1. Background
1.1.

Introduction to the State of the River Report

This State of the River Report for the Lower St. Johns River Basin (State of the River Report) is written by a team
of academic researchers from Jacksonville University (JU), the University of North Florida (UNF), Florida
Southern College (FSC), and West Chester University of Pennsylvania. Over the years, this report has
undergone an extensive review process by local stakeholders and a panel with the expertise in various
disciplines to address the multi-faceted nature of the data.
The State of the River Report is funded by the Environmental Protection Board (EPB) of the City of
Jacksonville (COJ). The report comprises one component of efforts initiated by Jacksonville Mayors John
Delaney and John Peyton, and continued by the River Accord partners, including COJ, the St. Johns River
Water Management District (SJRWMD), JEA, and the Florida Department of Environmental Protection
(FDEP). The goal of the River Accord partners is to inform and educate the public regarding the status of
the Lower St. Johns River Basin (LSJRB), Florida (Figure 1.1). The current annual report is an independent
document prepared with review by the River Accord partners. Review should not imply agreement with
interpretations or conclusions made by the report’s authors.
1.1.1.

Purpose

The purpose of the State of the River Report is to be a clear, comprehensive document that evaluates the
current ecological status of the Lower St. Johns River Basin, based on a vast amount of recent, scientific
information.
1.1.2.

Goals and Objectives

The goal of the State of the River Report is to summarize the status and trends in the health of the LSJRB
through comprehensive, unbiased, and scientific methods.
Primary tangible objectives of the report project include the design, creation, and distribution of an easyto-understand, and graphically pleasing document for the public that explains the current health of the
LSJRB in terms of water quality, fisheries, aquatic life, and contaminants.
Secondary objectives include the production of a baseline record of the status of the Lower St. Johns River
Basin that can serve as a benchmark for the public to compare the health of the river in different years.
Members of the public and policymakers can use this baseline information to focus management efforts
and resources on areas that need the most improvement and to gauge the success of current and future
management practices. One section of the report, “The State of the River Report: A Guide for the General
Public,” also provides practical advice for anglers, boaters, and other residents of northeast Florida who
interact with the St. Johns River on a regular basis.
1.1.3.

River Health Indicators and Evaluation

The State of the River Report describes the health of the LSJRB based on indicators in four major categories:
•

WATER QUALITY
Dissolved Oxygen (DO)
Nutrients (Nitrogen &
Phosphorus)
Turbidity

• AQUATIC LIFE
Submerged Aquatic Vegetation
Wetlands
Macroinvertebrates

•

FISHERIES
Finfish Fishery
Invertebrate
Fishery

•

Algal Blooms
Bacteria (Fecal Coliform)
Metals
Tributaries
Salinity

Threatened
and
Endangered
Species
Non-native Aquatic Species
•

CONTAMINANTS

Polyaromatic
Hydrocarbons
(PAHs)
Metals
Polychlorinated Biphenyls (PCBs)
Pesticides

The State of the River Report is based on the best available data for each river health indicator listed above.
How each indicator signals overall river health is discussed in terms of its 1) Current Status, and 2) the Trend
over time.
The Current Status is derived from the most recent data available and is designated as “satisfactory,” or
“unsatisfactory.” In some cases, this designation is determined by whether the indicator meets state and
federal minimum standards and guidelines, and in other cases, the designation is based on alternative
criteria as described in the sections.
Where possible, the Trend is derived from statistical analyses of the best available scientific data for each
indicator and reflects historical change over the period analyzed, which may range as far back as 20 years.
The Trend ratings for each indicator are designated as “conditions improving,” “unchanged,” “conditions
worsening,” or “uncertain.” The Trend ratings do not consider initiated or planned management efforts
that have not yet had a direct impact on the indicator. Statistical tests to indicate trends vary with each
indicator and are described in each section.

Figure 1.1 Geopolitical Map of the Lower St. Johns River Basin, Florida (basin shaded in green; SJRWMD 2020e).

1.2.

Lower St. Johns River Basin Landscape

Long before the arrival of European colonists, Indigenous people recognized the St. Johns River as a
valuable source of food and raw materials, and as a means of transportation. In the last five hundred years,
European colonizers and American settlers also benefitted from the river, using this important waterway
as a fishery, avenue for travel, conduit for trade, tourist destination, and source of recreation (Miller 1998;
Belleville 2020; Crooks 2004; UNF 2019). More recently, however, scientists, politicians, and other

stakeholders have acknowledged that the LSJRB is an ecologically—vulnerable watershed, threatened by
rising salinity, numerous sources of pollution, and other environmental hazards (Crooks 2004; State of the
River Report Sections 2, 4, and 5).
The St. Johns River flows north, from its headwaters in the marshes of Indian River County, to the Atlantic
Ocean near Jacksonville (SJRWMD 2020c). For management purposes, the entire St. Johns River watershed
is commonly divided into five basins: the Upper Basin (southern, marshy headwaters in east central
Florida), the Middle Basin (the area in central Florida where the river widens, forming Lakes Harney, Jesup,
and Monroe), the Lake George Basin (the area between the confluence of the Wekiva River and St. Johns
River, and that of the Ocklawaha River and the St. Johns River), the Lower Basin (the area in northeast
Florida), and the Ocklawaha River Basin (the primary tributary for the St. Johns River). The State of the River
Report focuses on the Lower Basin (SJRWMD 2020e).
This report defines the LSJRB in accordance with the SJRWMD definition: “that portion of the St. Johns
River that extends from the confluence of the St. Johns and Ocklawaha rivers near Welaka north to the
mouth of the St. Johns River at Mayport in Jacksonville” (SJRWMD 2008; Figure 1.1).
The LSJRB includes portions of six counties: Clay, Duval, Flagler, Putnam, St. Johns, and Volusia, (Brody
1994; Figure 1.1). Notable municipalities within the Lower Basin include Jacksonville, Orange Park,
Middleburg, Green Cove Springs, and Palatka (Figure 1.1).
The LSJRB covers a 1.8 million-acre drainage area, extends 101 miles in length, and has a surface area of
water approximately equal to 115 square miles (Adamus et al. 1997; Magley and Joyner 2008).
1.2.1.

Existing Land Cover

The LSJRB, including all aquatic and adjoining terrestrial habitats, consists of approximately 68% uplands
and 32% wetlands and deepwater habitats (Figure 1.2; Appendix 1.2.2.A. for acres and definitions of
categories).

Figure 1.2 Total percentages for land, wetland, and deepwater habitats within the Lower St. Johns River Basin, Florida.
(Source: SJRWMD Wetlands and Deepwater Habitats GIS Maps, 1972-1980; SJRWMD 2007)

Within the LSJRB in 2004, the dominant land covers were upland forests (35%) and wetlands (24%), while
18% was considered urban and built-up. Since the 1970s, the proportion of the total basin designated as
upland forests and agriculture has decreased, while the proportion designated as urban and built-up has
increased (see Appendix 1.2.2.B.; SJRWMD 2007). The built-up percentage of the region will likely increase
in future years (SJRWMD 2008; NRC 2010).
1.2.2.

Ecological Zones

The LSJRB is commonly divided into three ecological zones based on expected salinity differences
(Hendrickson and Konwinski 1998; Malecki et al. 2004). The mesohaline riverine zone is the most northern
ecological zone in the LSJRB, stretching generally from the Atlantic Ocean to the Fuller Warren Bridge. This
section of the river is narrower, deeper and well-mixed with an average salinity of 14.5 parts per thousand
(ppt). South of the Fuller Warren Bridge, the St. Johns River widens into a broad, shallow, slow-moving,
tidal area called the oligohaline lacustrine zone. This zone extends generally from the Fuller Warren Bridge
to south of Doctors Lake and has an average salinity of 2.9 ppt. South of Doctors Lake to the confluence of
the St. Johns and Ocklawaha rivers near Welaka, the LSJRB transitions into the freshwater lacustrine zone.
This zone stretches through the Middle and Upper Basins of the St. Johns River as well (State of the River
Report Section 2.8). The zone where saline river water begins to mix with freshwater has moved south into
this zone in the last few decades, likely the result of several anthropogenic changes to the river (Monroe
and Hong 2018). The freshwater lacustrine zone is lake-like, has an average salinity of 0.5 ppt, and
experiences tidal fluctuations that are lower than those observed in the other ecological zones (State of the
River Report Section 2.8).
1.2.3.

Unique Physical Features

The St. Johns River is unique and/or distinctive due to several exceptional physical features.
The St. Johns River is the longest river in Florida. Stretching 310 miles and draining approximately 9,430
square miles, this extensive river basin drains about 16% of the total surface area of Florida (DeMort 1990;
Morris IV 1995).
The St. Johns River flows northward. The St. Johns River flows northward because its headwaters to the
south lie at a slightly higher elevation than where the river enters the Atlantic Ocean, near Jacksonville
(SJRWMD 2020c). Hence, the Upper St. Johns lies south of the Lower St. Johns (DeMort 1990).
The St. Johns River is one of the flattest major rivers in North America. The headwaters of the St. Johns
River are less than 30 feet above sea level. The river flows downward on a slope ranging from as low as
0.002% (Benke and Cushing 2005) to about 1% (DeMort 1990). This extremely low gradient contributes to
a typically slow flow of the St. Johns River. This holds back drainage, slows flushing of pollutants, and
intensifies flooding and pooling of water along the river, creating numerous lakes and extensive wetlands
throughout the drainage basin (Durako et al. 1988). Low lying areas of northeast Florida are especially
vulnerable to flooding during the June through November rainy season, during “king tides,” and during
storms (COJ 2020b; SJRWMD 2020b; NWS 2021). Massive flooding occurred in the fall of 2017, when the
storm surge from Hurricane Irma flooded wide areas of the LSJRB for weeks (NOAA 2018). The retention
time of the water, and of dissolved and suspended components in the river, are on the order of three to
four months (Benke and Cushing 2005). In addition, estuarine systems like the St. Johns River tend to
concentrate certain pollutants due to high retention times of water (Durako et al. 1988). For a discussion of
measures to mitigate flooding, see 1.5.4 of this chapter, under “Other Issues.”

The Lower St. Johns River is a broad, shallow system. The average width of the St. Johns River from Lake
George to Mayport is one mile, although the floodplain reaches a maximum width of ten miles (Miller
1998). The average depth of the river is 11 feet (Dame et al. 2000). The variability in width of the river can
result in different water flow patterns and conditions on opposing banks of the river (Welsh 2008).
The St. Johns River receives saltwater from springs. Several naturally salty springs flow into this
watershed. The most significant inputs of salty spring water originate from Blue Springs, Salt Springs,
Silver Glen Springs, and Croaker Hole Spring (Campbell 2009). Inputs from these salty springs cause
localized areas of elevated salinity (>5 ppt) in otherwise freshwater sections of the river (Benke and
Cushing 2005). The amount of flow from springs is highly variable and dramatically affected by droughts
(Campbell 2009).
The St. Johns River drains into the Atlantic Ocean. The average discharge of water at the mouth of the St.
Johns River is 8,300 cubic feet per second (Miller 1998) or 5.4 billion gallons per day (Steinbrecher 2008).
However, this flow rate is dwarfed by the volume of tidal flow at the mouth of the river, which is estimated
to be approximately seven times greater than the freshwater discharge volume (Anderson and Goolsby
1973). This difference often causes “reverse flow,” or a southward flow, up the river. Reverse flow has been
detected as far south as Lake Monroe, 160 miles upstream, and is influenced as much by weather
conditions—such as drought—as by ocean tides (Durako et al. 1988). Natural water sources for the St.
Johns River are direct rainfall, run-off from rainfall, underground aquifers, and springs. Continual input
from springs and aquifers supplies the river with water that discharges into the Atlantic Ocean, despite
drought periods or seasonal declines in rainfall (Benke and Cushing 2005). Water quality depends on a
variety of factors, including land use along the St. Johns River, weather patterns, and various other factors
(State of the River Report Section 2).
The Lower St. Johns River is a tidal system with an extended estuary. The tidal range at the mouth of the
river at Mayport, Florida is about six feet (McCully 2006). The Atlantic Ocean’s tide heights are large
compared to the slope of the St. Johns River, and at times, can produce strong tidal currents and mixing in
the northernmost portion of the river. The St. Johns River is typically influenced by tides as far south as
Lake George, 106 miles upstream (Durako et al. 1988). Tidal reverse flows occur daily in the Lower St.
Johns River, and net reverse flows, as much influenced by winds as by tides, can occur for weeks at a time
(Morris IV 1995).
The salinity of the St. Johns River is affected by seasonal rainfall patterns and episodic storm and drought
events. In general, there is a predictable seasonal pattern of freshwater input from rainfall into the Lower
St. Johns River, with the majority of rain falling during the wet season from June to October (Rao et al.
1989). However, this seasonal pattern of rainfall can be overridden by less predictable, episodic storm
events, i.e., tropical storms, nor’easters, hurricanes (such as Matthew in 2016 and Irma in 2017), and
droughts (such as those of the early 1970s, early 1980s, 1989-1990, and 1999-2001) (DEP 2010e; SJRWMD
2016a, 2017b). Surges of freshwater from heavy rainfall tend to reduce salinity levels in the river. Hurricane
Irma, which dumped 2.2 trillion gallons of water on northeast Florida in September 2017, lowered the
salinity of the St. Johns River for weeks afterward. Likewise, periods of drought can raise the salinity of the
river as highly saline water replaces freshwater normally provided by rainfall and other sources (State of
the River Report Section 2.8; White 2017; SJRWMD 2017c). Thus, rainfall patterns can prompt a chain of
events in the river, leading to impacts on aquatic plants and animals. Simplified examples of several
sequenced events are illustrated below (Figure 1.3).

Figure 1.3 Simplified example of sequenced events that can occur in the Lower St. Johns River Basin stimulated by changes in rainfall.

The St. Johns River can be influenced by local wind direction. Surface stress of local winds upon the river
plays a secondary role compared with remote winds on the ocean that affect the river’s flow. However,
these local winds can cause flow enhancements. South winds blowing to the north accelerate the flow of
water toward the ocean, if the flow is not opposed by a strong tidal current. Such strong southerly winds
occurred during Hurricane Irma in 2017, resulting in major flooding in the LSJRB (NOAA 2018). Similarly,
north winds can push river water back upstream (Welsh 2008). Strong sustained north winds from fall
nor’easters or summer hurricanes can push saltwater up the river into areas that are usually fresh.
Although considered a natural occurrence, reverse flow of the river can affect flora and fauna with low
salinity tolerances and cause inland areas to flood.
The St. Johns River is a dark, black water river. Southern black water rivers are naturally colored by
dissolved organic matter derived from their connections to swamps, where plant materials slowly decay
and release these materials into the water (Brody 1994). The Dissolved Organic Matter (DOM) limits light
penetration, and therefore photosynthesis, to a very shallow layer near the surface of the river.
The St. Johns River is likely affected by anthropogenic changes and climate change. Several anthropogenic
factors—including sea level rise—have increased salinity in the LSJR and moved the location where
saltwater and freshwater mix to the south. Rising sea levels caused by climate change are also increasing
water levels in the river by one inch per decade (White 2018; Monroe and Hong 2018). The Army Corps of
Engineers (ACOE) also acknowledges that its current project to deepen the St. Johns River to 47 feet near
Jacksonville could increase water levels in a 100-year storm surge by 3 to 6 inches, and up to 8 inches in
isolated locations. The ACOE also concedes that water levels could increase by up to 12% during “high
frequency events of a smaller nature than those modeled” (USACE 2018). A recent scientific study also

shows that dredging since the 1890s likely increased the storm surge associated with Hurricane Irma in
2017 (Talke et al. 2021a).

1.3.

Human Occupancy of the Region (pre-1800s)

1.3.1.

Indigenous People

The Lower St. Johns River Basin has been occupied, utilized, and modified by humans for over 12,000 years
(Miller 1998). As the Ice Age ended, the first Floridians were the Paleo Indians. They inhabited a dry, wide
Florida, hunting and gathering for food and searching for fresh water sources. Gradually, the glaciers
melted, sea levels rose, and Florida was transformed. By approximately 3,000 years ago, the region
resembled the Florida of today with a wet, mild climate and abundant freshwater lakes, rivers, and springs
(Purdum 2002). The conditions were favorable for settlement, and Indigenous groups occupied areas
throughout the state. Historians estimate that as many as 350,000 Indigenous people were thriving in
Florida (including 200,000 Timucua in southeast Georgia and northern Florida), when the first French and
Spanish explorers arrived in the 1500s (Figure 1.4; Milanich 1995; Milanich 1997).
The Indigenous people that occupied much of the LSJRB were part of a larger group collectively known as
the Timucua. Actually, a group of 30 or more chiefdoms sprinkled in villages throughout north Florida
and southeastern Georgia, the Timucua were bound to one another linguistically by a common language
called Timucua (Granberry 1956, 1993). The Timucua language was spoken throughout the LSJRB north of
Lake George and its tributary the Ocklawaha River (Milanich 1996). By the 17th century, the Spaniards
living in the region referred to a distinct group of Timucua known as the Mocama (translates to “the sea”)
(Ashley 2010). Speaking a unique dialect of the Timucua language called Mocama, they lived near the
mouth of the St. Johns River and on the Sea Islands of southeastern Georgia and northeastern Florida as far
back as A.D. 1000 (Worth and Thomas 1995). Evidence suggests that the Mocama had extensive trading
networks that stretched as far west as the Mississippi River (Ashley 2010). They lived in permanent
settlements across the region, and obtained food primarily through fishing, hunting, and gathering.
Beginning in the 1400s, they also began to cultivate maize, squash, beans and other crops for food, although
this was not a major part of their diet (Thunen 2010; UNF 2019). The Timucua modified the land to their
advantage, burning and clearing land for agriculture, and constructing roads, drainage ditches, and large
shell middens (Milanich 1998; Kirby 2006). By today’s standards, these impacts on the landscape were
small in scale and spread over a vast terrain.
The number of Indigenous people in Florida declined steadily during the 16th and 17th centuries, likely the
result of epidemic diseases brought by the Europeans, violence inflicted by the Europeans, on-going
political conflict among Indigenous groups, emigration from the region, and other factors (Davis and
Arsenault 2005; Decoster 2013; Ashley 2018). By the 1700s, the original Timucua population in Florida had
vanished (Figure 1.4).

Figure 1.4 Population of northeast Florida during the Colonial Period, 1492 to 1845. (Sources: Population estimates for the Timucua Tribe in
northeast Florida were taken from Milanich 1997, and "Northeast Florida" is defined as all lands inhabited by Timucua Indians. Population
estimates for European Colonists were taken from Miller 1998, and "Northeast Florida" loosely includes settlers in "the basin of the northwardflowing St. Johns River from Lake George to the mouth, as well as the adjacent Atlantic Coast and the intervening coastal plain" (Miller 1998).

1.3.2.

Europeans

The first permanent European colony in North America was Fort Caroline, founded in 1564 by the French
near the mouth of the St. Johns River (Miller 1998). One year later, the Spanish destroyed the French
outpost, and from 1565 to 1763, the territory of Florida flew the flag of Spain (Schafer 2007). The epicenter
of the Spanish colony became St. Augustine, and few colonists ventured beyond the walls of the guarded
city. In retrospect, the environmental footprint of these Spanish settlers on Florida was light. Apart from
introducing non-native citrus, sugarcane, and pigs (the wild boars of today), they altered the landscape
very little along the St. Johns River watershed as compared to what was to come (Warren 2005; Schafer
2007).
In 1763, the British took political control of Florida from the Spanish. Two years later, John Bartram,
appointed as botanist to King George III of England, surveyed the natural resources of Florida that were
now available for English benefit (Stork 1769). On this journey, John Bartram was accompanied by his son
William, who would later become famous in his own right for discoveries recorded during his solitary
travels through the southern colonies in the 1770s. The writings of John and William Bartram portray a
relatively untouched landscape of natural resources and economic potential (Bartram 1998; Blanton 2014).
From 1763 to 1783, the British colonists made intensive changes to the landscape for colonization and
agriculture. They cleared large tracts of land for plantation agriculture, harvested timber, and exported
lumber for the first time (Miller 1998). They also made extensive use of enslaved people on their
plantations. During the American Revolution, Florida became a haven for British loyalists, and the
population of Florida ballooned from several thousand to 17,000 (Milanich 1997). The Spanish reacquired
Florida in 1783, most of the British settlers left the area, and the state population declined again to several
thousand (Figure 1.5). The Spanish continued plantation farming within the LSJRB, but did not exploit the

land as thoroughly as the British (Miller 1998). Spain held Florida until the United States legally acquired
the region in 1821. At this time, exploitation of the St. Johns River Basin began in earnest (Davis and
Arsenault 2005).

1.4. Environmental Change and Management in the LSJRB, 1800s to the
1970s
1.4.1.

Environmental Change in the LSJRB

The history of environmental change in Florida, and the St. Johns River watershed, is a complex, but
relatively short history. Major milestones in this history have taken place within the last century, with much
of the story occurring during our living memory (Table 1.1 and Appendix 1.4.1). Likewise, the story of how
humans altered and then managed their environment during this period unfolds as a tale of natural
resource exploitation, lessons learned, and a shift from reigning to restoring, from consuming to
conserving.
During the Colonial Period, particularly during the British occupation in the late 1700s, the environment
began to experience large-scale alterations. Such landscape modifications as the conversion of wetlands to
agriculture and the clearing of forests for timber surged again in the mid-1800s, after Florida was granted
statehood (Davis and Arsenault 2005). First tourists, and then developers and agricultural interests, were
enticed to the rich and largely unexploited resource that was early Florida (Blake 1980). In northeast
Florida, most of the earliest changes to the landscape of the LSJRB were utilitarian in purpose, but by the
late 1800s the profitable tourist grade began to drive many changes to the environment. Tourists were
fascinated with promotional accounts describing this land of eternal summer, filled with exotic vegetation
and beguiling beasts (Miller 1998). A tourist industry flourished as steamboats shuttled passengers up the
St. Johns River from the growing port of Jacksonville. By 1875, Jacksonville was the most important town
in Florida, and by the early 1900s, the population of northeast Florida was increasing at a slow, steady rate
(Blake 1980) (see Figure 1.5).

Figure 1.5. Population of northeast Florida from the time Florida was granted statehood to the 2010 U.S. Census including future population
projections to 2030. ("Northeast Florida" includes population counts from Clay, Duval, Flagler, Putnam, and St. Johns counties. Sources:
Population counts for the years 1850-1900 were provided by Miller 1998. Counts from 1900-1990 were extracted from Forstall 1995, and 2000
and 2010 counts from the USCB. (USCB 2000, 2010)
Note: U.S. Census data were not available for Flagler County in 1900 and 1910. Population estimates for 2020 and 2030 were
extracted from the Demographic Estimating Conference Database (EDR 2015), updated August 2014. Results reported here for 2020 and 2030
approximate the April 1, 2021 projections provided by the State of Florida’s Office of Economic & Demographic Research (EDR 2021).

Impacts to the environment mirrored the steady population growth during the early 1900s. Entrepreneurs,
investors, and government officials in Florida initiated several major projects to drain and redirect water
through ambitious engineering works (Blake 1980). Near Jacksonville, the federal government began
decades of work to dredge and straighten the St. Johns River for navigation (Monroe and Hong 2018).
The immigration of new settlers was moderate during Florida’s first century as a state because the region
still proved inhospitable to the unadventurous. Not only was the region full of disease-carrying
mosquitoes, but Florida was too hot and humid for major population growth. That changed when air
conditioners for residential use became affordable and widespread after WWII (Davis and Arsenault 2005).
Florida’s population exploded around the 1950s and has continued to skyrocket ever since (Figure 1.5;
USCB 2000).
By the 1960s, a century of topographical tinkering was taking its toll, and ecosystems across Florida were
beginning to show signs of stress. Sinkholes emerged in Central Florida (the Upper Basin of the St. Johns
River) indicating a serious decline in the water table (SJRWMD 2010a). Flooding, particularly during storm
events, was destructive and devastating. Loss of wetlands peaked during this time, as wet areas were
rapidly converted to agriculture or urban land uses (Meindl 2005). Major projects, such as the Kissimmee
Canal and Cross Florida Barge Canal, continued into the 1960s, but public opposition against such projects
was mounting (Purdum 2002).
The St. Johns River and its tributaries near rapidly growing Jacksonville were also badly polluted. A variety
of business operations, including chemical plants, paper mills, shopping malls, and office buildings,
discharged wastes into local waterways as did housing developments. According to the State Board of

Health, McCoys Creek, Hogan Creek, the Ribault River, and the Ortega River, among others, all suffered
from horrible pollution. Despite completion of the Buckman Wastewater Treatment Plant in 1961, activities
in Jacksonville still contributed about 90 percent of all untreated sewage to the state’s rivers (Crooks 2004).
1.4.2.

The Era of Environmental Protection

Yet, the 1960s also marked a period of decisive changes in the history of environmental protection.
Increasingly, the American public concerned itself with quality of life issues, such as air and water
pollution, access to scenic areas, and the dangers to health posed by pesticides (Merchant 2007).
At the national level, a groundswell of support for environmental protection encouraged the creation of
new federal laws and policies. During the 1960s, for instance, the US Congress passed the Water Quality
Control Act (1965), which gave the federal government authority to establish water quality standards.
Subsequent laws included the National Environmental Policy Act (1969), Endangered Species Act (1973),
and the Clean Water Act (CWA) (1972 and 1977), legislation which displayed a change in society’s attitudes
regarding ecosystems, nature, and the environment (Merchant 2007). In 1970, President Nixon established
the Environmental Protection Agency (EPA) through the reorganization of existing federal agencies and
programs. As part of its many responsibilities, the EPA was tasked with setting and enforcing
environmental standards for air and water quality (in concert with the states) (Merchant 2007).
In Florida, growing concerns about the disappearance of ecologically fragile rivers, wetlands, and
coastlines galvanized an environmental movement. Groups like the Sierra Club, Audubon Society, and
Florida Defenders of the Environment became active on several issues, including the purchase of
conservation lands, opposition to the Cross-Florida Barge Canal, and protection of the Everglades. From
this time forward, policy makers and the public began to think more about the effects of their actions on
the environment (Harvey 2005; Irby 2005; White 2010). A devastating drought in 1970-71 also contributed
to already growing concerns about the use of water and the loss of wetlands in the Sunshine State (Purdum
2002; White 2010).
Consequently, attitudes toward water among the public and state officials began to shift from control and
consumption to conservation (Purdum 2002; White 2010). In 1972, the Florida Legislature passed the
Florida Water Resources Act (1972), which created regional water management districts and established a
permitting system for allocating water use. The Legislature also passed the Environmental Land and Water
Management Act (1972) in order to address areas of critical concern. Other important legislation included
the Florida Comprehensive Planning Act (1972) and the Land Conservation Act (1972). Though often
challenged in later years, these measures marked important milestones in Florida’s history of
environmental protection (Purdum 2002; White 2010).
The graphic timeline at Table 1.1 illustrates some of the most important milestones in the environmental
history of the Lower St. Johns River. The State of the River Report also includes an interactive version of this
graphic timeline, at St. Johns River Timeline, 1000-2021: An Interactive Timeline. Finally, the table in
Appendix 1.4.1 is a more comprehensive and detailed list of such milestones.

Table 1.1 Graphic timeline of selected environmental milestones, Lower St. Johns River Basin. (See a detailed
timeline of important environmental milestones for the Lower St. Johns River Basin in Appendix 1.4.1.).

1.5.

Modern Environmental Management (1980s to 2000s) in the LSJRB

The deluge of new environmental legislation in the 1970s caused a backlash during the 1980s from a variety
of perspectives (Merchant 2007; Davis and Arsenault 2005). At the same time, readily observable
symptoms of environmental degradation continued to surface. During the 1990s, stormwater run-off,
failing septic tanks, and other factors imperiled water quality and contributed to algae blooms in the LSJRB
(DEP 2002; Crooks 2004; SJRWMD 2010a).
Such conditions have not been acceptable to the public and policy makers. Since the 1990s, water quality
improvements have been achieved in Florida through the seesawing efforts of policymakers and public
and private stakeholders (Table 1.1 and Appendix 1.4.1). The policymakers push on the legislative and
executive sides (via governmental regulatory agencies), while public/private interests push on the judicial
side (via lawsuits in the courts). The last four decades have been marked by this oscillation between
lawsuits, laws, and executive actions. The result has been incremental and adaptive water quality
management. Since the 1980s, examples of such adaptive management include efforts to replace failing
septic tanks, upgrade wastewater treatment facilities, and require the construction of stormwater retention
ponds (Crooks 2004). Such efforts have continued into the 2000s, as government agencies work with
developers, farmers, forestry interests, and the general public to reduce nutrient discharges into local
wetlands and streams (Bauerlein 2021a; State of the River Report Section 2).
1.5.1. Implementation of the Clean Water Act (CWA) and the Total Maximum Daily Load (TMDL)
Provisions of the CWA
Implementation of the Clean Water Act has also been a key feature of adaptive water quality management.
A comprehensive law, the CWA seeks to restore and maintain the physical, chemical, and biological
integrity of the nation’s waters. More specific features include: (1) federal assistance to the states and cities
to enhance wastewater treatment; (2) prevention of all discharges of pollution from point sources (those
sources from a specific, identifiable outfall, pipe, or discharge point) without an approved permit; (3)
creation of water quality standards for all of the nation’s navigable waters; (4) establishment of state
programs to identify bodies of water that do not meet water quality standards; (5) restoration of polluted
waters through enhanced wastewater treatment and other methods (EAO 2020; EPA 2020e). Provisions of
the CWA that address point source pollution have been very successful. Many of the nation’s bodies of
water—perhaps half—are far cleaner today than they were before passage of this important legislation
(Andreen and Jones 2009).
In Florida, the FDEP is the main agency tasked with enforcing provisions of the CWA. The state has also
established its own surface water quality standards, which serve as goals for particular bodies of water. In
Florida, there are six designated standards, or uses, the most common of which is Class III, which is a water
body that is suitable for “Fish Consumption, Recreation, Propagation and Maintenance of a Healthy, WellBalanced Population of Fish and Wildlife” (DEP 2020a). In order to attain designated standards for each
body of water, the CWA also requires states to submit a list of their “impaired” (polluted) waters to the
EPA every two years. Whether a water body is impaired or not is typically based on whether the water
body meets specific chemical and biological standards or exhibits safety risks to people. Once a state has
an approved or “verified 303(d)” list of impaired waters, it must develop a management plan to address
the impairments (EPA 2020a).
For years, a key provision of the CWA was overlooked until an influential court decision in 1999. That year,
several Florida environmental groups won a significant lawsuit against the EPA, pushing the agency to
enforce the Total Maximum Daily Load (TMDL) provisions of the CWA. Under the law, the states must
develop and implement a TMDL for each body of water designated as “impaired” under Section 303 (d).

Accordingly, state agencies must determine for each impaired water body: 1) the sources of the pollutants
that could contribute to the impairment; 2) the capacity of the water body to assimilate the pollutant
without degradation, and; 3) how much pollutant from all possible sources, including future sources, can
be allowed while attaining and maintaining compliance with water quality standards. From this
information, agency scientists determine how much of a pollutant may be discharged by individual sources
and calculate how much of a load reduction is required by that source (EPA 2020a; EPA 2020b).
In terms used under the CWA, a TMDL = (WLA+LA+MOS), where:
•

WLA, or Waste Load Allocations are “. . . point sources that receive a waste load allocation,” where
“. . . point sources include all sources subject to regulation under the National Pollutant Discharge
Elimination System (NPDES) program, e.g., wastewater treatment facilities, some stormwater
discharges and concentrated animal feeding operations (CAFOS). . .”

•

LA, or Load Allocation is the allowable pollution load from non-point sources where “. . . nonpoint
sources include all remaining sources of the pollutant as well as natural background sources.”

•

MOS, Margin of Safety is an amount to compensate for error (EPA 2020a; EPA 2020b).

Once the required load reductions are determined, then a Basin Management Action Plan (“BMAP”) must
be developed to implement those reductions. According to the FDEP, “BMAPs contain a comprehensive
set of solutions, such as permit limits on wastewater facilities, urban and agricultural best management
practices, and conservation programs designed to achieve pollutant reductions established by a total
maximum daily load (TMDL).” BMAPs also involve local input and commitment, and are enforceable by
Secretarial Order (DEP 2020b).
As an alternative to this federal process, the FDEP encourages local communities to develop their own
plans to restore waters that do not meet state water quality standards. As the FDEP notes, “Early
implementation of restoration activities is more cost effective, and may allow the Department to forgo
certain regulatory steps (most notably, the development of total maximum daily loads [TMDLs] and basin
management action plans [BMAPs]), thereby focusing limited local and state resources directly on
measures that will improve water quality” (DEP 2020a). Figure 1.6 represents the entire federal process –
from water quality assessment through TMDL.

Figure 1.6 Flowchart of the Water Quality Assessment/TMDL process (EPA 2020c).

As a result of this process, the FDEP has recently (as of March 25, 2021) designated numerous tributaries
as impaired according to Section 303(d) of the Clean Water Act. Figure 1.7 represents a list of selected
tributaries designated as “high” or “medium” in terms of the state’s priority for addressing impairments.
Generally, “high” refers to streams where the impairment poses a “. . . threat to potable water or human
health . . .” and/or which are to be addressed within the next five years. Those designated as “medium”
are generally to be addressed within a five to ten-year period, depending upon resources (DEP 2021d,
2021b). In the table, “WBID” represents the “Water Body Identification Number” assigned to each discrete
body of water, while “Designated Use” represents the state’s desired water quality standard, according to
the state’s interpretation of the CWA. Under these regulations, a designation of “3F” refers to a body of
fresh water that is suitable for “recreation, propagation, and maintenance of a healthy, well-balanced
population of fish and wildlife.” Likewise, a designation of “3M” refers to a marine body of water that is
suitable for “recreation, propagation, and maintenance of a healthy, well-balanced population of fish and
wildlife” (DEP 2021d, 2021b).
Please see the much more detailed discussion of the tributaries in Section 2.7 of the State of the River Report.

Figure 1.7 Summary of Recent Impairments for Selected Tributaries (DEP 2020lb; DEP 2021b).

The FDEP has also (as of March 25, 2021) removed several tributaries from the list of impaired waterbodies
(DEP 2021c, 2021a). Figure 1.8 represents some of those tributaries, with reasons for their removal from
the state’s list.

Figure 1.8. Summary of selected tributaries recently removed from state list of impaired Waterbodies (DEP 2020l).

Since 1999, the FDEP, SJRWMD, and numerous other stakeholders have been working through this
TMDL/BMAP process to reduce pollution in the LSJRB. Several TMDLs have been adopted in the LSJRB,
including those for nutrients in the main stem and fecal coliforms in the tributaries. In most cases, adoption
of TMDLs is followed by development of a BMAP. The development of a fecal coliform TMDL for Hogan
Creek illustrates this process. Originally, the FDEP determined that Hogan Creek must meet the water
quality standard of a Class III stream; that is, it must be suitable for recreation and fishing. From 1996 to
2003, FDEP sampled water in Hogan Creek and determined that the stream exceeded acceptable levels of
fecal coliform contamination in almost every month sampled. The FDEP then surveyed likely sources of
fecal coliform in Hogan Creek and determined percentages of loading from permitted industrial plants,
failing septic tanks, leaking sewer lines, and other sources. Finally, the FDEP determined that a 92%
reduction in fecal coliform loading was necessary to restore Hogan Creek to a Class III stream. The final
Fecal Coliform TMDL from 2006 reflected this process and these conclusions. Actual implementation of the
TMDL occurs through a BMAP (DEP 2006; DEP 2008b). As part of this overall process for the region, a
main stem nutrient BMAP for the LSJRB was completed in 2008. In 2009, the FDEP released a fecal coliform
BMAP for ten Lower St. Johns River tributaries (DEP 2009b), and in 2010, the FDEP released a second fecal
coliform BMAP for 15 additional LSJRB tributaries (DEP 2010a). The FDEP most recently published a
progress report on the main stem BMAP in 2016 (DEP 2016a). It has also published more recent updates on
the main stem BMAP and on the tributary BMAPs in its 2019, Statewide Annual Report (DEP 2021e). There
is a detailed discussion of the tributaries in Section 2.7 of the State of the River Report.

Based on the recent history of environmental management in the LSRJB, and existing laws, current and
future efforts to improve the health of the LSJRB will continue to focus on implementation of TMDL
provisions of the CWA and on other policies (State of the River Report Section 2). As this process presses
forward, Florida’s stakeholders may continue to find themselves on the litigation-legislation seesaw, as
they attempt to balance environmental concerns with an exploding population’s desire to dwell and
prosper in the Sunshine State.
1.5.2.

Water Quality Credit Trading

In 2008, the Florida Legislature established the framework for a system of water quality credit trading in
the Lower St. Johns River Basin (DEP 2010h). Under this system, since extended to other BMAPs in the
state, each individual discharger of nutrient pollutants has a goal for reduction of those nutrients. Because
some dischargers are able to control nutrients more effectively than others, some dischargers meet and
even exceed their goals, while others do not meet the goals. Those that exceed their goals earn “credits”
which they can sell to those who do not meet their goals (FDOS 2016).
Prior to 2014, JEA exceeded its nutrient reduction goal and accumulated credits; however, the City of
Jacksonville (COJ) did not meet its goal. COJ was required by law to meet 50% of its goal by 2015, so
Ordinance 2015-0105, passed by the City Council in April 2015, decreed that COJ would pay JEA
approximately $2 million per year over eight years for 30.32 metric tons of credits. This ordinance also
established that COJ would gain 10.15 metric tons of credits from FDOT in exchange for a 5% reduction of
FDOT’s obligation for nitrogen in non-point source run-off, from 10% to 5%, along with an increase in
COJ’s obligation rising from 90 to 95% (Long 2018; COJ 2018; EPA 2020b). However, on March 22, 2016,
COJ and JEA executed a new interagency agreement by which JEA conveys its credits to COJ at no charge
to COJ (Kitchen 2016; Cordova 2016). This is accompanied by an agreement between JEA and COJ to
contribute $15 million each to a plan to replace septic tanks with sewer lines in existing neighborhoods
(Kitchen 2016).
Updates as of September 7, 2018 to water quality trading arrangements in the LSJRB are listed at the Florida
Water Quality Trading Registry (DEP 2020h).
1.5.3.

Other Laws and Executive Actions

An important element in protecting the St. Johns River is the possession of a good understanding of the
economic impact the river has on the region. To that end, the Florida Legislature in 2013 funded a report
on the river’s economic value to the state of Florida. This report described the economic impact of the St.
Johns River in terms of a conceptual model relating natural functions with natural values, an assessment
of wetland importance for flood prevention and nutrient removal, the effect on real estate values along or
near the river, the importance of surface water in both water-use and water quality dimensions, and the
impact of recreation and ecotourism (Hackney 2015).
In January 2016, the Florida Legislature passed the Environmental Resources Bill. This law addressed
flow levels in springs, management plans for certain watersheds in South Florida, and guidelines for the
Central Florida Water Initiative (CFWI) (CBSMiami 2016). The CFWI is a collaborative, regional planning
effort intended to ensure sustainable, long term water supplies for Central Florida, using coordination
between agencies, conservation, and the identification of alternative sources of water (CFWI 2020).
Business and industry groups, along with environmental groups like Audubon Florida and The Nature
Conservancy, have supported this effort to advance protection of water resources. Other groups, such as
the St. Johns Riverkeeper and the Florida Springs Council, have opposed the bill, claiming weakened
protections for land around springs and a lack of emphasis on water conservation, among other things
(Staletovich 2016).

In January of 2019, Governor Ron DeSantis issued Executive Order 19-12 focusing on water resources.
This Executive Order:
•

Instructed FDEP to establish a septic tank remediation and grant program;

•

Instructed FDEP to prioritize accountability and transparency regarding water restoration projects;

•

Instructed water management districts to prioritize projects that address harmful algae blooms and
maximize nutrient reductions;

•

Instructed FDEP to engage with governments and stakeholders to identify alternative water
supplies to meet the needs of Florida’s growing economy, and encourage conservation and reuse
of water (DEP 2019d); and

•

Established a Blue-Green Algae Task Force (focusing mainly on bodies of water in South Florida)
to study the problem of blue-green algae, to make recommendations on restoration efforts, and to
provide guidance on regulatory solutions, among other things (DEP 2019f; DEP 2019b; DEP
2020c).

In July 2020, the Florida Legislature passed (and the governor signed) SB 712, the “Clean Waterways Act.”
The legislation authorized the following measures, among other things:
•

Transferred monitoring of septic tanks from the Department of Health to FDEP, and adopted other
measures to enhance the remediation of septic tanks in BMAPs;

•

Required the creation of wastewater treatment plans for “certain BMAPs” while also providing
access to a grant fund for enhancing wastewater treatment and reducing nutrient pollution;

•

Required FDEP to upgrade its stormwater permitting, monitoring, and management procedures;

•

Required the Department of Agriculture and Consumer Services (DACS) to perform regular
monitoring of agricultural producers enrolled in Best Management Practice (BMP) programs,
among other things; and

•

Required entities engaged in the application of biosolids to enroll in BMP programs and to restrict
application of biosolids in other circumstances. Allowed local entities to maintain existing biosolid
regulations (FloridaSenate 2020).

SB 712 garnered mixed reactions from stakeholders. While the law enjoyed support from both parties in
the Florida State Legislature and from the FDEP, environmentalists were sharply critical. They faulted the
bill for ignoring some recommendations of the state’s Blue-Green Algae Task Force and for not allowing
local governments to pass their own laws to protect waterways. Environmentalists also criticized the bill
for not sufficiently restricting nutrient discharges from agriculture, among other things (Downey 2020;
FGO 2020; Cassels 2020; Turner 2020).
1.5.4.

Other Issues

The potential for flooding along the Lower St. Johns River has also encouraged measures to modify and
adapt to the environment. Among other things, the City of Jacksonville has participated in the Federal
Emergency Management Administration (FEMA) Floodplain program. Under this program, FEMA
incentivizes the purchase of flood insurance, the construction of buildings with higher foundations, and
the ability of structures to withstand higher wave pressure (COJ 2020b; Clayton 2021). Like many other

cities, the city of Jacksonville has also established a resiliency committee. In 2020 and 2021, a City of
Jacksonville Special Committee on Resiliency (Special Committee) drew from the expertise of dozens of
stakeholders to assess threats from flooding, sea level rise, storms, and climate change. These stakeholders
included not only the City of Jacksonville and JEA, but also the Army Corps of Engineers, the FDEP, the
Northeast Florida Regional Council, private interests, environmentalists, and others. In its Final Report, the
Special Committee articulated a number of findings. These included, among other things: (1) that sea level
rise, climate change, and other factors pose a particular threat to neighborhoods; (2) that more information
was needed on the effects of dredging in the St. Johns River; (3) that more attention is needed on septic
tanks; (4) that urban greenspace can mitigate the effects of flood waters; (4) that resiliency issues should
guide development; and (5) that the City of Jacksonville should hire a City Resiliency Officer (Lahav 2021;
Rivers 2021a). The City of Jacksonville subsequently hired Anna Coglianese as its Chief Resiliency Officer
(Rivers 2021b).
Biosolids represent another issue in the LSJRB. Biosolids are the organic materials produced when sewage
sludge is treated to remove some of the harmful pathogens and heavy metals such as arsenic and lead. In
the early 1990s, the federal government responded to concerns that the disposal of sewage sludge was
polluting the sea and the air and issued regulations to govern its handling. Since biosolids are rich in
nutrients, the federal government has also encouraged the recycling of biosolids as soil additives and as
fertilizer for farms, ranches, and other lands (Perkins 2019). In 2010, the Florida Legislature adopted Florida
Code 62-640, which regulates biosolids. Under the law, the FDEP classifies biosolids as either
“B,” “A,” or “AA,” depending upon the treatment method used to reduce harmful pathogens and on the
concentration of metals such arsenic, cadmium, and copper, among other substances. Class AA biosolids
demonstrate the highest level of treatment and can be marketed as commercial fertilizer (DEP 2019d;
Perkins 2019; State of the River Report Section 2.3).
Since the early 2000s, the recycling of biosolids on agricultural land has become a major environmental
issue in Florida. Concerned about the effects of excess nutrients in South Florida watersheds, the legislature
banned the application of Class B biosolids in that part of the state. Instead, utilities began transporting
biosolids north, to Indian River County and other lands near the headwaters of the St. Johns River. Since
2018, experts have suspected that nutrients leaching from biosolids in this part of the state are contributing
to phosphorous pollution and algae blooms in Blue Cypress Lake, near the southern reaches of the river
(Patterson 2018). Since about two thirds of all nutrients entering the LSJRB come from the middle and
upper basins of the river, fertilizers and biosolids used in these parts of the river likely impact the LSJRB
(Rivers 2018; COJ 2019).
As noted in Section 2.3.3 of this report, the state has established a committee to evaluate this problem and
recommend new rules to regulate biosolids. Discussions have also been under way at the FDEP for new
rules to regulate biosolids, with emphasis on tighter monitoring of the permitting process, more attention
to nutrient pollution, and compliance with Basin Management Action Plans. In 2021, the Florida Legislature
ratified changes to Rule 62-640, which regulates biosolids. Among other things, the revised rule, “. . .
establishes minimum requirements for biosolids which are to be applied to land for agricultural purposes,
distributed and marketed, or used for land reclamation. Included are biosolids which are composite with
yard trash, wood chips, or similar bulking agents and ultimately applied to land or distributed and
marketed” (Patterson 2019b; DEP 2020d; DEP 2020k; FDOS 2021).

1.6.

COVID-19 Outbreak

From the spring of 2020 and through the summer of 2021, the COVID-19 virus pandemic dramatically
affected the entire country. In addition to causing a sharp reduction in economic activity in northeast

Florida, the pandemic forced organizations like JEA, the SJRWMD, and FDEP to modify their operations
in order to protect staff, clients, and the public. Each of these agencies continues to fulfill its responsibilities,
but under very different circumstances and with different procedures (Basch 2020; JEA 2020a; SJRWMD
2020a; DEP 2020a; DEP 2021g).

