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Executive Summary

This document constitutes the updated Surface Water Improvement and Management (SWIM) Plan
for the Suwannee River Basin, which includes the following water bodies and their respective
watersheds within the State of Florida:

Suwannee River
Alapaha River

1
1
1 Withlacoochee River
1

Santa Fe River

9 Ichetucknee River.

This SWIM Plan updates the previous SWIM Plans for these water bodies with current status and
trends information related to land use, water quantity, water quality, and natural systems. Another
important goal of this update is to identify restoration and management priorities and related
projects for i nt eufEmitonnemal Bemefit Bund~(GEBF)iRestraton SBategy.

This document has been prepared to meet or exceed with all applicable requirements of Section
373.451, Florida Statutes (F.S.), and 62-43.035, Florida Administrative Code (F.A.C.), specified for
SWIM Plans. Section 1 provides an introductory overview of the study area; Section 2 presents a
detailed status and trends analysis; Section 3 describes ongoing and proposed management
actions; and Section 4 lists ongoing and proposed projects to address the issues identified.

Background

In 1987, the Florida Legislature passed the SWIM Act. The SWIM Act, Section 373.451, F.S,,
directed each of the statebs five water managemer
surface waters within their respective boundaries, and to develop plans and programs for the
improvement and management of those surface waters. It also directed the water management

districts and others state agencies to conduct research to provide a better scientific understanding

of the causes and effects of surface water pollution and of the destruction of natural systems in

order to improve and manage these resources. The implementation of the SWIM Act is codified in

62-43.035, F.A.C..

The Florida Legislature originally funded the SWIM program annually, matched by funds raised by
the water management districts; however, dedicated annual funding was ended after the 1997-98
fiscal year. Between 1988 and 1995 the Suwannee River Water Management District (District)
developed and adopted SWIM Plans for six priority surface waters. These existing SWIM Plans and
their respective dates of adoption included:

1 Alligator Lake i 1988;

 Suwannee River1 1991;
9 AucillaRiveri 1991;
1

Waccasassa River i 1991;
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1 Santa Fe Riveri 1995; and
I Coastal Riversi 1995.

Updates of these SWIM Plans, and the development of new plans, by the District essentially ceased
due to funding limitations. However, with the passage and implementation of the RESTORE Act in

2012, as wel |l as other | egal settlements and resu
Deepwater Horizond oi | spill, there i s now an unprecedent e
implement restoration projects in Gulf of Mexico coastal watersheds. Taking advantage of this

opportunity, the District was awarded a grant from the National Fish & Wildlife Foun:

through FWC, to update and consolidate the original six SWIM Plans into two SWIM Plans, as
summarized in the table below.

Existing SWIM Plans Updated/Consolidated SWIM Plans
Suwannee River
Santa Fe River Suwannee River Basin
Alligator Lake
Aucilla River
Coastal Rivers Coastal Rivers Basin
Waccasassa River

This document constitutes the consolidated Coastal Rivers Basin SWIM Plan, and has been
prepared to comply with all applicable requirements of Section 373.451, F.S., and 62-43.035, F.A.C.
The primary goal was to update the existing SWIM Plans with current status and trends information
related to land use, water quantity, water quality, and natural systems in the Coastal Rivers Basins.
Another important goal of this effort is to identify restoration priorities and projects for integration
into Floridabés GEBF Restoration Strategy.

More so than other parts of Florida, the economy of the Suwannee River/Big Bend region of Florida
is largely dependent on the quality and sustainability of its natural resources. Accordingly, the
District occupies a critically important niche at the intersection of environmental conservation and
economic growth. Sound management of sustainable water resources and natural systems is not
just the mission of the District, but also the underpinnings of future economic growth in the region.
Perhaps the greatest challenge facing the District in this regard is the balancing of increasing
consumptive water use demands and pollutant loads associated with the expansion of more intense
agricultural and urban land uses with the maintenance of regional environmental quality and natural
systems. Furthermore, due to the unique geology of the Suwannee River/Big Bend region, surface,
ground, and coastal water resources are all closely interconnected.

Land Use

Managed forests (silviculture) and other forested uplands constitute 46 percent of the Basin, while
wetlands (both forested and herbaceous) encompass 17 percent of the Basin. Combined, these
two land use classes constitute 64 percent of the Basin area. The more intense agricultural land
uses of row crops and rangeland comprise 14 and 10 percent of the Basin, respectively. Urban land
development has increased slightly, mostly as growth around existing urbanized areas, but still only
constitutes 10 percent of the Basin land area. The greatest amount of urbanization has occurred
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east of the Suwannee River, in the Santa Fe watershed, due to its proximity to Gainesville and
several other incorporated areas.

Due to the rural characteristics of the Suwannee River Basin, habitat fragmentation is relatively
minimal compared to other areas in Florida. In addition, the rivers and streams in the Basin remain
free flowing (e.g., virtually unimpounded or dammed). However, the expansion of more intense
agricultural and urban land uses will likely put greater pressure on water resources and natural
systems in the future. Therefore, conservation and management of existing natural systems,
including the maintenance of minimum flows and minimum levels (MFLs), and water quality, offer
the best means by which to prevent further habitat loss, fragmentation, and/or water resource
degradation in the Basin.

Water Quantity

In portions of the Suwannee River Basin the use of traditional, fresh groundwater sources is at or
above its sustainable limit. The Lower Santa Fe and Ichetucknee Rivers and associated priority
springs are in recovery with estimated flow deficits relative to the MFLs. Recent analyses identified
small magnitude changes in long-term trends for flows or water levels at some locations in the
Basin. Declining groundwater levels in portions of the District (including the watersheds addressed
in this SWIM Plan) have been designated as Water Supply Planning Regions/Water Resource
Caution Areas. Primary threats to the hydrology of the systems with the Suwannee River Basin
include jurisdictional boundaries and groundwater withdrawals.

Public supply, agriculture, commercial and industrial entities and other users, both within and
outside District boundaries, create multiple demands on the water resources of the District. A
majority (57 percent) of the drainage area of the Suwannee River Basin occurs in Georgia, limiting
management options that may be directly controlled by the District. Additionally, the area of
constrained fresh groundwater availability adjoins the St. Johns River Water Management District
(SJRWMD). In this case, joint water supply planning has been initiated and conducted
collaboratively with the Florida Department of Environmental Protection (FDEP), the District, and
the SJIRWMD as part of the North Florida Regional Water Supply Planning (NFRWSP). However,
substantial increases in future agricultural water demand in the Suwannee River Basin have been
projected (District 2010).

To address these potential threats, the District has identified various management actions and
projects/initiatives with the ultimate goal to protect or restore the hydrologic regimes, in terms of
frequency, magnitude, duration, and seasonality, in the Suwannee River Basin, ensuring the
protection of critical Water Resource Values therein. Specific goals include actions to increase
aquifer recharge and decrease excessive runoff and evapotranspiration. Potential projects to meet
these goals include agricultural best management practices (BMPs), hydrologic restoration of over-
drained lands, water reuse, and water conservation. Because water is an integrated and
interconnected resource, many of these management actions, projects or initiatives involve
partnerships with other agencies and stakeholders, both within and outside of the District.
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Water Quality

A previous comprehensive water quality assessment conducted by Upchurch (2007), and data
analyses conducted as part of this SWIM Plan update, have shown that nitrate (NOg)
concentrations exhibit increasing trends at several river and spring discharge stations in the western
Suwannee River and Santa Fe River watersheds since the late 1980s. Data for more recent years
suggest that most locations still have variable, but non-trending concentrations of NOs over time.
Many, but not all, of the river and stream sites previously determined to have decreasing NOz
concentrations are in the eastern portion of the District, where the Floridan Aquifer is confined, and
where stream- aquifer interactions are mostly restricted to the surficial aquifer (Upchurch et al.
2007). Increasing trends in phosphorus concentrations have generally not been observed in the
Suwannee River Basin.

The impacts of nutrient enrichment in springs and rivers are manifested though increased
abundance of filamentous algae in increased biological oxygen demand, and thus adverse impacts
to those natural systems that are dependent on good water quality. In addition to impacts in the
springs and rivers themselves, the downstream waters of the Gulf of Mexico that are most strongly
influenced by Suwannee River discharges are thought to be nitrogen-limited. Increased nitrogen
loads to the Suwannee River estuary have been a topic of concern raised by FDEP in a recent
report on trends in seagrass coverage in the Big Bend region. Consequently, actions taken to
reduce NOgs loads to the springs and rivers of the Suwannee and Santa Fe Rivers are likely to
benefit not only the springs and rivers, but also those portions of the nearshore waters of the Gulf
of Mexico influenced by their flows.

In the Basin Management Action Plan (BMAP) for the Santa Fe River, FDEP concluded that 48
percent of the NOs™ load to the Santa Fe River comes from fertilizer applications, with 15, 12, and
two percent coming from beef production, dairies, and poultry operations, respectively. However,
NOs loads from human sewage were estimated to represent less than 10 percent of the TN load
to the Santa Fe River. As such, wastewater upgrades could be locally important in terms of NOs™ in
the Santa Fe River, but anthropogenic sources do not appear to rise to the same level of concern
as loads from agricultural practices. These general findings on the relative magnitudes of various
nutrient sources are expected to apply to the Suwannee River as well. Therefore, increased
compliance with existing agricultural BMPs, and the development of new BMPs, are critical to
holding the line on water quality in the Suwannee River Basin.

To address these issues, the District has identified various management actions and
projects/initiatives with the ultimate goal to protect or restore the water quality of the Suwannee
River Basin. The majority of concerns have focused on the issues of nitrogen enrichment and
pathogen abundance. Specific goals include the continuation of efforts to monitor water quality, with
regular updates of the status and trends (if any) in water quality across the Basin.

Natural Systems

The natural systems of the Suwannee River Basin comprise valuable ecological, aesthetic,
recreational, cultural, and economic resources. Primary threats to natural systems include:
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1 Land use changes (and corresponding habitat loss and fragmentation);
1 Declines in water quality and quantity;

1 Introduction of non-native and invasive species; and

1 Climate change.

For example, conversion from upland silviculture to higher intensity row crops or animal operations
results in loss of forested habitat and connectivity among habitats important to numerous species.
Other examples include: disturbance and loss of native submerged aquatic vegetation (SAV) in
springs due to excessive recreational use and/or algae proliferation due to increased nutrient
concentrations; loss of fish habitat due to reduced flows and exposure of formerly inundated
floodplains; loss of marsh habitat due to lowered groundwater levels as a result of water
withdrawals; disturbance of habitat by invasive species such as wild hogs and subsequent invasion
of nonnative and invasive plant species; and loss of salt marsh habitat due to sea level rise and
i nundation. Climate change and sea |l evel rise in p
wildlife across all terrestrial, freshwater, and marine habitats; and combined with other stressors,
reduce the long term viability of species and associated ecosystems.

Due to the rural characteristics of the Suwannee River Basin, habitat fragmentation is relatively
minimal compared to other areas in Florida. In addition, the rivers and streams in the Basin remain
free flowing (e.g., not impounded or dammed). However, the expansion of more intense agricultural
and urban land uses will likely put greater pressure on water resources and natural systems in the
future. Therefore, conservation and management of existing natural systems, including the
maintenance of minimum flows and levels, and water quality, offer the best means by which to
prevent further habitat loss, fragmentation, and/or water resource degradation in the Basin.

Equally important is proper management and maintenance of habitats that historically were fire

maintained, such as sand pine scrub, sandhills, prairies, and wetlands. Prescribed fire is used to

reduce shrub layer vegetation, initiate seeding in some species, and improve and maintain habitats

for deer, quail, turkey and many ot headaptadiplardsl i f e s
and animals that inhabit fire maintained communities include the red-cockaded woodpecker,

S h e r méxsgsrrel, gopher tortoise, eastern indigo snake, and Florida scrub jay.

Finally, continued monitoring, data collection, and research to track native habitats and species and
improve our understanding of how they may be impacted by land use changes, water quantity and
quality, non-native and invasive species, and climate change, are important to managing natural
systems in the Suwannee River Basin.

Management Actions and Projects

While the rivers and coastal waters along Floridaé
a close to pristine condition, the analysis of status and trends presented herein indicate that there

are natural resource management issues that need to be address. The primary issues potentially

affecting the surface waters and ecology of the Suwannee River Basin, both now and in the future,

include:

1 Increase in silviculture and more intense agricultural and urban land uses;
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Alterations to natural hydrology;

Decreasing river and spring flows in some locations;

Increasing nitrogen concentrations in river and springs flows in some locations;
Habitat fragmentation due to land development and road construction;

Loss of natural oyster bars; and

Climate change and sea level rise.

This SWIM Plan includes proposed management actions and projects addressing various aspects
of the key focus areas of water quantity, water quality, and natural systems, as summarized below.

Water Quantity

1 Monitoring, Data Collection, and Research
1 Water Supply Planning
1 MFLs
1 Water Resource Development and Aquifer Recharge
1 Conservation
Water Quality
1 Monitoring, Data Collection, and Research
1 Implementation of Total Maximum Daily Loads (TMDLSs) and Basin Management Action
Plans (BMAPSs)
1 Wastewater and Stormwater Infrastructure
Natural Systems
9 Habitat Conservation
1 Habitat Restoration
1 Recreation Management
A total of 56 projects are proposed to address the improvement and management of the Suwannee
River Basin.
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1.0 Introduction

This document constitutes the updated Surface Water Improvement and Management (SWIM)
Plan for the Suwannee River Basin, which includes the following water bodies and their respective
watersheds:

Suwannee River
Alapaha River
Withlacoochee River

Santa Fe River

=A =4 =4 =4 =

Ichetucknee River.

This SWIM Plan updates the previous SWIM Plans for these water bodies with current status and
trends information related to land use, water quantity, water quality, and natural systems. Another
important goal of this update is to identify restoration and management priorities and related
projects for i nt e gulfa&nhvirammentdl Beanefit FEnd GEBF) &RéstoratiGh
Strategy.

This document has been prepared to meet or exceed with all applicable requirements of Section
373.451, Florida Statutes (F.S.), and 62-43.035, Florida Administrative Code (F.A.C.), specified
for SWIM Plans. Section 1 provides an introductory overview of the study area; Section 2 presents
a detailed status and trends analysis; Section 3 describes ongoing and proposed management
actions; and Section 4 lists ongoing and proposed projects to address the issues identified.

1.1 The SWIM Act- Purpose and Intent

In 1987, the Florida Legislature passed the SWIM Act. The impetus for the SWIM Act was the
Legi sl at ur e 6the whater mdalitynaf manmh & the s t a tsarface waters had been
degraded, or was in danger of becoming degraded, and that the natural systems associated with
many surface waters had been altered and were no longer performing the important functions
that they once provided, including:

9 Aesthetic and recreational pleasure for the people of the state;

9 Habitat for native plants, fish, and wildlife, including listed species;
9 Safe drinking water to the growing population of the state; and

1 Attracting visitors and accruing other economic benefits.

Furthermore, the Legislature found that factors contributing to the decline in the ecological,

aesthetic, recreational, and economic value of the st a t sudase waters included point and

nonpoint source pollution, and the destruction of the natural systems which purify surface waters

and provide habitats; that the declining quality ofthest at eds sur f ace waters has
to the publicds ri ght ;taodthatntjsthg duty bof the statedolenhbreec e wat e
the environmental and scenic value of surface waters.
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The SWIM Act, Section 373.451, F.S., directedeacho f t h e swantmarageméni distdcts
to identify and prioritize degraded surface waters within their respective boundaries, and to
develop plans and programs for the improvement and management of those surface waters. It
also directed the water management districts and others state agencies to conduct research to
provide a better scientific understanding of the causes and effects of surface water pollution and
of the destruction of natural systems in order to improve and manage these resources.

Under the Act, water management districts identify priority water bodies for inclusion in their SWIM
program based on their regional significance and their need for protection and/or restoration. This
process is carried out in cooperation with the Florida Department of Environmental Protection
(FDEP), the Florida Fish and Wildlife Conservation Commission (FWC), the Florida Department
of Agriculture and Consumer Services (FDACS), and local governments. Upon the designation of
a SWIM waterbody, a SWIM Plan must be adopted by the water management district's governing
board and approved by FDEP. Before the SWIM Plan can be adopted, it must undergo a review
process involving the required state agencies.

The implementation of the SWIM Act is codified in 62-43.035, F.A.C. Pursuant to this rule, SWIM
Plans are required to include the following information:

91 Description of the waterbody system, its historical and current uses, its hydrology, and a
history of the conditions which have led to the need for restoration or protection.

9 Identification of all government units that have jurisdiction over the waterbody and its
drainage basin within the plan area, including local, regional, state and federal units
(Appendix A).

9 Description of land uses within the plan area and those of important tributaries, point and
nonpoint sources of pollution, and permitted discharge activities.

9 List of the owners of point and nonpoint sources of pollution that discharge into each
waterbody and tributary thereto and that adversely affect the public interest (by causing
or significantly contributing to violations of water quality standards). This list shall include
separate lists of those sources that are operating without a permit, operating with a
temporary operating permit, and those presently violating effluent limits or water quality
standards, and include recommendations and schedules for bringing all sources into
compliance with state standards when not contrary to the public interest (Appendix B).

9 Description of strategies for restoring or protecting the waterbody sufficient to meet Class
Il standards or better.

9 List and current status of active restoration or protection projects for the waterbody
(Appendix C).

9 List of studies that are being or have been prepared for the waterbody (Appendix D).

91 Description of the research and feasibility studies which will be performed to determine
the particular strategy or strategies to restore or protect the waterbody.

Suwannee River Basin SWIM Plan Update 2 ESA/ D150586.00
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91 Description of the measures needed to manage and maintain the waterbody once it has
been restored and to prevent future degradation.

1 Schedule for restoration or protection of the waterbody.
9 Estimate of the funding needed to carry out the restoration or protection strategies.

This SWIM Plan has been prepared to meet and exceed these informational requirements.
Several Appendices accompany this document which provide specific information as required in
the development of this SWIM Plan. All documents referenced within this document are provided
in Appendix D.

1.2 SWIM in the Suwannee Rier Water Management District

The Suwannee River Water Management District (District) is one of five regional water
management districts in Florida, created by the Florida Legislature through passage of the Water
Resources Act of 1972. The District is the smallest of the state's water management districts in
terms of geographic area, population served, tax base, and agency staff. The service area of the
agency includes:

1 7,640 square miles;

1 All or part of 15 counties in north-central Florida;

1 13 river basins; and

1 A population of 320,000.
Figure 1 below shows the geographic | ockottheon and
purposes of this document , the term Abasind refe

Awatershedo refers to the drainage areas for each
Plan.

Suwannee River Basin SWIM Plan Update 3 ESA/ D150586.00
Final November 2017


http://fl-suwanneeriver.civicplus.com/DocumentView.asp?DID=85
http://fl-suwanneeriver.civicplus.com/DocumentView.asp?DID=85

1. Introduction

G 1
LEON 414 129 ’
- %0 MADISON - Josper ;
- Madiso { HAMILTON
e — ” n 75 h 3
441 BAKER
= 27 e\ -
-
JEFFERSON ‘ Macclenny L
%0 /
- 10 - 301
. Y&
x Lake Ciy
38 12,
¢ i~ 0% Lake
) 4 Butier
e UNION ©
e TAYLOR CLAY
W, Starke
BRADFORD
33
G
& >
7
” . Cross
¥ Cy
° - 198
- 1 DIXIE
%
-
o "j.,--
AN
> &
& =
B o, -
= e -
- L™ h "
' =
° - {,
{ 78 2
CITRUS g
»f" i
G d
&35
Sl Conty pae Suwannee River Water V. \
— sy Management District (% )
N
vy Dowdaes T \ Ticte Tha map was creatied by B Sumanrae River Vister
Suvannee River Viter Management Boundary 3 Managemant Drstct (SRVWMO) 10 b used 7 planeng
Purposes only SRVAMD shall not be held Rable for any
N gy f Bamage cauned by e use of data atrtuted
8 putic recceds of Dk ne o
A . SRVND does 00t guar artes T S0OX By 6
< SRIEEy 100 Ay e O Dase 3303 rvd O wananty
* " " s prosaad or Imphed For more infoemation plesse
] { 15 - Coneact B SRVAID at 304 3629001
Mios Map Created on 2222010

Figure 1. District boundary

1.2.1 Previous SWIM Plans

The District began implementing the SWIM Act in 1987 utilizing a three-step process to develop
and execute the SWIM program. First, an evaluation of the District's surface waters was
conducted to develop a priority list of those systems most in need of restoration or protection.
Second, SWIM Plans were prepared for priority surface waters to guide the restoration and/or
protection of water quality. Third, key policies, projects, and other actions identified in the SWIM
Plans were implemented and monitored, including annual evaluations and modifications, as
required under the SWIM Act.
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The development of a priority surface waters list was first undertaken by the District in the fall of
1987. Early in the process, the District established a SWIM Technical Advisory Group (TAG) to
identify regional management issues, prioritize surface water bodies, exchange data and
information, and review management proposals. The TAG was comprised of representatives from
the review agencies (listed in 62-43.035, F.A.C.), university staff, and appropriate federal
agencies. Using the criteria developed by FDEP, water bodies were prioritized by the District in
cooperation with FDEP, FWC, local units of government, and other interested parties and
stakeholders.

In order of priority, the first six SWIM priority water bodies were the Upper Suwannee River (USR),
Lower Suwannee River (LSR), Santa Fe River, Steinhatchee River, Alligator Lake, and Falling
Creek. In later years, the priority list was revised to include the USR, LSR and Falling Creek into
an overall Suwannee River System. In addition, during the same year the Steinhatchee plan was
expanded to include the entire Coastal Rivers Basin, as well as the addition of the Aucilla and
Waccasassa rivers. All SWIM rivers include coastal waters to the state waters limit in the Gulf of
Mexico (nine nautical miles seaward of the shoreline). In all, the District adopted SWIM Plans for
six priority surface waters. These existing SWIM Plans and their respective dates of adoption are
as follows:

Alligator Lake i 1988;
Suwannee River i 1991;
Aucilla River 1 1991;
Waccasassa River i 1991;
Santa Fe River i 1995; and
Coastal Rivers 1 1995.

= =4 =4 =4 4 4

Given the rural nature of the Suwannee River region, the six original SWIM Plans were
predominantly fApreservationodo rather than fArestor a
land acquisition priorities as well as the need for ongoing monitoring programs related to land

cover, water quality, and aquatic resources. However, several restoration projects were identified

in the SWIM Plans. The status of prior SWIM Plan projects and programs is summarized in

Appendix C.

Throughout the development and execution of its SWIM program, the District has advocated for
a regional watershed approach to resource management, which recognizes that surface water
bodies, groundwater aquifers, and their related natural systems are not confined to political
jurisdictions. The land area that drains to a surface waterbody - defined as the watershed or basin
- often includes the jurisdictions of many levels of government, each of which has different
interests, responsibilities, and capabilities. Accordingly, the District has promoted interagency
coordination and cooperation between the various jurisdictions within its boundaries to improve
resource protection and management.
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Land use is an important determinant of surface water quality, and the authority to regulate land
uses in Florida - including land use allocation, density, and intensity controls through land use
planning - lies principally with local units of government. However, local governments within the
District boundaries are mostly small and rural, and lacking in staff and fiscal resources. In
recognition of these challenges, the District has focused on providing technical and planning
assistance to local governments within in its jurisdiction to identify public land acquisition priorities,
and to promote land use planning practices that are compatible with sound water resource
management across multiple political boundaries.

Finally, the District has developed effective non-regulatory partnerships with other agencies,
private landowners, and key economic interest groups within its jurisdiction. Agricultural and
forestry land uses are predominant within the District boundaries, and these land uses are
typically less regulated than more intense urban land uses with respect to water quality. While the
1991 SWIM Plan for the Suwannee River does not highlight concerns related to nitrate (NO3)
contamination and/or excessive algal growth, elevated NOs concentrations and related
eutrophication symptoms began to be identified as a problem in both the Suwannee and Santa
Fe Rivers as well as the Floridan aquifer and several springs in the District just a few years later.
This led to the creation of the Suwannee River Partnership (SRP) in 1999, the goal of which was
to educate and assist agricultural interests i primarily dairy, beef, poultry, agronomic crops, and
nurseries 1 in the implementation of best management practices (BMPs) to reduce their nutrient
related impacts. The SRP has sought to effectively pursue a balance between protecting natural
systemsand sustaining the regionds agricultur a

1.2.2 SWIM Plan Update and Consolidation

The Florida Legislature originally funded the SWIM program annually, matched by funds raised
by the water management districts; however, dedicated annual funding was ended after the 1997-
98 fiscal year. Since then many SWIM water bodies around the state have benefited from
significant individual legislative appropriations throughout the years, associated with the
Community Budget Issue Request water project funding process under Section 403.885, F.S.
Furthermore, the water management districts and FDEP continue to use the SWIM planning
process and plans to guide their resource management efforts.

I n recent year s, the identification of wate
management districts through the Minimum Flows and Minimum Levels (MFLs) program, while
issues related to water quality have been the focus of FDEP led efforts to develop Total Maximum
Daily Loads (TMDLSs) and the subsequent Basin Management Action Plan (BMAP) program. The
TMDL program is meant to identify pollutant load reductions necessary to restore impaired
waterways, while the BMAP program is meant to guide the implementation of load reductions
identified in the TMDL process.

With the passage and implementation of the RESTORE Act in 2012, as well as other legal
settlements and resulting funding streams associated with the i 2 0 De@pwater Horizonooil spill,
there is now an unprecedented opportunity to identify, prioritize and implement restoration
projects in Gulf of Mexico coastal watersheds. Taking advantage of this opportunity, the District
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1. Introduction

was awarded a grant from the National FRW&EChto
update the original six SWIM Plans. GEBF was established in early 2013 as a result of the plea
agreements resolving the criminal cases against BP and Transocean after the oil spill. The
agreements required a total of $2.544 billion to be paid to GEBF over a five-year period with $356
million allocated for projects within Florida. The funds are to be used for projects that remedy
harm to natural resources injured by the oil spill. To bring a more consistent and comprehensive
planning focus to the SWIM Plan updates, the District decided to consolidate the six original SWIM
Plans into two SWIM Plans, as summarized in Table 1 below.

Table 1. Existing SWIM Plans to be Consolidated into Two SWIM Plans
Existing SWIM Plans Updated/Consolidated SWIM Plans

Suwannee River

Santa Fe River Suwannee River Basin
Alligator Lake

Aucilla River

Coastal Rivers Coastal Rivers Basin

Waccasassa River

The primary goal of this effort is to update the existing SWIM Plans with current status and trends
information related to land use, water quantity, water quality, and natural systems in the greater
Suwannee River and Coastal Rivers Basins. Another important goal of this effort is to identify
restoration priorities and projects for int
is being developed by the District as the deliverable under their GEBF grant. Restoration projects
identified in the SWIM Plans and submitted to the state project portal at
www. deepwaterhorizonflorida. com wbDdepwateb &lorizono
funding (e.g., Natural Resource Damage Assessment, GEBF, and/or RESTORE funds). Specific
parameters will be applied for each funding stream to determine eligibility of projects.

1.2.3 Integrating Water Management and the Economy

The geographic region encompassed by the District is a land of working farms, forests, rivers,
springs, and estuaries where the local economy is dependent upon the services provided by the
natural resources of the region. The Big Bend coastal region has the most extensive contiguous
stretch of undeveloped coastline along the U.S. Gulf of Mexico, which provides important nursery
habitat for a variety of commercially and recreationally important species of finfish and shellfish.
As such, the people of this rural region rely more on the natural systems for their livelihood and
recreation than most Floridians. The region has not experienced the dramatic increases in
population growth that have characterized other regions of Florida, and the landscape mostly
reflects the dominant land uses of forestry and agriculture. It is also important to recognize that
this region is not homogeneous, either in terms of its natural systems or economic drivers. The
Suwannee River Basin is dominated by intense agricultural land uses including crops and
livestock; whereas the Coastal Rivers Basin is characterized by managed forest lands, small
coastal communities, and aquaculture operations.
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1. Introduction

Many of the community leaders in the region are seeking economic growth, but also recognize
that growth is dependent on the protection of the a r e aasufal resources. To ensure economic
growth, mature industries such as farming, forestry, and natural resource-based manufacturing
(e.g., paper) must continually innovate to stay competitive while also sustaining the natural
resources upon which they rely. Aquaculture is a growing industry in the region and offers great
potential for expansion, both geographically and in terms of product diversity. Similarly,
aquaculture is also dependent on the maintenance of pollution free coastal waters. Finally, nature-
based and experiential tourism, especially focused on the r e g i @umerdus springs, can also
capitalize on the rich natural systems so long as they are adequately protected, accessible, and
the appropriate tourism infrastructure exists.

In preparing the SWIM Plan updates, the District conducted an extensive public outreach program
to identify issues of concern as well as priorities and projects for the preservation, conservation
and restoration of water resource and natural systems. Through this public outreach process
several key economic and environmental connections were identified (Appendix E) and are
summarized below.

1.231 Preserving Working Forest® Protect Water Quantity and Quality

The Suwannee River/Big Bend region includes some of the most heavily forested areas in Florida.
The majority of these areas are managed pine and hardwood forests that are periodically
harvested for timber production. Although silviculture i the term for managed timber production -
is a form of agriculture, forestry BMPs are generally considered to be compatible with the
maintenance of healthy water resources, supporting clean rivers, creeks, and springs, fish and
wildlife habitat, and drinking water (Ursic and Douglass 1978). Forested lands serve as natural
filters reducing nutrient and sediment loads, benefitting receiving waters and downstream coastal
estuaries.

FDEP and FWC have recently raised concerns about increased nutrient loads from the Suwannee
River Basin impacting seagrass coverage in the Big Bend Seagrasses Aquatic Preserve.
Reducing nutrient loads in the both the Suwannee River Basin and the Coastal Rivers Basin will
not only directly benefit receiving waters, but will also benefit the downstream health of the Big
Bend coastal estuaries, including the extensive seagrass beds that characterize the region.
Furthermore, sustaining forest lands in the Big Bend region will continue to provide a buffer
between Gulf coastal waters on the west and more intense agriculture on the east, and will
maintain undeveloped land area to allow for habitat adaptation to rising sea levels, thus increasing
the coastal resiliency of the region.

Preserving working forests and managed forested lands also benefit water quantity. FDACS and
University of Floridads | nst i(URIEAS), with fundingsuppoe
from the five water management districts, is two years into a four-year research project to quantify
the water yield benefits of different forest management techniques to local and regional water
resources. Preliminary results indicate that reducing biomass and leaf area through different
management techniques, like thinning or prescribed fire, will reduce forest water losses through
evapotranspiration, thus increasing water yield to surface water bodies and aquifers.
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1. Introduction

These forests are critical to the regional economy and quality of life. Big Bend forests form the
basis of the strong timber, paper, and wood produ
residents. Forestry and forest product manufacturing generated over $2 billion dollars in economic
output for the region and directly supports over 12,000 jobs in 2013 (Hodges 2013). Over 6,500
of those jobs are in Taylor County alone. The new Klausner sawmill in Suwannee County will also
employ 350 people, and create over 700 jobs in construction and related supply chains (Vann
2014). Although it is unlikely that the acreage of working forests in the region will expand
significantly in the future, steps should be taken to maintain and protect existing managed forest
lands through the development of stronger partnerships between the state, the District and forest-
based industries in the region. Such partnerships will support economic growth, markets, and
jobs, as well as sound water resource management.

Industry leaders stress the importance of scientifically-sound and continually-improving

silviculture BMPs, as well as the need for reforestation acres to equal or exceed harvest acres to

ensure long-term resource sustainability. However, there are increasing regional economic

pressures to convert managed forest lands into more intense agricultural uses, including row

crops and livestock operations, due to higher short-term returns. If the conversion of managed
forest | ands to other | and uses increasesdtobbeyond
silviculture (i.e., if available land for forest products becomes limiting to local mill operations), then

such land use conversions could be accelerated. Measures to sustain managed forest lands in

the Suwannee River Basin are consistent with natural systems protection.

1.2.3.2 Improving Water Quality to Promote Aquatule in Coastal Communities

The Big Bend coastal region of Florida is characterized by long stretches of undeveloped
shoreline and extensive salt marshes punctuated by a few small coastal residential communities,
including Cedar Key, Suwannee, Steinhatchee, Horseshoe Beach, and Keaton Beach. While
these uniquely isolated communities have largely retained their rural character and maritime
culture, they offer great potential for emerging aquaculture industries. The quality of coastal
waters, and the sustainability of marine resources, in the region is largely dependent on the quality
and quantity of waters discharged from the major regional rivers, with the Suwannee River being
by far the most important in terms of total discharge volume.

Cedar Key has enjoyed an economic renaissance, largely due to its burgeoning hard-shell clam
aquaculture industry. Prior to 1990, the seafood industry in Cedar Key was limited to local wild
oyster harvests and net-caught fish. However, in 1990 the U.S. Food and Drug Administration
cl osed t tommeacial@stérdarvest in the Suwannee Sound due to high and persistent
levels of sewage-borne bacteria seeping from local septic tanks. Then in 1994 Florida voters
approved a commercial net ban which essentially shut down the local mullet fishing industry.
Beginning in 1992, the Cedar Key Water and Sewer District was created and multiple
infrastructure upgrades to replace septic tanks with a central sewage treatment facility were
initiated. The District was a partner in this effort, contributing substantial funding for improvements
to wastewater and stormwater treatment facilities on Cedar Key. Completed in 2003, the Cedar
Key wastewater treatment plant (WWTP) now treats up to 180,000 gallons per day of domestic
wastewater, and produces a high quality treated effluent that is distributed as reclaimed irrigation
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water on the island. These infrastructure upgrades, and the resulting improvements in coastal
water quality, were critical to the emergence of the Cedar Key shellfish industry.

Following the fishing net ban in Florida, the UF/IFAS and Sea Grant programs began working with
local investors to develop a clam aquaculture industry using northern quahog clams (Mercenaria
mercenaria) transplanted from the Florida east coast. With improved local water quality
conditions, the shallow, well-flushed, muddy bottomed waters around Cedar Key proved to be
ideal habitat for clams. Today, the clam industry in Cedar Key represents roughly 80 percent of
F | o rsicldnai6dustry, which has an overall statewide economic impact of over $53 million
annually. Due to the Cedar Key success, UF/IFAS/Sea Grant is how exploring the feasibility of
farming the Sunray Venus clam (Macrocallista nimbosa), a species native the Florida Gulf coast,
as well as oyster aquaculture.

In addition to providing a substantial economic impact to the region, shellfish farms also provide
significant environmental benefits. As active filter feeders, clams constantly strain surface water,
removing particulate matter that shades light penetration that is required by seagrasses. Through
projects ranging from wastewater infrastructure improvements and land acquisitions, to living
shoreline and artificial reef projects, the District continues to work with public and private partners
to improve water quality in the Big Bend coastal region, benefiting the coastal industries. This
emerging market offers a tremendous economic opportunity that is both environmentally and
culturally compatible with the coastal communities of the region.

1.2.3.3 Innovative AgriculturbPracticesto Promote a Sustainable Regional Economy

Agriculture is a major economic driver in the Suwannee River Basin, and an integral part of the
heritage of the region. In 2013 alone, agriculture and related industries generated $4.5 billion in
economic output and supported over 20,000 jobs in the Suwannee River Basin. Finding the right
balance between water resource management, environmental protection, and agricultural
production is a critical mission of the District.

The District was key in the formation and implementation of the SRP. Through the SRP, the
District works with state, federal, and regional agencies, local governments, and agricultural
operations to reduce nutrient loading and conserve water use through the voluntary
implementation of BMPs. Now with 64 partners, the coalition has mobilized 89 percent of the
dairies and 94 percent of the poultry farmsinF|l or i dads Suwannee River Basi
voluntary program to reduce nutrient loadings and to conserve water use throughout the region.
The SRP works closely with FDACS to assist producers in enrolling in the FDACS BMP program.

Through agricultural cost-share programs, the District and FDEP partner with agricultural
producers to increase irrigation efficiency, water conservation, and improve nutrient management.
Cost-share funding is available for various projects including irrigation retrofits, soil moisture
probes, fertigation systems, pump upgrades, and dairy wastewater system and nutrient
management improvements. In July of 2016, FDEP awarded $6 million in springs grant funding
for the Sustainable Suwannee Pilot Program, which will offer financial incentives for agricultural
producers to transition to less intensive, low input cropping systems, or possibly permanent
conservation easements. The Pilot Program will also offer financial assistance for implementing
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advanced water quality improvement technologies that can cost effectively reduce nutrient inputs.
Potential technologies may include pump and treat processes, permeable reactive barriers, wood
chip bioreactors, or denitrification and treatment wetlands. The goal of the Sustainable Suwannee
Pilot Program is to reduce nutrient impacts on water resources while maintaining a strong,
sustainable agricultural industry and private land ownership.

Continuing to work collaboratively, the District, FDEP, FDACS, UF/IFAS and UF Water Institute
partnered together in 2015 to study advanced irrigation management technology and
management strategies for row and field crops. This study will develop improved irrigation
and fertilizer management practices to guide producers in the Suwannee River Basin. Field
demonstrations will replicate various irrigation schedules and fertilizer regimes, and will examine
and evaluate water savings and the potential nutrient movement across soil types specific to this
region with corn, peanut, and cotton rotations. Each plot is equipped with a sensor that monitors
key parameters at multiple depths. The measurements are captured and reported in real time.
This information will be used to automate irrigation schedules and assist with fertilizer application
schedules. Nutrient leaching will be measured using special meters and soil borings from the land
surface to the top of the water table. Outcomes of this pilot project will provide producers research-
based irrigation scheduling based on soil moisture sensor readings. These data will be used
across the District to reduce the groundwater pumping and nutrient loading to water bodies. The
results will help reduce water use and leaching of nutrients to the environment and potentially
increase net farm income.

Agriculture in the Suwannee River Basin is changing rapidly due to market forces, technological
advancements, and growing regulatory constraints (e.g., MFLs). Based on FDACS modeling data
presented as the Florida Statewide Agricultural Irrigation Demand (FSAID; Marella et al. 2016),
water use for agriculture is projected to increase by approximately 40 percent by 2040 in the
Suwannee Basin. Considering these changes, continuing research and implementation of
technologies and innovative agricultural practices, through programs like the Sustainable
Suwannee Pilot Program, are key to meeting the challenge of protecting water resources and
sustaining the regimpnds agricultur al econo

1.2.3.4  SpringsBasedRecreation and Tourism

The District encompasses a region defined by world-renowned springs, including the highest
concentration of springs in Florida and the highest concentration of first-magnitude springs in the
United States. Springs provide habitat for wildlife and plant species, as well as natural,
recreational, and economic value. Recreational use of springs supports ecotourism in the region
providing opportunities for swimming, diving, fishing, kayaking and canoeing, and wildlife viewing.
A study completed in 2014 by the UF concluded that recreational use of springs constitutes a
significant economic driver to the region (Borisova et al. 2015). From 2008 to 2013, spending
attributed to springs recreation was $83.8 million per year, including $45.2 million from nonlocal
visitors. The estimated total economic benefits associated with recreational use (due to direct
spending, supply chain activity and income re-spending) supported 1,160 full-time and part-time
jobs, labor income of $30.42 million annually, value added of $52.58 million annually, and industry
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output (revenue) of $94 million annually. This economic impact is expected to increase as a
growing Florida population discovers the unique t

Springs in the District are vulnerable to increased nutrient loading and declining flows. Long-term
preservation of this international resource is a major priority of the District, and this objective has
recently been underscored by the Legislature which designated 14 springs and springs groups
within the District as Outstanding Florida Springs. Significant legislative appropriations for springs
projects have helped make this commitment a reality. The District is putting these funds to work
by partnering with various agencies, local governments, landowners, and organizations through
cost-share programs and projects to conduct restoration activities at numerous springs. Many of
these projects are designed to restore groundwater levels and to reduce nutrient loading within
priority water bodies and springsheds throughout the District. With the passage of Senate Bill
(SB) 552, it is anticipated that funding levels for springs protection and restoration initiatives will
be significant for years to come. Through these initiatives the District will continue to work with
the FWC to ensure that springs-dependent species are adequately protected.

Throught he Districtds | and ac q(FF)iodgrams, rnhe Bistrict h&sl or i d a
purchased fee title and conservation easements to protect springs like the Turtle Spring tract in
2015. The purchase of the Turtle Spring tract, along the west bank of the Suwannee River,
provides floodplain protection for the Suwannee River, Turtle Spring, and a portion of Fletcher
Spring run. Springs preservation and restoration will continue to be a major priority of the District.

1.2.3.5 Hydrologic Restoration and Aquifer Recharge

The Suwannee River/Big Bend region of Florida is unique regarding the extent and degree of
interaction between surface water and groundwater. In most parts of the state, the deeper
Floridan aquifer is confined from the surficial aquifer and surface waters via layers of clay and
other impervious strata. However, in large swaths of the Middle Suwannee River (MSR), LSR and
Santa Fe River watersheds, the confining layer is thin and discontinuous or absent altogether. In
these unconfined areas, the Floridan aquifer system is highly vulnerable to activities on the land
surface but these areas also provide opportunities for more rapid recharge of groundwater from
infiltration. Hydrologic restoration projects target historic floodplains, wetlands, and drainage
patterns that had been altered to drain naturally wetareaspr i or t o Fl ori dads curre
regulations. These projects in the District re-establish and improve natural systems such as
wetlands, floodplains, native ecological communities, and aquifer recharge areas, which provide
valuable water resource functions including: water quality treatment, water supply, flood water
conveyance, attenuation, fish and wildlife habitat, and recreation.

An ongoing hydrologic restoration effortisthe i Mi dd | e S u w amdiSgriegs Resteration
and Aquifer Rechargeo project which is designed to increase groundwater levels and restore
natural spring flows along the MSR in Lafayette and Dixie counties. The project involves the
installation of hydraulic structures such as culverts, low-water crossings, and flashboard risers in
southeast Lafayette and northeast Dixie counties with the objective of restoring natural water
drainage patterns in a landscape that was previously altered decades ago; to the detriment of
local water supplies. The project will recharge the aquifer with about 10 million gallons of water a
day over about 1,500 acres of ponds and 4,000 acres of wetlands. The District will continue to
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l ook for opportunities to restore natur al hydrol o
objectives of rehydrating wetlands, recharging aquifers, and improving both water quality and

flood control. The District continues to look for opportunities to restore natural hydrology and to
encourage fNnassisted recharged with the objectives
and improving both water quality, and providing flood protection.

1.2.3.6 Summary

As discussed above, the economy of the Suwannee River/Big Bend region of Florida is largely
dependent on the quality and sustainability of its natural resources. Accordingly, the District
occupies a critically important niche at the intersection of environmental conservation and
economic growth. Sound management of sustainable water resources and natural systems is not
just the mission of the District, but also the underpinnings of future economic growth in the region.

Perhaps the greatest challenge facing the District in this regard is balancing increasing
consumptive water use demands and pollutant loads associated with the expansion of more
intense agricultural and urban land uses with the maintenance of regional environmental quality
and natural systems. Furthermore, due to the unique geology of the Suwannee River/Big Bend
region, surface, ground and coastal water resources are all closely interconnected. For this
reason, increasing NOs concentrations and associated symptoms of eutrophication in the
Suwannee River Basin impacts the springs and rivers, and the coastal waters to which they
discharge.

1.3 Suwannee River BasinPlanning Area Description

The Suwannee River Basin drains a total area of approximately 9,950 square miles, of which
approximately 4,250 square miles (43 percent) are in Florida, and 5,700 square miles (57 percent)
are in Georgia. Appendix A identifies of all government units that have jurisdiction over the
Suwannee River Basin, including local, regional, state and federal units. The planning area for
this Suwannee River Basin SWIM Plan encompasses approximately 4,250 square miles,
including the following watersheds and their respective surface areas:

Alapaha River Watershed = 108 square miles;
Withlacoochee River Watershed = 275 square miles;
Upper Suwannee River Watershed = 905 square miles;

Suwannee River Watershed = 1,578 square miles; and

=A =4 =4 -4 =4

Santa Fe River Watershed = 1,384 square miles.

The planning area also includes approximately seven linear miles of shoreline along the Gulf of

Mexico. Figure 2 shows the boundaries of the Suwannee River Basin SWIM Plan area and the

respective watersheds. For t he purposes of this document, the
study area, whihedbdbheetermsm fiwmatlkeesdrainage areas f
systems addressed in the Plan.
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Figure 2. Consolidated Suwannee River Basin Watersheds
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The subsections that follow provide a general characterization of Suwannee River Basin SWIM
Plan area with respect to: physiography and topography; hydrogeology; hydrology and water
chemistry; and ecological communities.

1.3.1 Physiography and Topography

The two major physiographic provinces in the District include the Northern Highlands and Gulf
Coastal Lowlands (White 1970, Ceryak et al. 1983; Figure 3). Characteristics of the Northern
Highlands include gently rolling topography, generally from 100 - 200 feet above mean sea level.
Soils typically range from sand to clayey sand. Clayey sediments in the subsurface retard
infiltration of rainwater. Because of the relatively low permeability sediments at or near the
surface, local rainfall drainage in the Northern Highlands (i.e., the USR and Santa Fe River
watersheds) is characterized by surface water features as shown in Figure 3. The Gulf Coastal
Lowlands are characterized by elevations ranging from sea level to about 100 feet above mean
sea level. The Gulf Coastal Lowlands feature a low relief, karstic topography, and shallow sandy
soils with muck in many wetland areas. Karst landforms are widespread in the lowlands, with
abundant sinkholes, sinking streams and springs, and a high degree of interconnection between
surface water and groundwater systems. The Gulf Coastal Lowlands therefore have high rates of
recharge to the limestone aquifer and extensive karst development, resulting in a groundwater-
dominated (subsurface) drainage pattern throughout much of this region.

A significant geologic feature separating the two major physiographic provinces is the Cody
Escarpment or Cody Scarp (depicted as a red line in Figure 3), which generally separates the
Northern Highlands Physiographic Province and the Gulf Coastal Lowlands Physiographic
Province. The Cody Scarp is an erosional geomorphologic feature which represents the break
between the surface water dominated hydrology of the Northern Highlands, and the groundwater
dominated hydrology of the Coastal Lowlands. The Cody Scarp region is characterized by active
sinkholes, springs, sinking streams, and river rises (Ceryak et al., 1983). During average and
lower flows, except for the Suwannee River, all rivers and streams, including the Santa Fe and
Alapaha Rivers, are completely captured by sinkholes as they cross the Cody Scarp. Some
subsequently re-emerge down gradient as river rises.
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Figure 3. Physiographic Regions of the District (District 2010)

1.3.2 Hydrogeology

The District has three primary hydrostratigraphic units which are, in descending order, the
unconfined surficial aquifer system, the intermediate aquifer system/intermediate confining unit
(located in the northeastern and eastern portions of the District), and the upper Floridan aquifer
(UFA). The UFA is highly productive and represents the primary source of water supply for all
water use types in the District and provides baseflow to rivers and springs in much of the District.

The Cody Scarp approximates the transitional area between the confined and unconfined UFA
(Figure 4). In the Northern Highlands region, which includes the USR and Santa Fe River
watersheds, the UFA is overlain by a thick layer of clay that provides good confinement which
delays recharge into the UFA, whereas, to the south and west in the Gulf Coastal Lowlands, these
clay layers are generally absent and the UFA is generally unconfined. The UFA in the Gulf Coastal
Lowlands region experiences very high rates of recharge by way of sinking streams, sinkholes,
and diffuse recharge through the land surface. Therefore, in this area maintenance of
groundwater levels is critically important to maintaining springflow and baseflow in rivers (e.g., the
Lower Santa Fe and Ichetucknee Rivers).
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The presence or absence of the Hawthorn Group, a low permeability geologic unit, determines
whether the UFA is confined/semi-confined or unconfined (Scott 1988, 1992), respectively (Figure
4). In addition, the relative recharge rate is generally inversely proportional to the degree of
confinement (i.e., the less confinement, the higher the recharge).

Figure 4. Confinement Conditions of the UFA within the District (confinement conditions from Miller, 1986)

1.3.3 Hydrologyand Water Chemistry

The Suwannee River originates in the Okefenokee Swamp in southeastern Georgia, exiting the
swamp through the remains of an earthen sill constructed in 1960 to provide fire protection for the
Okefenokee National Wildlife Refuge (NWR). The Alapaha and Withlacoochee rivers originate in
south-central Georgia and flow in a southerly direction until merging with the Suwannee within
several miles of each other upstream of Ellaville. They contribute an average of 15 and 24 percent,
respectively, to the average annual flow of the Suwannee (GEPD 2002). Surface flows in the USR
and its two major tributaries fluctuate throughout the year, with the peak flows generally occurring
during March and April. The Alapaha River is completely captured during low flows by solution
sinks, leaving a dry river bed for much of its course in Florida. The river reemerges several miles
to the south and joins the Suwannee at Alapaha Rise and Holton Creek.

From the river's origin in the Okefenokee Swamp to just upstream of White Springs its flow is
heavily dependent upon surface drainage from the river's tributaries and seepage from the
surficial aquifer. The Hawthorn Group thins in this region and the river enters the Gulf Coastal
Lowlands, cutting into the Floridan Aquifer. From this area downstream, the river flow is
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