous communities; however, no site-specific studies have examined the faunal assemblages
inhabiting these areas. Community-level data (e.g., species composition, abundance) can only be
surmised based on studies in adjacent areas. Based on this lack of information, a comprehensive
biological and water quality monitoring program would be needed to assess estuarine conditions.

In the coastal lowland region of the watershed, most intertidal communities are in relatively good
condition. Little research has been conducted on the status and quality of salt marsh habitat in
Ochlockonee Bay. The effects of sea level rise on the adjacent Apalachee Bay and the St. Marks National
Wildlife Refuge, however, have been assessed since the late 1990s. Recent investigations at the Refuge
by USFWS using the Sea Level Affecting Marshes Model indicate tidal fresh marsh communities would
transition to salt marsh with rising sea levels (USFWS 2012). Impacts observed in Apalachee Bay are
likely to be observed in Ochlockonee Bay as well, due to proximity and similarities in near-shore
elevation, offshore gradient, and species composition.

Conservation lands, which help to protect both water and habitat quality in riverine and coastal areas,
account for nearly 44 percent, or 366,000 acres, of the land area within the Florida portion of the
Ochlockonee River and Bay watershed. Due to the number of contiguous conservation lands in the
Ochlockonee River and Bay watershed, and relatively limited coastal development, significant portions of
the watershed support a diversity of habitats and wildlife.
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Some of the largest tracts of protected lands in the watershed include portions of the Apalachicola
National Forest and Tate’s Hell State Forest. Together, the Apalachicola National Forest and Tate’s Hell
State Forest buffer the Apalachicola and Ochlockonee bays and protect floodplains along the New,
Ochlockonee, and Crooked rivers. Conservation lands in the watershed are summarized in Appendix G.

3.3 Floodplains and Floodplain Management

Floodplains provide important functions for water resources, as well as for the human community.
Properly functioning floodplains protect water quality by allowing storage of floodwaters, reducing runoff
velocity and preventing erosion and sedimentation. Floodplains attenuate potential flood effects, while
also providing an ecological link between aquatic and upland ecosystems. They also provide important
habitat for many terrestrial and aquatic species. In addition to impacting water resources, development
and encroachment into flood-prone areas can place residents and property at risk. Floodplain
encroachment reduces flood-carrying capacity, increases flood heights and velocities, and degrades
natural systems in areas beyond the encroachment itself.

Maintaining the hydrological integrity of the floodplain can benefit surface water systems in drought
conditions, as well as flood conditions. Floodplain vegetation reduces evaporation and increases soil
water storage capacity. Riparian wetlands, marshes, and floodplain forests help to slow stormwater
runoff, protecting water quality and regulating the release of water into streams and aquifers.

Riverine floods are common along major rivers and their tributaries. Within the Ochlockonee River and
Bay watershed, the Ochlockonee, Sopchoppy, and Crooked Rivers; tributary streams; wetlands, low-lying
areas; coastal areas; and closed basins are subject to significant flooding. Flooding is particularly
problematic in high-growth and densely populated areas. Flooding impacts can be aggravated by
inadequate public awareness of the potential for flooding events and associated consequences.

Federal Emergency Management Agency digital flood maps indicate that 400,625 acres (approximately
48 percent) of the Ochlockonee River and Bay watershed are delineated as Special Flood Hazard Area
(Figure 2-7). Lands prone to flooding are predominantly in the lower portion of the watershed in the
coastal lowlands where extensive wetlands, old submerged beaches, and seagrass meadows have a wave
dampening effect. Most of this region is public conservation land, so risks to private property are limited.

The Crooked River, much of St. James Island, the lower Sopchoppy River, and the Ochlockonee River
from the coast to about 30 miles upstream, are also vulnerable to storm surges (FEMA 2014). This area
has little development within the watershed boundary and is mostly public land or private timberland.

The coastline within the Ochlockonee River and Bay watershed is an extensive low-energy area, with a
gently sloping continental shelf, no offshore barrier islands, and several rivers, creeks, and marshes
discharging directly into the Gulf of Mexico. The coastline is also in a generally upwind direction,
resulting in limited sand transport and wave heights that are commonly 3-4 centimeters or less. During
storm events, Franklin and Wakulla counties are susceptible to tide wave amplification. A 2014 Wakulla
County Flood Insurance Study identified seven hurricanes since the 1830s that have resulted in damage to
the region, including extensive shoreline erosion and inundation depths of up to 10 feet (FEMA 2014).

Flood protection needs within the Ochlockonee River and Bay watershed are closely related to
stormwater management, as well as land use planning and land development regulation. Thus, for both
retrofit and new development, flood protection and water quality treatment efforts must be closely
coordinated.
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4.0 Watershed Protection and Restoration

4.1 Management Practices

Watershed management is inherently a collaborative effort on the part of state, regional, and federal
agencies; local governments; nongovernment organizations; the business community; and the public.
Implementation is conducted at the watershed, sub-watershed, and local scale. Recommended
management strategies for surface water improvement and management are described below.

4.1.1 Nonpoint Source Pollution Abatement

Addressing NPS pollution is a vital part of watershed management in the Ochlockonee River and Bay
watershed. As described above, stormwater runoff carries pollutants from the landscape that diminish
water quality, and it physically impacts streams and aquatic habitats. Multiple strategies can be employed
to reduce NPS pollution and protect and improve water quality and watershed resources.

Stormwater Retrofit

Among the most effective means of reducing NPS pollution is to retrofit existing stormwater management
systems to add treatment and improve, restore, or approximate natural hydrology. In addition to
improving water quality, appropriately designed retrofit projects improve flood protection, reduce
physical disturbance from erosion and sedimentation, and provide aesthetic and recreational use benefits.
Stormwater retrofit efforts have proven particularly important in the Lake Jackson basin, where both Leon
County and the city of Tallahassee have improved and built upon existing stormwater systems to protect
and restore water quality and to improve local flood protection.

Implementation may include a mixture of traditional and nonstructural approaches. There are numerous
methods of stormwater management and treatment, among which are wet and dry detention ponds,
infiltration systems, stormwater harvesting, wetland treatment systems, stormwater separator units,
bioretention, vegetated swales and buffers, pervious pavement, green roofs, and chemical (alum)
treatment. Specific measures employed depend on site conditions, including soils, water table conditions,
flow, intended uses, and available land area. Optimally, a treatment train approach is employed,
add