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1.0 Introduction

The Surface Water Improvement and Management (SWIM) plan for the St. Marks River and Apalachee
Bay watershed is intended to provide a framework for resource management, protection, and restoration
using a watershed approach. The SWIM Program is administered through the Northwest Florida Water
Management District (NWFWMD) and includes management actions to address water quality, natural
systems, and watershed functions and benefits. This plan is an update to the original plan, developed in
1997 and updated in 2009.

The St. Marks River and Apalachee Bay watershed begins in southern Georgia and includes the St. Marks
River, the Wakulla River, and Apalachee Bay, as well as their tributaries and drainage areas. The
watershed is located primarily in Leon, Jefferson, and Wakulla counties (Figures 2-1 and 2-2). The
watershed also includes numerous springs, including Wakulla Spring, Sally Ward Spring, St. Marks River
Rise, and the Spring Creek Springs Group. Although a small portion of the watershed is located in
Georgia, the scope of this plan, for implementation purposes, is limited to the Florida portion.

The St. Marks River and Apalachee Bay watershed provides important environmental functions with
numerous benefits and services for people 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 SWIM Program Background, Goals, and Objectives

Surface Water Improvement and Management In addition to the SWIM Act of 1987, the following
plans have been develope_d pursua_tnt to thg SWIM Florida Statutes and administrative codes support
Act, enacted by the Florida Legislature in 1987 B P NSV IV R

and amended in 1989 through sections 373.451- :
373.459, Florida Statutes (F.S.). Through this [RSRCUELICEZEERERNE Ul CERCIEE et Il
Act, the Legislature recognized threats to the Ukt Gy Cplal [Wpevsimeils ol
quality and function of the state's surface water Conservation or Recreation

resources. The Act authorized the state’s five Chapter 375, F.S.: Land Acquisition Trust
water management districts to: Fund
° Deve'op p|ans and programs to improve Se(:‘tion 403067(7)(A)4, F.S.: Total Maximum
management of surface waters and associated Daily Loads (TMDLs)
resources, Section 373.042, F.S.: Minimum Flows and
e Identify current conditions and processes Minimum Water Levels
affecting the quality of surface waters; Chapter 62-43, Florida Administrative Code
. . (F.A.C.): Surface Water Improvement and
e Develop strategies and management actions Management Act

to restore and protect waterbodies; and

Chapter 62-302, F.A.C.: Surface Water Quality
e Conduct research to improve scientific Standards

understanding of the causes and effects of the
degradation of surface waters and associated
natural systems.

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

Chapter 62-304, F.A.C.: TMDLs
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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 with jurisdictions, agencies, and other
stakeholders across the watershed. Among these
are local, state, and federal agencies; conservation
land management organizations; non-
governmental organizations; and other interested
stakeholders.

The SWIM program addresses watershed priorities
by identifying management options and supporting
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.

1.2 Purpose and Scope

Development of the 2017 St. Marks River and
Apalachee Bay SWIM Plan update (hereafter 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

DRAFT

In the St. Marks River and Apalachee Bay watershed,
major stakeholders include:

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
Leon, Wakulla, and Jefferson counties

Municipalities, including Tallahassee, St. Marks,
and Monticello

U. S. Department of Agriculture

U.S. Department of the Interior

U.S. Fish and Wildlife Service

The Nature Conservancy

The National Fish and Wildlife Foundation

Wakulla Springs Alliance

Apalachee Audubon Society

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

Unincorporated communities, including
Crawfordville, Panacea, Lloyd, Medart,
Newport, Shadeville, and Shell Point

And many others

Gulf resources affected by the Deepwater Horizon oil spill.

The 2009 St. Marks River Watershed SWIM Plan recognized three priority objectives that also address
three of the NWFWMD'’s statutory areas of responsibility:

e Water quality protection and improvement, focusing on prevention and abatement of nonpoint source
(NPS) pollution in the upper reaches of the basin;

e Natural systems protection, enhancement, and restoration, including stream, wetland, aquatic, and
riparian and upland buffer areas; and

e Flood protection, with a focus on protecting and restoring floodplain areas and functions.
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This plan continues 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 the watershed’s
current condition, and identifies priority challenges affecting watershed resources and functions. The
2017 SWIM Plan also prescribes a set of management actions and projects to meet those challenges and
needs. Management actions are generally limited to those within the mission and scope of the NWFWMD
SWIM program, recognizing the ongoing initiatives and needs of local communities and other agencies.
The projects outlined are intended to leverage funding from many sources; integrating the efforts of local
governments, state and federal agencies, and private entities to achieve mutual objectives and goals; and
to present innovative solutions to watershed issues.
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2.0 Watershed Description

2.1 Geographic and Geological Characteristics

The St. Marks River and Apalachee Bay watershed covers
approximately 748,800 acres and extends from the red hills of
southern Georgia through the Big Bend of Florida. Approximately
91 percent of the watershed is in Florida, with the remainder in
Georgia (Figure 2-1). Within Florida, the watershed encompasses
portions of Leon, Jefferson, and Wakulla counties.

The St. Marks River begins as an intermittent blackwater stream,
collecting surface water drainage from much of eastern Tallahassee.
The stream submerges at Natural Bridge and re-emerges one-half
mile south at St. Marks River rise, with its flow greatly augmented
by the contribution of ground water. The Wakulla River, the largest
tributary of the St. Marks River, is a spring-fed river that merges
with the St. Marks River approximately five miles north of
Apalachee Bay.

Major stream systems and hydrologic features within the watershed
include the St. Marks River, its primary tributary the Wakulla River,

DRAFT

St. Marks River and Apalachee
Bay watershed attributes:

Two states: Georgia and
Florida

Three Florida counties

Three EPA Level 4
ecoregions

25 distinct natural
communities

One of the world’s largest
and deepest freshwater
springs

748,800 acres

several large and numerous small lakes, the Wakulla Karst Plain, and some of Florida's most important

spring systems. These are described further below.

Figure 2-1 Proportion of the St. Marks River and Apalachee Bay Watershed by State and Florida Counties
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The St. Marks River and Apalachee Bay watershed is within the Gulf Coastal Plain physiographic region,
characterized by gently rolling hills, ridges, and alluvial floodplains underlain by sediments of sand,
gravel, porous limestone, chalk, marl, and clay. Within this greater physiographic region, the Florida
portion of the watershed contains two localized physiographic regions: the Northern Highlands, north of
the Cody Scarp; and the Gulf Coastal Lowlands to the south. The Northern Highlands are characterized
by greater topographic relief and extensive sand and clay deposits overlying limestone bedrock. Within
the watershed, this region is expressed as the Tallahassee Hills subdivision. South of the Cody Scarp, the
Gulf Coastal Lowlands is an expansive, gently sloping plain dominated by karst features, regionally
defined as the Woodville Karst Plain, extending to the Gulf of Mexico.

The Cody Scarp is the most prominent landform of the region’s physiography, and differences in
hydrology above and below the scarp influence the region’s ecology. The Cody Scarp is a relict
escarpment of the Pleistocene epoch, when sea level was nearly 200 feet higher than today. Due to soils
of lower permeability, much of the rainfall above the Cody Scarp runs off as surface flow. Below the
scarp, where confining units are thin or absent and karst features more numerous, rainwater directly
recharges the Floridan aquifer with little surface runoff.

The Tallahassee Hills region is underlain by unconsolidated sand and clayey deposits of Pleistocene to
Holocene age (from approximately 2.6 million years ago to present day). Beneath the surficial deposits,
Miocene (23.03 to 5.3 million years before present) age clayey sediments, comprising the intermediate
system, function as a semi-confining unit between the surficial sands and underlying Floridan aquifer
limestones. Despite the general confinement of the aquifer in this region, hydrologic connectivity between
surface waters and the Floridan aquifer exists for lakes with sinkhole features.

The watershed has three major hydrostratigraphic units: the surficial aquifer system, the intermediate
system, and the Floridan aquifer system. The surficial aquifer is recharged through infiltration of
rainwater and fluctuates in elevation with droughts or seasonal differences in rainfall. It is hydraulically
connected to many lakes, ponds, wetlands, and streams. Below the surficial aquifer system is the
intermediate system, a low permeability unit typically comprised of Miocene age clayey sediment. As
described by the NWFWMD (2013), the Floridan aquifer system consists of a thick sequence of carbonate
units 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, where it discharges into the Gulf of Mexico.

Below the Cody Scarp, the surficial sediments and intermediate system are absent in many areas and the
St. Marks Formation or Suwannee Limestone occur at or near land surface. In southern Leon County and
much of Wakulla County, the limestone formations that underlay the ground surface include solution
channels and conduits that have formed as the limestone has slowly dissolved due to percolation of acidic
rainfall and surface water over many years (Lewis et al. 2009). The development of these features is most
advanced within the Woodville Karst Plain.

Groundwater recharging the Floridan aquifer within the Woodville Karst Plain generally travels towards
spring systems, including Wakulla Spring, Sally Ward Spring, St. Marks River Rise, and the Spring
Creek springs group. The groundwater contribution area for Wakulla Spring (Figure 2-3) extends further
north and west into Gadsden County and southwest Georgia, while the contribution area for the St. Marks
River Rise extends north into southwest Georgia and to the eastern-most extent of the watershed.
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Soils within the St. Marks River and Apalachee Bay watershed range from moderately drained clay-rich
soils inland to well-drained sandy soils along the coast. Soils within the northern watershed formed on
beds of clayey and sandy parent materials. Upland soils of the Tallahassee Hills are well developed, with
distinct horizons that exhibit the vertical movement of iron and organic materials. Upland soils below the
Cody Scarp are generally sandy, some with a loamy subsoil, and commonly moderately to well drained.
Hydric soils (or wet soils that develop anaerobic conditions) occur in wetlands and floodplains across the
watershed, while younger poorly developed soils can be found along the coastline.

2.2 Hydrologic Characteristics

2.2.1 Major Streams and Tributaries

The St. Marks River, which flows approximately 35 miles before discharging into Apalachee Bay, begins
as an intermittent blackwater stream and flows south, collecting surface water drainage from much of
eastern Tallahassee. The stream submerges at Natural Bridge and re-emerges one-half mile south at St.
Marks River Rise with its flow greatly augmented by the contribution of groundwater. Discharge
measurements indicate that, on average, approximately 80 percent of the flow at the rise is contributed by
spring discharge. The groundwater contribution area for the St. Marks River Rise extends into southwest
Georgia and overlaps the St. Marks River surface water basin. The upper St. Marks River receives
intermittent surface flow from four sub-basins in the upper watershed: Lake Miccosukee, Patty Sink
Drain, Black Creek (upper), and Lake Lafayette. During moderate to wet periods, flow discharges from
Lake Lafayette into the St. Marks River via an outlet structure (Lewis et al. 2009).

The main tributary of the St. Marks River is the Wakulla River, which originates in northern Wakulla
County at Wakulla Spring and flows south approximately ten miles before joining the St. Marks River at
the City of St. Marks. There is little direct surface water runoff to the Wakulla River; however, several
sinking streams within the groundwater contribution area contribute water to the Floridan aquifer within
the spring groundwater contribution area. Among these are Lost Creek, Fisher Creek, Jump Creek, and
Black Creek. Surface water flowing into the Lost Creek swallet runs underground through the aquifer and
conduit systems and discharges to either the Spring Creek Springs Group or Wakulla Spring, depending
on hydrologic conditions.

2.2.2 Lakes

There are over 100 lakes in the watershed, encompassing about 3,000 acres (FDEP 2015a). A number of
these are not connected with surface channels and are essentially closed, internally drained basins that
recharge the underlying aquifer. Much of urban Tallahassee drains to Lake Munson, southwest of the city,
and Lake Lafayette to the east. Lake Munson is a cypress-lined impoundment of Munson Slough covering
255 acres. The lake drains south several miles to Ames Sink. Groundwater tracing studies funded by the
Florida Geological Survey have confirmed a hydrologic connection between Ames Sink and Wakulla
Spring (Kincaid and Werner 20038).

Lake Lafayette (Figure 2-4) was once an ancient tributary of the St. Marks River that is now generally a
closed basin, connected intermittently to the St. Marks River during moderate to high water conditions.
The lake system has been the subject of multiple alterations that have resulted in four distinct sections:
Upper Lake Lafayette, Piney Z Lake, Lower Lake Lafayette, and Alford Arm. Construction of earthen
dikes to separate the four sections of the Lake Lafayette system resulted in the isolation of Falls Chase
Sink (sometimes called Upper Lafayette Sink) in upper Lake Lafayette, which historically drained the
entire basin. The entire lake system, including Falls Chase Sink, which is hydrologically connected to the
Floridan aquifer, receives drainage from eastern Tallahassee.
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Figure 2-4 Lake Lafayette

Lake Miccosukee (Figure 2-5) covers approximately 6,226 acres northeast of Tallahassee in Jefferson
County. It too was a historic tributary of the St. Marks River that is now a closed basin (Chelette et al.
2002). An impoundment at the south end of the lake and a berm blocking Lake Miccosukee Sink
artificially maintain the lake level.
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2.2.3 Springs and Karst Features

The hydrogeology of the St. Marks River and Apalachee Bay watershed is characterized by the
interaction of surface water and groundwater due to the limestone bedrock and karst hydrogeology.
Approximately 23 verified swallets have been identified and mapped north of the Cody Scarp with about
31 swallets and 47 springs mapped below the scarp (FGS 2015c; NWFWMD 2016d). There are also
numerous unmapped sinkholes. The system has three first magnitude (over 100 cubic feet per second [cfs]
discharge) springs: Wakulla Spring, St. Marks River Rise, and the Spring Creek Springs Group, and three
second magnitude (10-100 cfs discharge) springs: Horn, Sally Ward, and Chicken Branch springs.

Wakulla Spring is in Edward Ball Wakulla Springs State Park about 20 miles south of Tallahassee. It is
one of the largest of Florida’s springs, with a long-term median discharge of 547 cfs. The spring pool is
roughly circular with a diameter of 315 feet north to south. The maximum pool depth is 185 feet. The
vent opening is a horizontal ellipse along the south side of the pool bottom measuring approximately 50
feet by 82 feet. Along with a few smaller springs nearby, including Sally Ward Spring, Wakulla Spring is
the primary source of the Wakulla River.

St. Marks River Rise is a resurgence of the St. Marks River, about a half mile south of where it sinks into
a swallet at Natural Bridge. Because of significant ground water discharge at the rise, the St. Marks River
flow, on average, increases from 80 cfs above the swallet to 480 cfs just downstream of the rise. The
median spring discharge, based on the difference between upstream and downstream flow in the river, is
353 cfs.

The tidally influenced Spring Creek Springs Group includes 14 known submarine springs, including four
major vents. Most vents discharge into the mouth of Spring Creek before it reaches the Gulf of Mexico.
Discharge includes both saltwater and freshwater components. The average freshwater flow, based on
USGS estimates, was 417 cfs during the period of June 2007-June 2010. Spring flow may exhibit short
periods of reversal at high tide. During sustained dry conditions, flow at the Spring Creek springs may
cease when salt water within the cave system blocks freshwater flow. This condition appears to be
associated with a diversion of groundwater flow and increase in discharge at Wakulla Spring (Davis and
Verdi 2013).

Ames Sink, Ames Sink 2, and Kelly Sink are receiving bodies for water flowing from Lake Munson and
Munson Slough. On most occasions, Ames Sink drains outflow from Lake Munson to the Floridan
aquifer. From there, the water travels toward Wakulla Spring where it is again discharged as surface
water. Based on tracer test results, water can travel from Ames Sink to the vicinity of Wakulla Spring in
as little as just over three weeks (Kincaid and Werner 2008).

Fred George Sink is a hydrologically important sinkhole feature in the City of Tallahassee that forms a
connection with the upper Floridan aquifer. Several swallets in northeastern Leon County, including Bird,
Patty, Lake Drain, Wood, and Copeland, contribute water within the Horn, St. Marks River Rise, and
Wakulla Spring contribution areas. Additionally, Falls Chase Sink in Upper Lake Lafayette drains a
significant portion of eastern Tallahassee (McGlynn 2006).
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Figure 2-6 Topography and Major Waterbodies
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2.2.4 Palustrine, Riparian, and Floodplain Habitats

Floodplain swamps, alluvial forest, bottomland forest Tupelo swamp, mixed hardwood swamp, hardwood
hammaock, and ironwood hammock are found along the St. Marks and Wakulla rivers (Research Planning,
Inc. 2016). Fringing freshwater marsh is also found along the upper reaches of the Wakulla River (Lewis
et al. 2009).

Compared to the Wakulla River, the channel of the St. Marks River is more incised and exhibits greater
change in topographic elevation along its length. On a small scale, the floodplains exhibit localized
topographic relief in the form of hummocks and sloughs. The Wakulla River floodplain is relatively broad
and flat, with little topographic relief. Soils are comprised of mucky mineral materials and the seasonal
high water level is at or near land surface (Research Planning, Inc. 2016).

Major floodplains and wetland systems are concentrated proximate to the major rivers, Lake Miccosukee,
and within the coastal freshwater, brackish, and tidal marshes (Figure 2-7). The associated wetland
communities are described further in Section 2.4 (Natural Communities).

2.2.5 Coastal Waterbodies

Located in the western extent of Florida’s Big Bend coastline, Apalachee Bay is a shallow estuary open to
the Gulf of Mexico. The bay includes smaller, more isolated embayments, including Dickson, Dickerson,
Purify, Skipper, Goose Creek, and Oyster bays. The St. Marks River is the primary source of freshwater
inflow to the bay. Freshwater also enters the bay from the Ochlocknee River on its western side, as well
as from adjacent tidal creeks and springs, including the Spring Creek Springs Group.

Coastal waters in Apalachee Bay support expansive tidal marshes, tidal creeks, and aquatic estuarine
habitats that include some of Florida’s most extensive systems of seagrass beds. These communities are
described further in Section 2.4.
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2.3 Land Use and Population

Land use in the northern watershed consists of a mixture of agriculture, silviculture, and residential uses
(Figure 2-8 and Table 2-1). In Georgia, Thomas County is nearly three-quarters agricultural, including
crop land and forested lands (Thomas County 2008). Within Florida, agriculture occurs predominantly in
northern Leon County and Jefferson County. Palustrine wetlands are adjacent to lakes Miccosukee and
Lafayette, and along the St. Marks and Wakulla rivers, as well as their tributaries and other areas of low
elevation. Most intensive land uses are concentrated in Tallahassee, with additional development in
Crawfordville, the City of St. Marks, and the community of Panacea. The western portion of the
watershed is dominated by the Apalachicola National Forest. Most of the southeastern-most portion of the
watershed consists of silviculture and conservation lands. Coastal areas are predominantly wetlands and
include the St. Marks National Wildlife Refuge and the Flint Rock Wildlife Management Area.

Table 2-1 2012-2013 Land Use and Land Cover in the St. Marks River
and Apalachee Bay Watershed

Land Use Category Square Miles Percent of Basin
Agriculture 69.5 6.7
Developed 157.0 15.1
Open Land 6.7 0.6
Upland Forests 518.7 49.8
Water 12.0 1.2
Wetlands 278.1 26.7

Source: FDEP 2015a

The St. Marks River and Apalachee Bay watershed contains 249,965 acres (37% of the watershed) of
conservation and protected lands (Figure 3-7), which are described in Appendix G.

The St. Marks National Wildlife Refuge is a continuous tract of forested land, impoundments, and
wetlands that comprise over 72,000 acres. Congress designated 17,746 acres of the refuge as the St.
Marks Wilderness Area in 1975, to be managed under the Wilderness Act of 1964 (78 Statute 890.892: 16
United States Code 1132). The Apalachicola National Forest comprises more than 571,000 acres, which
includes 2,735 acres of water. Over 106,000 acres of the forest occur in the St. Marks River and
Apalachee Bay watershed in Leon and Wakulla counties. The Apalachicola National Forest consists of
six sub-watersheds which provide an abundance of fresh water streams, rivers, lakes, and natural springs
(USDA 2016a).

Throughout the watershed are ten state parks, preserves, and forests encompassing over 14,500 acres. The
majority of these lands are managed by FDEP and the Florida Department of Agriculture and Consumer
Services (FDACS). The FWC also owns and manages the Aucilla Wildlife Management Area, located
along the eastern boundary of the watershed. In addition to these lands are 16 local parks, preserves, and
greenways managed by Leon and Wakulla counties and the City of Tallassee. Recent conservation land
acquisitions include buffers adjacent to Horn Spring, Lake Munson, and Heritage Trail/Lake Piney Z and
the Miccosukee Greenway and Alford Property (near Lake Lafayette).

Tall Timbers Research Station and Land Conservancy owns and manages 17,745 acres of conservation
lands in the watershed, while The Nature Conservancy owns and manages the 680-acre Fanlew Preserve
and the 8,053-acre Flint Rock Tract in Jefferson County. The NWFWMD monitors approximately 1,375
acres of conservation easements within the watershed.
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Leon County occupies the largest proportion of the watershed in terms of population. It also contains its
largest city, Tallahassee. Wakulla County makes up the southeastern portion of the basin including most
of the coastline. The City of St. Marks is the only municipality within Wakulla County. Unincorporated
communities include Crawfordville, Panacea, Newport, Shadeville, and Shell Point. The population of
Wakulla County has nearly tripled since 1980, exceeding the rate of growth of the state. Jefferson County
occupies approximately 23 percent of the watershed in Florida and includes the City of Monticello. 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

County 2010 2020 2030
Leon 228,300 250,106 275,547
Wakulla 28,208 30,521 34,004
Jefferson 6,659 6,631 6,767
Total 263,167 287,259 316,319

2.4 Natural Communities

The St. Marks River and Apalachee Bay watershed supports a diversity of natural habitats, including
upland, coastal, transitional, wetland, aquatic, estuarine, and marine communities. Based on spatial
analysis of the watershed, there are 25 distinct natural communities within 15 broader ecological
community categories recognized by the FNAI (FNAI 2010, 2016a, 2016b, 2016c). Among the prominent
communities are palustrine wetlands, floodplain forests, spring run streams, lakes, extensive coastal
marshes, and some of the largest and most important seagrass systems in Florida waters. The watershed