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Today, it often seems that bad news lurks around every corner. Fortunately, good
news does exist for the Indian River Lagoon. Thanks to the many participants in
the Indian River Lagoon National Estuary Program, the future of the Lagoon looks
a little brighter. With the publication of the Indian River Lagoon Comprehensive
Conservation and Management Plan (IRLCCMP), more than 100 agencies and local
governments with management responsibilities for the Lagoon have agreed on a
united strategy to preserve the fragile balance between man and nature which has
lured so many of us to this special and beautiful place. The IRLCCMP has been formally adopted by the IRLNEP Management Conference, the governor and U.S.
Environmental Protection Agency.
The IRLCCMP contains 68 recommended actions addressing critical problems,
such as the preservation of wetlands, seagrass restoration, endangered species protection, water and sediment quality improvement, land acquisition needs, and the
means of funding preservation and restoration activities. All of these actions have
the express purpose of protecting the integrity, diversity and productivity of the
unique resource we know as the Indian River Lagoon.
What makes the plan unique is the process that was undertaken during its development. It was a process of learning and often of ardent discussion leading to
hard-won compromises among stakeholders, such as marine industry; shipping,
commercial and recreational fishing interests; counties and municipalities; federal
and state agencies; citizen groups; and individuals. Still, during all these deliberations each of these groups (groups with divergent opinions and needs) never lost
sight of the goal which brought them together - a healthier Indian River Lagoon. In
all, more than six man-years of volunteer effort were donated to the creation of
this plan by IRLNEP participants.
What kept them so focused? Was it recognition of the fact that the Lagoon provides between $717 and $730 million per year to the regional economy, attracting
5.9 million tourists and a half million salt water anglers annually? Or was it the fact
the Indian River Lagoon is recognized as the most species-diverse estuary in North
America? We don’t really know. What we do know (or at least what we think we
observed) was a commitment to some basic tenets which bound the participants to
a common goal and helped overcome the controversies associated with the consensus-building process. These tenets may be described as follows:
A Watershed Perspective Should Be Employed – The IRLCCMP attempts
to encompass the Indian River Lagoon from a watershed perspective rather
than from the perspective of individual political jurisdictions. Using strong science for guidance in framing recommended actions, members of the IRLNEP
Management Conference attempted to look beyond their individual needs and
concerns to the needs of the Indian River Lagoon as a whole.
Consensus Planning Will Help Guarantee Long-Term Success – With
good science and a watershed perspective to focus discussions, the many
stakeholders involved in developing the IRLCCMP worked collaboratively to

develop a wide base of support for recommended actions. It was felt that a
collective commitment to action was needed to help ensure financial
resources would be available to implement the plan.
Recommended Actions Must Pass A Fiscal “Reality Check” – The
Management Conference recognized the need for economic growth in protecting the environment, and at all turns attempted to account for the fiscal limitations of implementing agencies and communities. During the process of prioritizing actions, the economic investments needed to accomplish actions were
weighed against anticipated environmental returns.
All Uses Of The Lagoon Must Be Respected – The diversity of human uses
of the Lagoon mirrors the rich tapestry of the Lagoon’s natural environment.
The plan respects this diversity of human uses and acknowledges the contribution it makes to the quality of life in the Lagoon region.
Community Involvement Is Essential – Without community involvement in
the development of the IRLCCMP, full implementation is unlikely. More than
150 separate public meetings were held to obtain public input and to educate
concerned citizens about the planning process, threats to the health of the
Lagoon and potential solutions to address those threats. Citizen help was also
utilized in educating elected officials and other decision makers about the
need for long-term commitments to implementation.

The Management Conference has developed a plan which answers the who, what,
when, where and how questions associated with restoration activities. Individual
actions and responsible or associated entities have been identified for implementation. The costs of accomplishing actions are also included. These costs are estimates only and were developed for planning purposes. They have been used to
aid in prioritizing needed actions. Final cost estimates for specific projects or programs will be refined as they are implemented.
In developing the IRLCCMP, many dedicated and talented individuals have expended great amounts of time and effort in obtaining agreed-upon recommendations.
This communal commitment to purpose has helped bring us to the brink of a new
era in the restoration of the Indian River Lagoon. Now is the time to redouble our
efforts and move forward together to make today’s dreams of a restored Lagoon
tomorrow’s reality.
Martin Smithson
IRL Project Director

Derek S. Busby
IRLNEP Program Director
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We Are All Stewards Of The Environment – At times, when it appeared that
consensus was impossible on certain issues, it helped to remember that we
have inherited a responsibility to act as stewards of the earth and to protect
and restore its natural resources because of their values and for the benefit of
future generations.
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The Indian River Lagoon is located on the east coast of Florida, stretching from
Ponce de Leon Inlet south of Daytona Beach to Jupiter Inlet near West Palm Beach
(Figure A-1). Many resources valuable to the economy and ecosystems of this part
of Florida are found in this 155 mile-long water body.
Many mistakenly refer to the Indian River Lagoon system as “the river” when it is
actually a lagoonal estuary comprising several water bodies that provide a link
between land and sea. In this plan, the terms “Lagoon,” “Indian River Lagoon complex” and “IRL” refer to the aggregate of water bodies comprising the Indian River
proper, Banana River and Mosquito Lagoon. When the terms “Indian River system,”
“Indian River Lagoon region,” or “Indian River Lagoon basin” are used, they refer
to the entire watershed, or land area from which water drains into the Indian or
Banana rivers or Mosquito Lagoon. When referencing “Lagoon” in this plan, it has
been capitalized because it refers to a specific system known as the Indian River
Lagoon system.
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The present-day Indian River Lagoon system is a product of long-term, natural
landscape-creation processes and shortterm impacts caused by man’s alteration
of physical, hydrologic and environmental
conditions. Records show man may have
inhabited the Lagoon region for at least
15,000 years. Recent discoveries indicate
there were once many settlements along
the coast prior to the arrival of European
explorers. These early people were
accomplished at fish and shellfish harvesting, and collecting fruits, nuts and other
plant materials. The huge mounds of discarded shells along certain areas of the
coast clearly indicate their diet included
shellfish of all types. They also fashioned
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Figure A-1.
Map of the Indian
River Lagoon region.
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The Indian River Lagoon has a rich history. Explorers, settlers, American Indians,
fishermen, farmers, land speculators and many others had roles in shaping the
present state of the Indian River Lagoon. Knowledge of the region’s history
should assist in understanding the genesis of present conditions. To provide that
information the following is a brief overview of the history of the Indian River
Lagoon region.
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tools from stone, bone and shell, and subsisted on a variety of wildlife, including
alligators, deer, manatees, salamanders, snakes, snails and all manner of birds.
Crops were raised, but this practice occurred largely in areas north of Cape
Canaveral.
Prior to the arrival of the Spanish in 1513, the American Indian inhabitants of the
Indian River Lagoon region had minimal impact on the resources and surface features of the area. They were able to survive and meet their subsistence needs
without substantially altering the existing natural conditions.
The period of early European colonial exploration and settlement began with
Ponce de Leon’s landfall in 1513. After this date, Spanish influence on Florida
increased as a result of exploration and colonization efforts. Still, impacts to the
Lagoon by man remained minimal, and colonization progressed slowly due to the
threat of an inhospitable natural environment, as well as the threat of hostile
natives and diseases.

INTRODUCTION
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Florida was ceded to England from Spain in 1763. The English undertook several
resettlement efforts throughout the Lagoon in places such as St. Lucia and New
Smyrna Beach. St. Lucia became a major trading post and eventually evolved into
the city of Fort Pierce. Andrew Turnbull’s colony, established in New Smyrna
Beach in 1768, lasted only for a decade but was responsible for the most significant construction of drainage canals adjacent to the Lagoon undertaken to that
date.

5

THE MODERN AGE
Cultural impacts to the Indian River Lagoon basin began in the 19th century.
These impacts were the result of consistent colonization efforts, transportation
route development, agricultural land cultivation and population growth.
Colonization and settlement attempts were continually thwarted by Indian wars, the
most serious being the Second Seminole War from 1835 to 1842. The Armed
Occupation Act of 1843 encouraged settlers to inhabit Indian River Lagoon shorelines and uplands, but transportation and commerce for local business were limited
and could not support extensive settlement. By 1865, steamboat traffic in the
Lagoon began to increase as the result of Intracoastal Waterway construction. The
establishment of a waterway transportation route thus became the most important
factor promoting development of communities along the Indian River Lagoon, providing a base for expanding trade in commercial crops and industries.
Development of additional transportation routes to the Indian River Lagoon fostered growth of commerce in the region and provided improved access for
new residents. Railroad pioneers, such as Henry Flagler, saw the need for
additional freight and passenger service, and in 1892 began extending his

s e c t i o n

rail service from St.
Augustine south into the
Indian River Lagoon region
and ultimately to Palm
Beach and Miami. The railroad constructed some of
the first bridges over the
tributary streams and rivers
of the Lagoon, and drainage
patterns of the pine flatwoods and wetlands of the
coastal ridges adjacent to the
Lagoon began to be altered.

Sebastian River Bridge, c. 1912.
Courtesy of the Brevard County Historical Commission.

Several elements accounted for the growth of the Indian River Lagoon region
between 1910 and 1950. The 1916 Drainage Act was intended to promote agriculture by establishing taxing districts which provided flood and drainage control.
Special taxing districts were also established to promote control of mosquitoes
along the Indian River Lagoon. Mosquito control districts utilized techniques, such
as ditching and impounding marshes, and pesticide spraying to control mosquitoes.
These efforts managed to bring under control the bothersome and potentially disease-carrying mosquito population that had been hampering the growth and
expansion of Florida settlements since the 1500s.
During World War II a variety of military facilities were developed in the Lagoon
region, increasing the population even further. The infrastructure necessary to support the war effort included construction of airfields, storage facilities, training facilities and associated troop housing. Many military personnel who were introduced
to the Lagoon region during the war effort stayed or returned to settle in the area
after their service years.
Cultural impacts to the Lagoon basin continued after the war when transportation
routes to the barrier islands were developed. Prior to the 1940s there were few
bridges crossing the Lagoon, limiting access to the appealing coastal areas. With
increasing numbers of people moving into the region, the desire for improved
access to the barrier islands resulted in the construction of new causeways and
bridges across the Lagoon.
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As transportation routes continued to expand throughout the Indian River Lagoon
region, so did the human population. In 1825 a census showed only 317 persons
living in the Indian River Lagoon region. However, it should be noted that census
taken at this time normally did not count Indians and slaves. After the expansion
of the railroad and other land–based travel routes, such as the Dixie Highway
(now U.S. Highway 1), the population of the Indian River Lagoon region jumped
to 8,792 persons in 1910.
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THE SPACE AGE
Many of the intolerable, natural conditions that had thwarted development had
been overcome by the 1950s and 1960s. Mosquitoes were controlled, waterways
were dredged, inlets were stabilized, and highways and bridges provided vehicular
access to all reaches of the Lagoon. Flatwood areas west of the coastal ridge were
drained into the Lagoon to permit urban and agricultural development. Air conditioning provided the ability to cope with hot, humid summer conditions. The
advent of the space program at Cape Canaveral in 1950 fueled the growth of the
northern Indian River Lagoon area. The aerospace industrial complex at Cape
Canaveral (later renamed Kennedy Space Center) included Patrick Air Force Base,
Cape Canaveral Air Station and numerous other service industries which produced
or serviced space technology components.
Rapid growth has occurred in the Indian River Lagoon region since 1970. The census of 1970 counted more than 303,000 people living in the five counties adjoining
the Indian River Lagoon. During this period, unincorporated urban and suburban
areas began to grow and flourish. Many incorporated areas, such as Titusville,
Cocoa Beach, Melbourne, Palm Bay, Vero Beach, Ft. Pierce, Port St. Lucie and
Stuart, also grew. Additional unincorporated areas, such as Port Malabar, Port St.
John and Vero Beach Highlands, were platted as subdivisions and began to develop. Between 1970 and 1990, the population along the Lagoon grew by 124 percent to more than 678,000 individuals. A 60 percent future growth rate for the
period 1990 to 2010 is projected for the Lagoon area with an anticipated 2010 population of more than one million (Figure A-2).
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Figure A-2. Population growth in the Indian River Lagoon since 1825 projected to 2010.
Woodward-Clyde, 1994.

Pursuant to Section 106 of the National Historic Preservation Act (NHPA), EPA
Region IV has had discussions with the Florida State Historic Preservation Officer,
whose functions fall under the jurisdiction of the Florida Department of State
Division of Historical Resources. Under Section 106 of the NHPA, federal agencies
must take into account the effects of proposed federal or federally assisted undertakings on historic properties located in, or eligible for inclusion in, the National
Register of Historic Places.
EPA believes that due to the nature of the activities under The Indian River Lagoon
Comprehensive Conservation and Management Plan (i.e., public education, technical assistance, regulatory/enforcement actions), the plan will have no effect on historic properties within its scope. The State Historic Preservation Officer (SHPO)
shares this view.
Insofar as project implementation activities are concerned, any federal agency
which implements, funds, or approves actions contemplated by this plan must
comply with applicable requirements of Section 106 of the NHPA and its implementing regulations. In addition, if any such action would result in effects on historic properties under this plan, the federal agency is required to complete Section
106 consultation prior to initiating the activity. Moreover, all entities implementing
activities under the plan must satisfy any applicable requirements to consult with
SHPO under state law.
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HISTORIC AND CULTURAL
RESOURCES
From the time of the earliest inhabitants through colonization by the Spanish,
English and Americans, a
rich cultural heritage has
been passed on to today’s
residents. This heritage is
an important resource
deserving consideration
and protection. As the recommendations contained
Northern visitors with catch. From the Sandra Thurlow Collection.
within the Indian River
Lagoon Comprehensive Conservation and Management Plan are put into action,
such as development of regional stormwater or drainage attenuation facilities, the
potential negative impacts upon historic and cultural resources should be assessed
and, where possible, avoided. Conversely, many proposed actions, such as land
acquisition and shoreline restoration, could aid in the protection of these resources
and, in some cases, may be considered a benefit to the preservation of our heritage for future generations.
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ECONOMIC GROWTH
The economic and cultural use
of the Indian River Lagoon
region expanded as the population continued to grow.
Although various European settlers had tried to establish
colonies in areas along the
Lagoon, the resources of the
Lagoon were largely unaffected
by human populations until the
early 1800s.
Building the St. Lucie Canal, c. 1900. Courtesy of Luthers.
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EARLY DEVELOPMENT
Major social changes occurred between 1800 and 1900 as a result of transportationroute developments, agricultural-land cultivation and population growth. Orange
and citrus groves were established in the area as early as 1822, but did not become
commercialized until Dummett’s grove was established on Merritt Island in 1828.
Other early agricultural activities on the barrier island included pineapple and
coconut groves on Jupiter and Hutchinson islands and palmetto-fruit harvesting
along Mosquito Lagoon. Pineapples were grown on the mainland and became a
major crop from Melbourne south. The creation of new inlets around the turn of
the century provided improved access for ships to local ports and helped open
additional trade and passenger service routes to up-river communities.

9

Commercial exploitation of Indian River Lagoon fisheries probably did not begin
until the late 1800s. Literature from that period describes an attempt to establish a
cannery for sea turtles, fish and oysters in 1866. Since settlements were sparse and
boating access was limited, commercial fisheries were not significant in the Lagoon
until the late 1890s. The opening of new inlets and the dredging of channels during this period improved boat access which, along with improved land transportation, expanded market access for these products.
URBAN AND INDUSTRIAL DEVELOPMENT
Urban and industrial development increased from 1900 to 1950. Repeated freezes,
diseases and price wars devastated industries, such as commercial pineapple production. Still, some agri-horticultural industries, local businesses and land-development activities were able to overcome these adversities and began to flourish. To
support these businesses, port authority taxing districts were established to create
large-scale port and marina facilities. As a result, many acres of highly productive
estuarine bottomlands and shorelines were destroyed to create recreational and
commercial dockage. Numerous acres of wetland habitat within the Lagoon region
were drained to establish large citrus groves and create grazing land for cattle.
Documentation of commercial fishing during this period is limited, but photographs taken during the time show large catches of sawfish, jewfish, sea trout,
snook and other species.

The Indian River Lagoon is one of the primary tourist and recreational attractions
in the region. About 16 percent of the hotel and restaurant outlets in the state
exist within the Indian River Lagoon watershed, and many are dependent on
Lagoon-based attractions, such as fishing and fresh seafood.

s e c t i o n

In the period after 1950, urban and agricultural expansion in the Indian River
Lagoon region was augmented by a major growth in industry spurred by the federal space program, tourism and the elimination of most natural impediments. Today,
in addition to agriculture, the economic base of the region includes manufacturing
and tourism, along with the resultant real estate, financial, service and government
sectors which serve the expanding population base.

The Indian River Lagoon region has been recognized as producing some of the highest quality citrus in the world. In 199091 the region is estimated to have accounted for about 7
percent of the world citrus production and 38 percent of the
total Florida harvest. The average annual revenue from the citrus industry is
more than $2 billion. Between 1987 and 1991, approximately 12,000 additional
acres of citrus land came into production in the region, representing more than 50
percent of the statewide growth in acreage. Citrus represents, by far, the greatest
agricultural economic sector in the Indian River Lagoon region. Cattle ranching
and vegetable production is found primarily in Martin and St. Lucie counties, but
some of these activities are found in Brevard and Indian River
counties. Most cattle ranching and vegetable production in these
four counties is outside of the Indian River Lagoon watershed.

INTRODUCTION
Biological Communities of the IRL

Agricultural production in the region has increased substantially since 1950. An
inventory of agricultural activities in the Indian River Lagoon region conducted for
IRLNEP by the USDA - Soil Conservation Service found 227,300 acres of citrus,
121,000 animal units (largely cattle) on 326,200 acres of range and pasture, and
8,600 acres of vegetables (USDA-SCS, 1993).
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FISHERIES
Commercial fishing efforts were evenly distributed throughout the Lagoon until the
late 1950s. Trolling for spotted sea trout was a major commercial activity during
the ’50s, but the fishery declined rapidly in economic importance after 1958 due to
the expansion of Kennedy Space Center, associated urbanization and the resultant
conversion from agrarian to a technology based economy. Commercial fisheries
from Ponce Inlet to Melbourne from 1959 through 1962 averaged 6 million pounds
per year, with black mullet, spotted sea trout, red snapper, spot, whiting, blue crab
and pompano being the primary species. Recreational catches during this period
were estimated to be 3.2 million pounds per year. By the late 1960s, commercial
catches of spotted sea trout and many other species had declined, and mullet had
become the leading catch (Figure A-3).
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Figure A-3. Indian River Lagoon fishery landings from 1950 to 1988. Woodward-Clyde, 1994.

From 1970 through 1985, total commercial landings showed an upward trend in all
counties from Martin to Volusia with significant oyster and mullet landings during
this period. Much of the increase in commercial landings since 1980 is due to
increased harvests of hard clams from within the Indian River Lagoon and calico
scallops from offshore beds. Hard clam prices rose substantially between 1970 and
1985, but dropped off after 1985. Since 1985 prices have declined overall due to
increased competition from out-of-state and foreign producers. Closures of shellfish
harvesting waters due to high bacteriological levels following rain events and subsequent reclassification of shellfish harvesting waters as “restricted” or “prohibited”
also presents a threat to the continued viability of the hard clam and oyster fishery.

RESOURCES OF THE INDIAN RIVER LAGOON
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BOATING AND MARINE SERVICES
Boating and marine services is also a booming industry in the Indian River Lagoon
region. The number of registered recreational boaters in the four-county (Brevard,
Indian River, St. Lucie and Martin) area increased from 28,859 in 1978-79 to 57,957
in 1992-93, an increase of more than 100 percent over this period. Marine support
services for these boats include full-service marinas, boat storage facilities, boat
sales and rentals, repair facilities, bait and tackle stores, boating supply stores,
marine construction and maintenance services, yacht clubs and resorts. The number of marinas and boat yards within the Indian River Lagoon region has increased
from 56 in 1984 to 84 in 1992.

FEATURES OF THE LAGOON REGION

CLIMATE
The climate in the Indian River Lagoon basin is subtropical, with long, warm,
humid summers and mild winters. Average yearly temperature is 73 degrees
Fahrenheit. Annual rainfall in the Indian River Lagoon basin averages between 55
and 60 inches and is unevenly distributed during the year with approximately 62
percent occurring from June through October and about 21 percent during March,
April and May. Tropical storms can affect the region from late May through midNovember, coinciding with the wet season (USDA-SCS, 1993).
PHYSICAL FEATURES
The region’s watershed boundaries extend eastward to the barrier island dune line.
The western boundaries are less easily defined. In some places, the westward
boundary of the watershed follows the natural upland limit of drainage along the
Atlantic Coastal Ridge. In other places, however, the watershed’s western boundary has been altered, and surface waters that once flowed into other basins, such
as the St. Johns River and Lake Okeechobee, are now diverted into the Lagoon and
are considered a part of the Lagoon watershed.
Complex interactions between physical and hydrological elements make the Indian
River Lagoon region a unique and diverse ecosystem. The system contains varied
physical features, such as coastal ridges, barrier islands, lagoons, natural and artificial inlets, the Intracoastal Waterway, impounded marshes and drainage canals.
The basin encompasses nearly 2,280 square miles (1,461,760 acres) and includes
more than 145 square miles of coastal mangrove, wetland and seagrass habitats.

INTRODUCTION
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Providing a link between land and sea, the Indian River Lagoon is a linear lagoonal
system that comprises more than a third of Florida’s east coast. The system
extends 156 miles from Ponce de Leon Inlet near New Smyrna Beach to Jupiter
Inlet in Palm Beach County. The Indian River Lagoon encompasses three major
water bodies: the Mosquito Lagoon, the Indian River and the Banana River.
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The Indian River Lagoon system is a prominent geomorphic feature on Florida’s
east coast with land formations dating to 420,000 years ago. Land and water features of the region have been formed by the rise and fall of the sea. The Floridian
Plateau, which includes the entire state of Florida, has been alternately covered by
water and exposed as dry land many times, resulting in the creation of barrier
islands, dunes and marine terraces.
The eastern side of the Lagoon consists of barrier islands that extend north and
south of two unique land features called Cape Canaveral and Merritt Island. It is
believed that West Merritt Island formed first, when sea levels were low, and
defined the Indian River Lagoon south to the end of present day Merritt Island.
About 10,000 years ago, rising sea levels eroded the Merritt Island beach, forming a
sand bar offshore to the east. As sea levels began to recede, the sand bar was
reshaped to form the Banana River Lagoon and Cape Canaveral. The southern
barrier islands have developed largely from the natural movement of sand from
Cape Canaveral.

INTRODUCTION
History & Growth of the IRL Region

During periods of high water, erosion by waves and currents formed plains which
emerged as flat lands or terraces when the sea level subsided. The terraces in the
watershed, in descending order of elevation, include the Pamlico and Silver Bluff
terraces. Dunes, which subsequently formed on these terraces, were parallel to
and west of the Lagoon. Later, higher ridges formed on the dunes. The Atlantic
Coastal Ridge formed on the Silver Bluff Terrace, while the Ten Mile and Green
ridges formed on the Pamlico Terrace.
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Other physiographic features located in
the Indian River Lagoon region include
the Eastern Valley, the Sebastian-St. Lucie
Flats, the Osceola Flats and the Allapattah
Flats (Figure A-4). The Eastern Valley is a
broad, flat valley that is located west of
the northern ridges and may be a remnant of a lagoon that existed in this area
about 100,000 years ago. The area is flat,
rich in organic soils and presently comprises part of the St. Johns River Marsh.
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Figure A-4. Physiographic features of the Indian River Lagoon
system. Courtesy of Woodward-Clyde, 1994.

As the region was settled, most colonization and agricultural activities occurred in
close proximity to the IRL. Areas west of the historic drainage basin were not well
suited for agricultural or residential development due to periodic flooding and high
water tables.
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HISTORIC DRAINAGE PATTERNS
Historically, a gentle, meandering drainage pattern consisting of sloughs, creeks,
rivers and wetlands was found in the IRL drainage basin. This system absorbed
floodwaters, promoted groundwater recharge, assimilated nutrients and removed
suspended materials. Waters from the Eastern Valley area drained into the Lagoon
only after major storms. While the headwaters of the Sebastian and St. Lucie River
were located in the Sebastian-St. Lucie Flats area, discharges from this area were
gradual, with waters being retained and slowly released from the sloughs and wetlands. The Allapattah and Osceola flats drained to the west, to Lake Okeechobee
or the St. Johns River.

The 1916 Drainage Acts of Florida allowed the establishment of special taxing districts to promote agricultural production and flood control. These special taxing
districts eventually became what is known as Chapter 298 Drainage Districts. The
drainage and agricultural works constructed in the Indian River Lagoon region
between 1916 and 1950 extended many of the natural tributary streams and rivers
far to the west, draining extensive areas which were historically part of the St.
Johns River or Lake Okeechobee watersheds. These drainage systems permanently
lowered the groundwater tables in areas where standing water naturally occurred
for six months or more each year, allowing citrus groves to be established.
Wetlands were drained to create grazing land for cattle. Other lands were specifically drained for urban development.
ALTERATIONS FOR NAVIGATION
Many of the Lagoon’s natural physiographic features have been altered by man to
aid navigation. While historically a number of inlets have opened and closed
throughout the region, the barrier island chain is currently bisected by six inlets.
All of these inlets have been either stabilized or constructed by man. The natural
inlets are Ponce de Leon Inlet and Jupiter Inlet; man-made inlets include the Port
Canaveral entrance, Sebastian Inlet, Fort Pierce Inlet and St. Lucie Inlet. These
inlets serve to flush and transport material within the Lagoon. However, these
effects may be relatively localized. In addition, the effects of inlets have varied
over time as their number and locations have changed.

INTRODUCTION
History & Growth of the IRL Region

DRAINAGE ALTERATIONS
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Several navigational
channels and two ports
have been constructed
within the last century
in the Indian River
Lagoon basin. The
Intracoastal Waterway
(ICW) was designed to
create safe passage for
water-based commerce
from Maine to Key
West. In the Indian
River Lagoon system,
construction of the
ICW created a deepA paddlewheeler makes its way up the Indian River Lagoon. Courtesy of Luthers.
water channel (maintenance depth 12 feet north of Fort Pierce, 10 feet south of Ft. Pierce) in an otherwise shallow system (average depth, 3 feet).
Material dredged from the ICW channel was often deposited directly onto Lagoon
bottoms creating islands. These islands are technically known as “dredged material
disposal islands,” but are commonly referred to as “spoil” islands. In addition to
the ICW, there are three additional major man-made channels in Brevard County.
The ICW, which runs the length of the Mosquito Lagoon, connects to the Indian
River through the Haulover Canal, and runs south the entire length of the Indian
River Lagoon. The Canaveral Barge Canal connects the Banana River and Port
Canaveral to the Indian River and ICW. Mosquito Lagoon and the Indian River
Lagoon are connected by the Haulover Canal. The Saturn Barge Canal and the
Banana River Channel extend north and south through the Banana River. Another
major navigational channel, the Okeechobee Waterway, extends across the state of
Florida and joins Lake Okeechobee to the South Fork of the St. Lucie River. The
two major ports within the Indian River Lagoon are Port Canaveral and the Port of
Fort Pierce.
ALTERATIONS FOR GROWTH
Through urban and agricultural development, man has changed the natural physical features of the Indian River Lagoon region. The area contains two of the
nation’s fastest-growing cities - Palm Bay and Port St. Lucie - in addition to 10
other major municipalities. In many areas where urban development has occurred,
surrounding lands have been drained or filled to accommodate commercial and
residential development. To link the mainland to the barrier islands, 19 causeways
and bridges have been constructed across the Lagoon. Some of the causeways
have compartmentalized sections of the Lagoon and changed the hydrodynamic
connection between the sections. As a result of agricultural development, extensive alterations to the Lagoon basin have occurred south of Melbourne. Six local
drainage districts, along with agricultural interests in the area, built extensive canal
systems which increased the Lagoon’s drainage basin and, as a result, increased the
amount of freshwater reaching the Indian River Lagoon.

BIODIVERSITY
An estuary is classically defined as a semi-enclosed body of water with free connections to the open sea which is measurably diluted by freshwater. Although the
Indian River Lagoon technically meets this definition, it encompasses much more.
It is biologically unique due to a combination of climatological and physiographical
features that occur nowhere else. The Lagoon is located in a zone where tropical
and temperate climates meet. Thus, the flora and fauna contain tropical and subtropical species that prefer a warmer climate, along with species that can tolerate
cooler weather. As a result, the Lagoon contains more species than any other North
American estuary (Gilmore, 1985).
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Salt marshes are another distinct physical feature of the Indian River Lagoon that
have suffered alteration. More than 75 percent of the Lagoon’s saltwater wetlands
were impounded for mosquito control purposes. Impoundment of salt marsh areas
has removed 60.9 square miles of marsh from connection with the open waters of
the Lagoon. As a consequence, water quality and wildlife habitat benefits of these
wetlands to the Indian River Lagoon were largely lost.

The assemblages of plants and animals found in the Lagoon region are characterized by the combination of major biotic components (e.g., dominant plants) and
abiotic environmental conditions. Intertidal, sub-tidal, open water and coastal communities are present within the Lagoon itself, while upland and freshwater systems
lie adjacent to the Lagoon.
Haulover Canal, c. 1910. Courtesy of Luthers.
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Diverse biological communities have formed in the Lagoon as a result of its elongated north-south position on the east coast of Florida. Some of these communities have formed naturally and others have been altered or created by man, such
as “spoil” islands and impounded marshes.
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UPLAND COMMUNITIES
The upland ecosystems adjacent to the Lagoon can be separated into several distinctive communities associated with the coastal geology of eastern Florida. From
the northern extent of the Indian River Lagoon to the southern end, a wide variety
of plant communities are found, including maritime forest, hardwood hammock,
coastal strand, oak scrub, long-leaf pine forest and pine flatwood.
In their native condition, the upland communities west of the Lagoon complex
consist of long-leaf pine or flatwood pine forests and oak scrub grading into salt
marshes and/or mangrove communities at the upper edge of the intertidal zone.
Hardwood hammocks may be found interspersed in the upland communities on
both sides of the Lagoon.

INTRODUCTION
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On the eastern or barrier island side
of the Lagoon, a vegetative and topographic change occurs at the high
water mark with maritime forest continuing until a point where coastal
strand and dunes begin. The coastal
strand occurs where salt spray and
wind from the Atlantic naturally stunts
growth of vegetation. Coastal strand
changes into high dune and beach
communities adjacent to the ocean.
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A wide variety of animals reside within these upland communities adjacent
to the Lagoon. Many species found in
A typical day’s fish harvest caught in the early 1900s.
Courtesy of St. Lucie County Historical Museum. these upland communities forage in
the Indian River Lagoon or use the
Lagoon during part of their life history. Some of these communities are rapidly disappearing, however. Scrub and flatwood communities which are essential habitat
for such endangered, threatened and species of special concern as the Florida
scrub jay (Aphelocoma coerulescens coerulescens), red-cockaded woodpecker
(Picoides borealis) and gopher tortoise (Gopherus polyphemus) are also prime for
development, and many areas have been lost to urbanization.
ASSOCIATED FRESHWATER COMMUNITIES
Numerous freshwater wetlands and streams are found adjacent to or are connected directly to the Lagoon system. Although not directly a part of the Lagoon, adjacent wetland communities are a vital component for the biodiversity of the
Lagoon. Freshwater wetlands consist of swamps and marshes, and are found in
locations where the ground surface is sufficiently saturated or flooded to support
wetland plant growth. A limited number of riverine swamps have developed
along the banks of rivers that feed into the Lagoon. Most of the individual freshwater marshes adjacent to the Lagoon are less than 5 acres in size. Many of the

The freshwater communities adjacent to the Indian River Lagoon are important biological systems which contribute valuable cover, foraging ground and reproductive
habitats for many wildlife species that use the Lagoon during part of their life history. Avian species that use the Lagoon often use freshwater communities for foraging, nesting and roosting. Many crustaceans and fish are adapted to the transition zone created by the mixing of Indian River Lagoon waters and freshwater systems which connect to the Lagoon.
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marshes that occur close to the Lagoon are found in swales and depressions
between dunes and dune ridges. Another major marsh type in the watershed is
the flatwood marsh or prairie that is characterized by depressions within poorly
drained flatwood communities.

Because of the reduced tidal range and irregular patterns of inundation, the saltwater wetlands found around the Indian River Lagoon may vary from those of other
estuaries. The Lagoon does contain unaltered mangrove forests and salt marshes,
but the reduced tidal range has produced a community type that is intermediate in
nature between these two types. This community, which is typical of the Indian
River Lagoon but rare in other estuaries, has been termed a mangrove marsh. The
reduced tidal range also created a habitat conducive for mosquito breeding. As a
result, man has impounded many of the natural saltwater wetlands within the
Lagoon in an effort to reduce mosquito populations. Impounded salt marshes were
once intertidal areas but now seldom receive tidal inundation.
The saltwater wetlands of the Indian River Lagoon provide a valuable habitat for a
myriad of animal life. In mangrove communities, fish are the most diverse group of
vertebrate species (220 species), followed by birds (181 species), amphibians and
reptiles (24 species) and mammals (18 species). Many of these species are resident,
spending their entire life cycle within the mangrove communities, while other
species are transient, spending only a portion of their lives in or near mangroves.

INTRODUCTION
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SALTWATER WETLANDS
Saltwater wetlands exist along the shoreline of the Indian River Lagoon and are
alternately covered and uncovered by the tide. It is important to understand the
pattern of water level fluctuations and how it affects the two primary saltwater wetlands of the lagoon - mangrove forests and salt marshes. Only near inlets are tidal
fluctuations more than a foot; in other areas far from an inlet, tides are less than an
inch. Low tidal ranges throughout much of the year produce tides that are insufficient to enter the upper zones of intertidal mangrove forests and salt marshes. The
low water levels result in these communities remaining above Lagoon water levels
for days or weeks at a time. There are, however, seasonal increases in water levels
due to pressure and temperature differences originating in the Atlantic Ocean
which, when acting in combination with increased freshwater runoff from heavy
rain, inundate the upper zone of saltwater wetlands during fall and winter months.
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The saltwater wetlands of the Lagoon serve as a nursery and foraging area for estuarine wildlife. Terrestrial insects and arthropods, as well as other invertebrates
such as fiddler crabs, constitute the primary food chain pathway from living plant
material to higher animals in these salt marshes. Numerous bird species also occur
in salt marshes as residents or migratory visitors. Most salt marshes that have been
impounded and isolated from the Lagoon have limited wildlife value. Because of a
low diversity of fish and invertebrate species, unmanaged isolated impoundments
may offer poor foraging habitat for wading birds. (However, dead-standing trees
in these impoundments offer roosting areas, while open waters may provide habitat for waterfowl.)
“SPOIL” ISLANDS
The “spoil” islands are one of the less recognized communities of the Indian River
Lagoon. Spoil islands, as previously mentioned, are man-made and were created
when material dredged from the bottom of the Lagoon was deposited during ICW
channel construction and maintenance. The deposited material consists of bottom
sand, shell and muck. The islands appear as small mounds of largely barren sand
in the northern areas and become more forested in appearance in the southern
portion of the Lagoon.

INTRODUCTION
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The spoil islands have evolved from barren deposits to ecological communities
which play an important role in the biodiversity of the Indian River Lagoon. As
with any disturbed substrate, vegetative colonization of the spoil islands occurred
rapidly. Much of the vegetative growth, however, was non-native species. Ninetysix percent of the vegetation on spoil islands is exotic. A large portion of this exotic vegetation is Brazilian pepper (Schinus terebinthifolius) or Australian pine
(Casuarina sp.). Numerous species of fish, invertebrates, reptiles, birds and mammals inhabit the spoil islands located throughout the Lagoon. Seagrasses that are
often found in the shallow margins of spoil islands enhance the biological diversity
of the spoil banks by creating protective and foraging habitat for juvenile fishes
and many other species. These fishes and invertebrates become food sources for
other animal species, such as birds and mammals.
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SUBMERGED AQUATIC VEGETATION
Submerged aquatic vegetation (SAV), located below the water’s surface, is another
biologically rich community that supports much of the Indian River Lagoon’s biodiversity. Seagrasses and algae comprise SAV. The diversity of seagrass in the Indian
River Lagoon is greater than that found in any other U.S. estuary. SAV performs
numerous functions, such as stabilization of sediments, reduced resuspension of
particulate matter, and offers cover for juvenile fish and wildlife while providing
foraging opportunities for larger predators.

Submerged aquatic vegetation beds contain a high diversity of communities, structural groups and species. Some of the main communities in SAV beds consist of
algae, small plants and animals that attach themselves to the seagrass, benthic
invertebrate animals and fishes. Of habitats entirely confined within the Lagoon,
seagrass beds support the richest fish community, in terms of diversity of species
and density. The seagrass habitat is also a critical resource for the West Indian
manatee (Trichecus manatus latirostris). This marine mammal depends on seagrasses for a major part of its food supply. Juvenile sea turtles also forage on seagrasses in the Indian River Lagoon.
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Factors influencing SAV growth and distribution include water depth, water clarity
and availability of light, substrate, nutrient levels, salinity, temperature and influences
from man’s activities, such as runoff and boating. The Indian River Lagoon contains
seven species of seagrasses. One species, Johnson’s seagrass (Halophila johnsonii) is
a rare species found only in a range from Sebastian Inlet to Biscayne Bay. Much of
the bottom of the Indian River Lagoon is also covered by macroalgae.

CURRENT STATE OF THE LAGOON
Water and sediment quality of any water body is directly related to activities in the
watershed. In estuaries, water and sediment quality is also affected by their connection to the ocean. Water and sediment quality may also be affected by the
physical configuration of the water body and watershed, as well as alterations to
this configuration caused by natural phenomena or man’s activities. All these factors combine to affect water and sediment quality in the Indian River Lagoon.

The geographic setting and shape of the Indian River Lagoon watershed affect the
functioning of the Lagoon. They also cause the Lagoon to be different from most
of the bays and estuaries in Florida. The long, narrow shape and shallow waters
result in a sluggish circulation pattern in many places. The circulation which does
occur is primarily wind-driven since the only tidal exchange with the ocean is
through six widely separated inlets with restricted tidal flushing. This makes the
Indian River Lagoon system especially sensitive to sudden influxes of pollutants or
material resulting from increasing urbanization, industrialization and agriculture in
the watershed.

INTRODUCTION
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The Indian River Lagoon system receives inputs of saltwater from the ocean
through the inlets and freshwater from direct precipitation, ground water seepage
and surface runoff, as well as discharges from creeks and streams, drainage systems and point sources, such as wastewater treatment plants. Several factors are
responsible for water and sediment quality, such as circulation and mixing, watershed drainage, and point source and non-point source pollution.
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SEGMENTATION
Within the Lagoon basin there are differences in the character of various
locations. As a result, the Indian River
Lagoon region has been divided into
segments that represent workable subunits for characterizing or managing
the system. The Lagoon can be subdivided on the basis of hydrology,
drainage units, hydrodynamic and geographic features, management authorities or other means. For the purposes
of characterization and management,
the Indian River Lagoon and its watershed have been divided into six segments (Figure A-5). These segment
divisions are based primarily on hydrodynamics and geographic features.
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Segment 2 (North Central Indian River Lagoon), which includes areas north of
Sebastian Inlet that are within the tidal influences of Sebastian Inlet, differs from
the three northern segments because it has greater influxes of freshwater runoff
and streamflow from an extended watershed. As the result of watershed alteration,
Segment 2 presently is composed of approximately 81 percent watershed area and
19 percent open water. The water chemistry and dynamics of Segment 2 differ
from other segments with respect to its lower average salinities and greater salinity
variability.
The two southern segments (Segment 3 - South Central Indian River Lagoon - and
Segment 4 – South Indian River Lagoon) represent stretches where the drainage
basin has been greatly expanded and is very large in relation to Lagoon surface
area and volume. Segment 3 is composed of approximately 90 percent watershed
area and 10 percent open water while Segment 4 is composed of 96 percent watershed area and 4 percent open water. Tidal exchange in Segments 3 and 4 is high
due to the presence of three inlets within these segments. The increased influence
of the inlets is a primary reason why water quality and hydrodynamics of Segment
4 differ from Segment 2.

Other types of currents, caused by wind pressures and barometric pressure differences (meteorological currents), cause water to move within the Lagoon and contribute to the circulation and mixing within the system. Meteorological currents are
thought to be the only significant currents capable of moving water in most of
Mosquito Lagoon (Segment 1A), the Banana River (Segment 1B), and Indian River
Lagoon north of Melbourne (Segment 1C). Under certain conditions, there is virtually no exchange of water in these sections, making these sections highly susceptible to pollutant loadings. Flushing and transport of materials from Melbourne
Causeway south to the Sebastian Inlet (Segment 2) vary substantially. Tidal flow
and potential flushing increase steadily and persist south to the Indian River
Narrows near Vero Beach (Segment 3). However, discharges from the surrounding
watershed also increase in these segments, presenting a more complicated circulation pattern.
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HYDRODYNAMICS
Tides in the Lagoon are the result of tidal forces that develop in the Atlantic Ocean
and enter the Lagoon through the inlets. As water moves into the Lagoon,
increased bottom friction in the shallow depths causes a steady reduction in the
height of the tide and the resultant tidal currents. As a result, ocean water entering
the Lagoon does not travel far as the direct result of the twice-daily astronomical
tide currents.

Some tidal flow appears to be present throughout the area between Fort Pierce and
St. Lucie inlets (Segment 4), with tidal action and flushing most pronounced within
three to five miles of either inlet. Large quantities of freshwater are discharged into
this segment of the Lagoon by major drainage canals. While the hydrodynamics of
the Lagoon between the St. Lucie and Jupiter inlets have not been well studied, it
appears much of the water discharged to the Indian River Lagoon in this segment
by these canals continues on through nearby inlets to the ocean.

INTRODUCTION
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Digging of he Fellsmere Canal, c. 1915. Courtesy of Brevard County Historical Commission.
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Mixing from boat traffic has not generally been considered a major component of
Indian River Lagoon hydrodynamics. However, on a micro-scale, very localized
mixing of Lagoon waters can be caused by boat traffic. The combined effect of
direct stirring by boat propellers, coupled with wave action from boat wakes, can
mix density layers and resuspend bottom sediments. In a shallow system, such as
the Indian River Lagoon, motor-boat mixing may be an important local effect. One
effect of particle suspension in the water column is the reduction of light penetration, which in turn reduces growth and survival of seagrasses. In restricted areas
of continual boat traffic, a decrease in seagrasses might be expected.

INTRODUCTION
Current State of the IRL

Looking north toward State Road 520 and downtown
Cocoa Beach, c. December 1958.
Courtesy of Brevard County Historical Commission.
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As discussed previously, numerous major construction projects
in the Indian River Lagoon, such
as the ICW and inlets, appear to
have altered historic patterns of
circulation and tidal fluctuations.
The many causeways, for example, that cross the Indian River
Lagoon are believed to restrict
the movement of water in the
estuary and exacerbate the
effects of pollutants discharged
into the Lagoon. The effects
these artificial modifications
have on the circulation of the
Lagoon and resultant water quality are not well understood.
The St. Johns River Water
Management District and the
South Florida Water Management
District are working in cooperation with IRLNEP to develop
computer hydrodynamic models
of the entire Lagoon. The models are being linked with water
quality needs to assess the
effects of causeways, inlets,
channels, tributaries, drainage
systems and other features on
water quality and circulation
before modifications to these
structures are undertaken.

Looking south toward Cocoa Beach, c. 1950.
Courtesy of Brevard County Historical Commission.

In contrast, the specific sources of non-point source pollution are generally not
identifiable and, as a result, are more difficult to control or eliminate than point
sources. Examples of non-point sources include stormwater runoff, septic tanks,
atmospheric fallout or deposition (rainfall and dryfall), groundwater and tributaries.
While stormwater discharges often occur through a pipe or structure, these discharges are classified as non-point, since the specific source of the pollutants in the
stormwater discharge often cannot be readily identified.

s e c t i o n

POLLUTANT LOADINGS
Pollutant loadings enter surface waters via two primary pathways: point sources
and non-point sources. Point sources of pollution are the discharges of wastes
resulting from a process such as water or wastewater treatment, power generation,
manufacturing or similar activities. The discharge is located at an identifiable
“point” such as a pipe or other structure. This type of pollutant source can be readily identified and, in many cases, controlled.

Collectively, stormwater and tributary
discharges represent the largest nonpoint sources of pollution to the
Indian River Lagoon. In the early
1990s, it was estimated that nonpoint source pollution constituted
more than 60 percent of the
loadings to the Indian River
Lagoon. As point source loadings are eliminated, the
importance of non-point
source pollutant loadings
increases even further.

A historical look at canal gridlock
in Martin and St. Lucie counties.
Woodward-Clyde, 1994 .

INTRODUCTION
Current State of the IRL

Both point and non-point sources of pollution are present in the Indian River
Lagoon. Point sources of pollution in the region are largely discharges from domestic wastewater treatment plants. In 1990, the Florida Legislature passed the Indian
River Lagoon Act (Chapter 90-262, Laws of Florida) which required the elimination
of all discharges of domestic wastewater to the Indian River Lagoon by 1996.
Presently, most domestic wastewater plants are in compliance with the act. The
few remaining wastewater treatment plants which continue to discharge are actively working on projects which will bring these facilities into compliance with the
Indian River Lagoon Act as well.
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NON-POINT SOURCE LOADINGS
FRESH AND STORMWATER
DISCHARGES
Expansion, drainage and alteration
of the Indian River Lagoon watershed have affected water and sediment quality in the Lagoon. The
total Indian River Lagoon watershed
currently consists of 356 square
miles of Lagoon surface and 1,901
square miles of surrounding basin.
Channel dredging in the Indian River Lagoon.
As previously noted, there is a large
Courtesy of Robert A. Day.
difference between the ratio of the
drainage basin (all lands exclusive of the Lagoon itself) and the Lagoon’s surface
area among the six segments. The northern segments have a much smaller amount
of basin area in relation to the surface area of the Lagoon. The difference in these
ratios is an important factor affecting the particular segment’s pollutant loadings.
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Indian River Lagoon drainage basin. Courtesy of Woodward-Clyde, 1994.

It has been estimated that up to 60
percent of the Indian River Lagoon
drainage basin is now comprised
of an artificially extended watershed, and that the former natural
watershed of the Lagoon may
have been only 895 square miles,
as compared to the present 1,901
square miles (Figure A-6). Basin
areas were added to the Lagoon
by the artificial diversion of water
from other watersheds. Much of
the additional or extended
drainage systems are the result of
work completed by drainage districts that were formed in the first
half of this century.

• Melbourne-Tillman Drainage District (also known as the Water Control
District of South Brevard) which discharges to Turkey Creek in Brevard
County;
• Fellsmere Farms and Sebastian River water control districts in Indian River
County which discharge to Sebastian River;
• Indian River Farms Water Control District in Indian River County which
discharges through the Vero North, Main and South Relief canals to the
Lagoon; and
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The six drainage districts that are currently operational in the Indian River Lagoon
region are:

• Fort Pierce Farms and North St. Lucie water control districts in St. Lucie
County. Ft. Pierce Farms WCD discharges to the C-25 Canal or the Belcher
Canal, while the North St. Lucie WCD discharges to the North Fork of the
St. Lucie River.
Several of the major drainage systems are associated with the federally sponsored
Central and Southern Florida (C&SF) Project. These drainage systems include the
C-54 canal, which drains water from the St. Johns River to the Indian River Lagoon,
and the C-25, C-24 and C-23 canals which discharge to the Belcher Canal and
North St. Lucie River in north and central St. Lucie County. The C-44 or St. Lucie
Canal - the largest drainage canal in the Lagoon watershed - discharges large
volumes of water from Lake Okeechobee to the South Fork of the St. Lucie River.

In addition to major drainage systems, there are numerous smaller drainage systems found throughout the Indian River Lagoon region. Most of these systems are
small, are contained entirely within the historic Indian River Lagoon drainage basin,
and serve individual residential, commercial, agricultural and industrial developments, as well as roadways and other public works. Many of these smaller
drainage systems were constructed prior to present-day stormwater treatment
requirements and have little capability to treat or retain stormwater prior to discharge to the Indian River Lagoon.

INTRODUCTION
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The drainage districts built extensive drainage systems to lower groundwater levels
for the planting of crops, and to control flooding during heavy rains. Unless controlled by a structure, these man-made drainage canals continue to drain ground
water into the Lagoon, as long as the groundwater table is above the bottom of the
ditch and a hydraulic gradient is present. The difference in elevation which causes
water to flow is known as a hydraulic gradient.
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Approximately 20 years ago - more than 170 years after the first drainage project
was initiated - stormwater runoff was identified as a pollutant to aquatic marine
systems. Until that time, engineering of a drainage system largely consisted of
determining the volume of water that would be generated, finding a receiving
water body that provided a hydraulic gradient, and sizing the conveyance system
appropriately. Toward that end, the drainage systems in the Indian River Lagoon
were successful. Ecological effects and impacts were not considered in these
designs.
The potential adverse effects of freshwater diversion to the Indian River Lagoon are
multi-faceted. A basic effect is the introduction of additional freshwater into what
is presently a primarily saline system. Altering freshwater flows and, as a result,
salinities beyond the ranges that resident species can tolerate can seriously impact
the resources of the estuary.
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In recent years, large freshwater
discharges following storm events
have been implicated in shellfish
mortality and in the loss of seagrass acreage. In other years,
drought periods have resulted in
increased salinities, causing
impacts to other species (Barile
and Rathjen, 1985; Barile et al.,
1986).

27

In addition, nutrients, metals, pesticides, suspended solids and
organically stained, highly colored
Part of a day’s catch.
waters are carried by freshwater
Courtesy of Florida Department of Commerce, Division of Tourism.
discharges from the extended
watershed into the Lagoon. Some of the constituents, such as nutrients, stimulate
growth of algae; others, such as metals, may inhibit the growth of certain species
or have other adverse effects.
One effect of the increased watershed and resultant increase of pollutant loadings
has been the deposition of a loose, black, organic-rich mud commonly referred to
as “muck” or “ooze” in many areas of the Indian River Lagoon. Muck covers
approximately 10 percent of the Lagoon bottom. This muck has accumulated over
at least the last 100 years. Recent studies, however, have found that the rate of
muck accumulation has accelerated dramatically in the last 20-30 years.
Major muck deposits are generally found in deeper areas of the Lagoon, especially
in areas that have been dredged. These dredged areas include the Intracoastal
Waterway and other channels, as well as borrow pits where fill for causeways and
other development was mined from the bottom of the Lagoon.

Muck is easily resuspended by wind, waves or boating activities and can impact
seagrasses, shellfish and other valuable resources. Elevated sediment concentrations
of copper, lead and zinc are often associated with muck deposits (Trocine and
Trefry, 1993).
An estimate of non-point source loadings to the Indian River Lagoon was developed as part of the characterization project. A model developed by the SJRWMD
staff (Adamus and Bergman, 1993) was used to estimate non-point source loadings
for all the basins within the Indian River Lagoon using present land uses and projected future (2010) conditions. Parameters used in the model included total nitrogen, total phosphorus, total suspended solids, biological oxygen demand, lead and
zinc.
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Muck deposits are also found at or near the mouth of most of the Lagoon’s tributaries. The mouths of these tributaries act as traps, often capturing large portions of
the muck before it enters the Lagoon. During major storm events, these deposits
could be flushed into the Lagoon.

For all parameters, the highest annual loads are contributed by Segment 4 (South
Indian River Lagoon). With the exception of zinc and lead, these loadings are
anticipated to increase for the future land use condition, even though storm-water
treatment will be applied to new development. If no action is taken, Lagoon-wide
non-point source loadings are predicted to increase by 30 percent as the result of
continued development.

MARINAS AND BOATS
Marinas and boats are also non-point sources of pollution. Marina operation and
maintenance can result in the discharge of metals, oils, greases and other materials
through surface-water runoff. Elevated copper concentrations have been found in
the environment in the vicinity of boat yards where hull scraping and painting
occur. The active ingredients in anti-fouling paints (often copper), used on the
bottom of boats to retard the growth of marine organisms, can also affect non-targeted organisms in nearby waters.
Discharges from boats may also contribute to non-point source pollution.
Untreated sewage discharges contain bacteria and viruses which, when discharged
in the vicinity of shellfish beds, can accumulate in shellfish and may result in the
transmission of disease. Other discharges from boats, such as fuel from the
exhaust of outboard engines, can release carbon monoxide, carbon dioxide and
hydrocarbons into receiving waters.
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Pollutant loadings from developed urban areas, such as the Eau Gallie River watershed, are generally about five times higher than essentially undeveloped “natural”
watersheds, such as the Mosquito Lagoon. Pollutant loadings from sub-basins with
predominantly agricultural land use, such as Mary “A” Farms, are about 1.5 times
higher than largely undeveloped areas.
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ON-SITE SEWAGE DISPOSAL SYSTEMS
Other forms of non-point pollution sources that affect the Indian River Lagoon
include on-site sewage disposal systems (OSDS). Almost all OSDS in the Indian
River Lagoon region consist of a septic tank and drainfield. OSDS are the primary
method of wastewater disposal for most homes and businesses in the region which
are not serviced by central sewer. Many homes with OSDSs are located close to
the Lagoon or to drainage systems which discharge to the Indian River Lagoon.
OSDS may be unsuitable for much of the Lagoon watershed due to the predominance of either extremely well-drained sandy soils or a high water table. In welldrained soils, discharges from septic systems can easily and rapidly drain through
the porous sands before bacteria and other pollutants have been reduced by natural processes which occur in the soil. A high groundwater table limits treatment in
the soil, resulting in the discharge of incompletely treated waste. Within the Indian
River Lagoon watershed, there are presently more than 90,000 septic tanks located
on up to 422 square miles with soils poorly suited to septic tank use.
POINT SOURCE LOADINGS
Point sources of pollutants are generally wastewater treatment plants or industrial
discharges. These wastes are usually discharged at a discrete and identifiable
point. As the population grew in the 1950s, 1960s and 1970s, many wastewater
treatment plants (WWTPs) were built to treat and dispose of wastewater. A convenient method for disposing the effluent was to discharge directly to the Indian
River Lagoon or its tributaries. Upgrades and consolidation of many of these
WWTPs have taken place since the 1970s.
There are four categories of WWTPs located in the Lagoon region. These WWTPs
have been categorized by treatment capacity. The categories are as follows:
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• Regional wastewater treatment plants (average daily flow greater than 5
million gallons per day);
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• Sub-regional wastewater treatment plants (average daily flow 1 million gallons per day or greater but less than 5 million gallons per day);
• Package wastewater treatment plants (average daily flow less than 1 million gallons per day); and
• Industrial wastewater treatment plants.

In 1991, the Florida Department of Environmental Protection (FDEP) evaluated
package wastewater treatment plants in the IRL region and determined that 152 of
these plants constituted a potential water quality threat to the Lagoon because they
either discharge directly into the Lagoon, have percolation ponds or other sub-surface disposal systems within 100 feet of the Lagoon or its tributaries, or have had
operational problems (Florida Department of Environmental Regulation, 1991).
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As of November 1993, two regional wastewater treatment plants discharge to the
Lagoon which have a combined design flow of 15 million gallons per day. There
are 10 sub-regional facilities with a combined design flow of 28.6 million gallons
per day.

As previously discussed, Chapter 90-262, Laws of Florida, also known as the Indian
River Lagoon Act, requires that all domestic wastewater treatment plants cease
direct discharge to the surface waters of the Indian River Lagoon by April 1, 1996.
This act was passed by the Florida Legislature for the express purpose of aiding in
restoring and protecting the Lagoon’s water quality. In addition to prohibiting discharges by domestic WWTPs, the act requires counties and municipalities where
“threat” facilities are located to develop plans to provide centralized sewage collection and treatment to these WWTPs.

Removal of domestic wastewater discharges is anticipated to have significant benefits for segments 1A, 1B and 1C of the Lagoon. It is estimated that eliminating
domestic wastewater discharges will result in removing up to 60 percent of the
nutrient loadings to these segments.
In Segments 2, 3 and 4, benefits to the Indian River Lagoon will not be as great. In
these segments the overall pollutant loadings from WWTPs is relatively small (less
than 20 percent of total loadings) when compared to non-point sources, such as
stormwater or OSDS.
If no action to address non-point source pollutant loadings is taken, total pollutant
loadings to the Indian River Lagoon are predicted to continue to change.
Anticipated increases in non-point source loadings will result in greater total nutrient loadings in Segments 1A, 1B and 1C. However, these loadings are anticipated
to be less than the total loadings prior to elimination of domestic wastewater discharges. In Segments 2, 3 and 4, increases in non-point source loadings are pre-
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When this legislation is fully implemented, domestic wastewater plants will no
longer use the Indian River Lagoon as their primary means of effluent disposal. As
of August 1996, almost all domestic wastewater treatment plants which discharged
to the Indian River Lagoon are in compliance with the act. The few remaining facilities which continue to discharge to the Indian River Lagoon are undertaking
actions to bring them into compliance in the near future. Several of the “threat”
package wastewater treatment plants have been eliminated as well, but many
remain in operation as they are located in areas which are distant from the service
capabilities of other, larger WWTPs.
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dicted to be greater than reductions in point source loadings, resulting in an overall increase in future pollutant loadings to these segments.
The Indian River Lagoon Act does not address industrial discharges. Industrial
operations may be granted permits for new or increased discharges to the Indian
River Lagoon.
Presently, the largest industrial discharges are the four electric power generating
plants which use Lagoon water for cooling, discharging heated effluent to the
Lagoon. The combined total permitted discharge for the power plants is approximately 1.8 billion gallons per day. This water does not have the nutrient and
pathogen components of domestic wastewater plants, but does have elevated temperature, as well as trace levels of chlorine and other contaminants which can
adversely impact seagrass and other communities in their discharge plumes. These
warm-water discharge plumes, however, are an important refugia during cooler
weather for the West Indian manatee, an endangered species.
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Another type of industrial discharge is reverse osmosis (RO) water treatment plants
which produce potable (drinking) water supplies. As of 1993, there was a total RO
discharge of 4.1 million gallons per day, with another 9.8 MGD of new facilities
proposed. Discharge from these facilities may contain elevated levels of total dissolved solids, iron or sulfur, as well as other components. Other industrial wastewater discharges, which total about 5 MGD, include effluent from citrus processing
plants, borrow pits and other industrial facilities.
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Collecting fish samples.
Courtesy of Robert A. Day.
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WATER QUALITY
Similar to other urbanizing water bodies, water
and sediment quality of the Indian River Lagoon
has changed over time. Much of this change has
occurred as the result of changes in physical
characteristics and pollutant loadings discussed
previously. Despite these impacts, various water
quality studies over the years (Davis, 1986;
Fitzgerald and Hadley, 1985; Hand et al.,1986;
Windsor and Steward, 1987; Windsor, 1988;
Testing water quality in the Indian River Lagoon.
Hand and Paulic, 1992; Paulic and Hand, 1994)
Courtesy of Robert A. Day.
indicate the Indian River Lagoon is fairly healthy
overall and generally meets state and federal water quality standards.
Meeting minimum standards does not mean the health and productivity of the system have not been impacted or threatened. Long-term residents tell of clear waters,
extensive wetlands and an abundance of fish and wildlife. These conditions are
present today only in the more remote, relatively undeveloped, portions of the
Indian River Lagoon.
Certain sections of the Lagoon and many tributaries have been identified as problem areas for water quality (SJRWMD and SFWMD, 1994; Paulic and Hand, 1994).
These areas, most of which are associated with urban centers or discharges from
tributaries or major drainage systems, often exhibit one or more of the following
characteristics: broad salinity fluctuations, increased levels of nutrients, elevated
chlorophyll concentrations, increased turbidity, muck deposits and depressed dissolved oxygen concentrations.

LIVING RESOURCES
BIODIVERSITY
Growth within the Indian River Lagoon region has subjected the biological diversity, integrity and productivity of the region to several threats. These threats can generally be categorized as follows: fragmentation or loss of habitats or ecosystems;
pollution or reduced water quality; over-exploitation of resources; and introduced
(exotic) species. Until recently, most resource management activities have focused
on particular species, communities or specific aspects of environmental management with little consideration given to the linkages or interactions of species or
habitats with each other or the surrounding landscape (Swain et al., 1995).
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Many other sections of the Indian River Lagoon are exhibiting signs that water
quality problems are developing. These signs include reductions in seagrass density
and coverage or increasing closures or reclassification of shellfish harvesting areas.
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SEAGRASSES
Seagrasses, which along with macroalgae compose the submerged aquatic vegetation (SAV) community, represent one of the most diverse and productive habitat
types in the Lagoon. An analysis of the conditions most conducive to SAV growth
was initiated in 1993 and focused primarily on seagrass beds. The SAV Initiative
(SAVI) has been developed during a series of workshops with various Lagoon managers and scientists and is an approach to improve water quality (Morris and
Tomasko, 1993). This approach recognizes the importance of seagrass beds and
that Lagoon water quality will be reflected by the health of seagrasses. Water quality target goals will be established for parameters affecting water clarity (i.e., total
suspended solids, turbidity, color and chlorophyll a) as part of this initiative.
As a first step in evaluating changes in seagrass occurrence and response over
time, the maximum depth of seagrass beds and maximum depth of seagrass occurrence, as determined from aerial photographs and existing mapping studies, were
compared for several periods between the 1940s and 1992 in selected areas in
Mosquito Lagoon, Banana River and the Indian River Lagoon. SAV coverage apparently has decreased 11 percent system-wide since the 1970s (Figure A-7).
However, total coverage per square mile was higher (130 square miles) in 1986
than in either the 1970s (123 square miles) or 1992 (110 square miles). The greater
abundance in 1986 may have been due to an increase in the deeply occurring beds
of Halophila spp. and the alga Caulerpa prolifera as the result of low rainfall and
clearer conditions.
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Figure A-7. Changes in seagrass coverage in segments of the IRL associated with time periods during
the last 30 years. Woodward-Clyde, 1994.

WETLANDS
Within the Indian River Lagoon region, Hoffman and Haddad (1988) estimated that
approximately 27 percent of the mangrove acreage in the Ft. Pierce area was lost
between 1940 and 1987. While not documented, it is likely that similar losses of
wetlands occurred in the vicinity of other urban centers in the region. Starting in
the 1930s, more than 62.5 square miles of marshes and mangrove swamps were
impounded for mosquito control purposes, isolating them from the open waters of
the Indian River Lagoon (Rey and Kain, 1989).
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SAVI is based on the assumption that the depth of seagrass occurrence is often a
function of light penetration into water, and that light penetration is a function of
water quality. Thus, there appears to be a cause-and-effect relationship between
declining water quality and declining seagrass cover. Portions of the Banana
River, North Indian River and South Indian River have had the greatest long-term
percentage declines in seagrass cover (Figure A-7). Since these portions account
for approximately 27 percent of the potentially available seagrass habitat in the
Indian River Lagoon system, the declining seagrass trend in these areas is a cause
for concern.

IMPOUNDED MARSHES
As previously discussed, many salt marshes and mangrove swamps were impounded and flooded to control mosquito breeding. Flooding and the resulting changes
in water levels killed many native salt-marsh plants. Death of mangrove trees in
impoundments has resulted in a loss of roosting (resting) and rookery (nesting)
habitat for many species of wading birds, and has also reduced feeding habitats for
these species along the Lagoon. The dikes have also isolated the wetlands from
the Lagoon, preventing the export of materials which normally form an important
part of the food base for the Lagoon and its marine species. Fish are unable to
move into the wetlands to forage or use them for protection
from larger fish.
To address mosquito control
impoundment management,
the Subcommittee on Managed
Marshes (SOMM) was formed
in 1982 as a subcommittee of
the Florida Coordinating
Council on Mosquito Control.
SOMM includes representatives
of FDEP, the water management districts and the agencies
that operate the impoundments. About 70 percent of

Flooding a mosquito impoundment in St. Lucie County.
Courtesy of St. Lucie County Mosquito Control.
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In recent years many laws, regulations, rules and ordinances have been passed to
provide protection for wetlands and their functions. Following passage of these
regulations, wetland losses have been significantly reduced but not eliminated.
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the total 61 square miles of impoundments are located within the Merritt Island
National Wildlife Refuge (MINWR) in Brevard County and managed by the U.S.
Fish and Wildlife Service. The remaining 30 percent located in Brevard, Indian
River, St. Lucie and Martin counties, are either managed by local county mosquito
control districts or private interests. Improvements in management techniques
have been developed and implemented since the mid-1980s. These management
techniques generally involve some form of rotational schedule for alternating flooding-and-drying cycles, known as Rotational Impoundment Management (RIM),
and/or installing culverts or other options, such as Open Marsh Water Management
(OMWM), allowing more natural tidal cycles and avenues for fish movement into
wetlands.
Funding and other support from the SWIM program has been a major impetus in
restoring impoundments. Currently, the Florida Medical Entomology Lab, with
SOMM, is developing a management plan for many of the remaining impoundments in the Indian River Lagoon which are not under RIM or OMWM. This
regional management plan will help guide restoration of much of the remaining
acreage.
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FISHERIES
The first major review of east Florida coastal fish populations conducted by
Evermann and Bean (1897) was a survey of IRL fish and fisheries. They listed 106
fish species within the region. Improved technology, including the introduction of
scuba, manned and unmanned submersibles, remote sensing and trapping devices,
has allowed for a more complete compilation of fish species. As of January 1994,
Gilmore was able to compile a list of at least 782 species in 140 families for the
east central Florida region (Gilmore, 1995). Gilmore et al. (1981) documented that
at least half of these species use the Indian River Lagoon at some point in their life
histories. Although research has shown that transient fish use of impoundments is
increased when the impoundments are opened through culverts or breaching,
there are indications that other functions may not be restored to the same extent.
BIRDS
Beyond fish, the Indian River Lagoon region is home to many other animal
species, including at least 16 amphibian, 52 reptile, 367 bird and 30 mammal
species. The IRL system has one of the highest diversities of birds of any estuary
in the United States, with 125 species that breed and 172 species that over-winter
in the region. The Lagoon is also an important nesting and feeding area for many
shore birds and wading birds.
Major impacts to bird species probably began in the
late 1800s and early 1900s, when killing of wading
birds for the feather or plume trade decimated the populations of many species, such as the reddish egret
(Egretta rufescens) and roseate spoonbill (Ajaia ajaja).
Because of the impact on birds during the 1800s,
President Theodore Roosevelt established the Pelican
Tri-colored heron.
Courtesy of Jim Angy.

35

The demise of the dusky seaside sparrow (Ammospiza maritima nigrescens), which
had very specific habitat requirements, is a prime example of the threats to these
species. It was restricted to the coastal marshes in the Indian River Lagoon region,
but became extinct in 1987 because of alteration of its habitat by impounded marshes and other factors. The Smyrna seaside sparrow (Ammospiza maritima pelonota),
which has similar restrictive habitat requirements, is believed to have been eliminated from the Mosquito Lagoon area also because of alteration to its habitat.
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Island NWR in 1890 to protect Eastern brown pelicans (Pelecanus occidentalis) and
other threatened species. More recent impacts have included the impoundment of
tidal wetlands and the effects of DDT within the impoundments. However, loss of
freshwater wetland and upland habitat to drainage and development has probably
caused the greatest impacts.

MARINE MAMMALS
DOLPHINS
The two marine mammal species that utilize
the Lagoon extensively are the West Indian
manatee and the Atlantic bottlenose dolphin
(Tursiops truncatus). The dolphin population
is believed to be stable in the Lagoon at this
time, although there are several potential
threats. About 20 dead dolphins are reported
each year, with about 8 to 12 percent believed
to be related to boat accidents or entanglement
with fishing nets. A debilitating fungal skin
disease (Lobo mycosis) also affects about 12
percent of the dolphin population (Treasure
Coast Dolphin Project, 1994). Its cause is
unknown, but some researchers believe it may
be linked to water quality.

Bottlenose dolphin.
Courtesy of Jeff Wagner, Woodward-Clyde.

MANATEES
The Indian River Lagoon is home to more than one-third of the Florida population
of the West Indian manatee, or sea cow. According to state statistics, collisions
with boats account for about 25 percent of manatee deaths. The mortality pattern
is strongly correlated to boat density, high boat traffic, presence of larger boats
and areas where boats operate outside of defined linear channels. Since boat traffic has been increasing and is projected to continue increasing, boat-related mortality is likely to increase and to remain as a major human-related threat to the
manatee population.
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Populations of many wading birds appear to be slowly recovering, with
roseate spoonbills in particular establishing populations at MINWR. Other
species which depend on marshes, such as the tricolored heron (Egretta tricolor), are still declining.
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OTHER ENDANGERED OR THREATENED SPECIES
The Indian River Lagoon has an exceptionally large number of rare, threatened and
endangered species. Several species are endemic to the region.
Two species of marine turtles, the green turtle (Chelonia mydas myda) and the
loggerhead (Caretta caretta), inhabit the Indian River Lagoon. The green turtle is
state and federally listed as endangered, while the loggerhead is state and federally
listed as threatened. Both are listed as endangered by the Florida Committee on
Rare and Endangered Plants and Animals (FCREPA).
The Indian River Lagoon serves as an important developmental habitat during the
immature life stages of these two species. Boat collisions and entanglement with
nets and fishing lines are believed to be the principal causes of sea turtle mortality
in the Lagoon. In addition, many sea turtles in the Lagoon are infected with a disease known as fibropapillomatosis. Data collected between 1982 and 1992 indicate
that 40 to 60 percent of the green turtle population is infected with the disease
(Ehrhart and Redfoot, 1995). The disease was first documented in the Lagoon in
1982 and has become more prevalent since that time. The cause of the disease
has not been determined, but habitat degradation (e.g., water quality) may play a
role in the disease process.

GOVERNMENTAL PROGRAMS
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BASE PROGRAMS/FEDERAL CONSISTENCY ANALYSIS
Within the Indian River Lagoon region there are a number of federal, state and
regional agencies, as well as local governments with management or regulatory
responsibility for portions of the Lagoon and its watershed. An inventory of these
programs found 37 local governments (six counties and 31 cities), nine federal
agencies, 13 state or regional agencies and 11 special districts which have regulatory or management authority which affect the Indian River Lagoon (East Central
Florida Regional Planning Council, 1992).
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Analysis of these programs found very little in the way of inconsistencies, “gaps” or
“overlaps” in federal, state or regional programs. A review and analysis of federal
assistance programs for conflict with IRLNEP goals and objectives produced similar
results (ECFRPC, 1993). In contrast, local government program consistency with
federal, state and regional management efforts is generally weak. Consequently,
many management problems facing the IRL are inadequately addressed as they
occur outside the scope of federal or state agencies but are not dealt with at the
local level (ECFRPC, 1992).
Recommendations to improve consistency between local government and federal
and state management programs were included in the ECFRPC report. These recommendations included the development of model policy or ordinance language
for consideration by local governments (ECFRPC, 1992). As a result of these recommendations, model standards were developed for local governments to improve
consistency between local government programs and state and federal management efforts, as well as implementation of IRLCCMP actions (Coastal
Environmental, 1996).

The Indian River Lagoon has been a magnet for commercial and recreational activities since the late 1800s, when steamboats and railroad lines first provided access
to the Lagoon. Hotels and restaurants began catering to hunters, fishermen and
boaters. Nearly 1 million people live and work in the Indian River Lagoon region,
attracted by the mild climate and natural resources of the Lagoon. Today, more
than 15 percent of Florida’s restaurants and hotels are in the Indian River Lagoon
region, reflecting the Lagoon’s recreational attraction. Kennedy Space Center and
Merritt Island Wildlife Refuge attract national and international visitors to the area.
As previously stated, the Lagoon region boasts a world-renowned $2.1 billion citrus
industry.
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HUMAN USES

Fishing and boating are the primary recreational uses of the Lagoon. More than
75,000 pleasure boats were registered in the Indian River Lagoon region in 1993.
One study estimated the amount spent on recreational fishing in the Lagoon
exceeded $54 million in 1990. This amount is expected to escalate to $87 million
by 2010 (Milon and Thunberg, 1993).
In 1995, residents and tourists placed a value of more than $733 million on the
resources of the Indian River Lagoon. This includes $533 million in recreational
spending, commercial shellfish landings and the premium paid for Lagoon-front
property. Notably, this value is captured in everyday market transactions, such as
fishing-boat rentals, seafood sales and home purchases. The Lagoon’s total economic value also includes another $200 million that is not reflected in market
transactions: the value of access to the resources of the Indian River Lagoon
(Apogee, 1996).
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Indian Harbour Marina in
Indian Harbour Beach
along the Banana River.
Courtesy of Robert A. Day.
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It is obvious that commercial and recreational uses of the Lagoon are important for
the economy of the region, as well as for the enjoyment of residents and visitors
alike. However, such heavy use is straining the resources of the Lagoon.
Environmental threats, resulting from human settlement and use of the Lagoon during the past 100 years, have encroached from all directions and threaten the fragile
balance of Lagoon life. Trying to make the area more suitable for human habitation, humans have upset the ecological balance in the area. The recreational use
of the Lagoon has been described as “loving the Lagoon to death.” However, the
Lagoon is an important resource for the recreation and well-being of area communities. As use of the Lagoon increases, impacts to the area become an even greater
challenge for the people who love it, use it and wish to conserve it for recreation
and commercial purposes.

INTRODUCTION
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Digging the Sebastian Inlet, c. 1920. Courtesy of the Historical Society of Martin County and the Sandra Thurlow Collection.
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PUBLIC PARTICIPATION
Public participation and awareness is a necessary ingredient in keeping the Indian
River Lagoon healthy. Stimulating public interest in the welfare of the Lagoon,
rather than enacting legislation to force people to become aware of the Lagoon’s
fragile state, is one way to prevent further degradation.
The goal of public participation in the Indian River Lagoon National Estuary
Program was to develop the public consensus necessary not only to develop the
Indian River Lagoon Comprehensive Conservation and Management Plan but also
to ensure its implementation. Informing and involving the many interests in the
Indian River Lagoon region in this process has been no small undertaking.

Implementation of IRLCCMP actions is highly dependent on maintaining and nurturing public interest and involvement in the protection, preservation and restoration of the Indian River Lagoon and its resources. Maintaining the interest and support of the public will require a continuing outreach program to involve and educate the residents of the Indian River Lagoon region.
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Many public outreach strategies were employed to educate citizens about the
Indian River Lagoon and to promote their involvement in development of the IRLCCMP. These strategies ranged from posters, brochures, slide/video shows and Tshirts to sponsoring workshops, fairs, educational events and an electronic bulletin
board system. Most of these efforts were cooperative efforts with the IRL-SWIM
program. IRLNEP outreach strategies are reviewed in detail in Public Participation
Initiatives for the Indian River Lagoon Comprehensive Conservation and
Management Plan (IRLNEP, 1996).

DEVELOPMENT OF THE INDIAN RIVER LAGOON COMPREHENSIVE
CONSERVATION AND MANAGEMENT PLAN
BACKGROUND
Degradation of the Indian River Lagoon’s natural resources was becoming apparent
by the mid 1970s. Concern over the estuary’s decline was first voiced not by government but by researchers who had come together to discuss disturbing trends in
the natural communities, fisheries and water resources of the Lagoon.

MRC hosted a number of American Assemblies from 1985 through 1990 which
identified and prioritized problems in the estuary and produced recommendations
for the protection of the Lagoon’s resources. These recommendations were forwarded to the governor and Legislature and resulted in the establishment by the governor of the Indian River Lagoon Field Committee (IRLFC). The findings of that committee and other coastal initiatives throughout Florida prompted the Legislature to
pass the Surface Water Improvement and Management (SWIM) Act in 1987. This act
designated the Indian River Lagoon and five other water bodies as state priority
areas and included three primary objectives: (1) the upgrading of water quality, (2)
the improvement and maintenance of existing natural conditions, and (3) protection
of threatened and endangered species.
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Coordinated planning and research for the protection of the Lagoon began in 1981
with the “Future of the Indian River System” (FIRST) symposium. Stewardship for
the Indian River Lagoon has grown substantially since that meeting. Partially as a
result of this symposium, the Marine Resources Council of East Central Florida
(MRC) was formed. MRC is a coalition of Lagoon residents from all walks of life
interested in protecting and preserving the Indian River Lagoon.
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Gov. Bob Martinez nominated the Indian River Lagoon as an estuary of national
significance in 1989 after it was noted there had been a lack of federal participation in Lagoon programs up to that time. The U.S. Environmental Protection
Agency granted the state’s petition and on April 30, 1991, the Indian River Lagoon
National Estuary Program (IRLNEP) Management Conference was formed. The
National Estuary Program was felt to be the appropriate federal program to bring
to the Lagoon because it complimented existing and ongoing programs, especially
in building consensus for supporting restoration efforts.
Four NEP committees were established: (1) the Policy Committee, to provide overall policy direction for the program and to execute all powers, duties and functions
of the program; (2) the Management Committee, to provide project management
oversight and to develop a process to produce the Comprehensive Conservation
and Management Plan for the Lagoon; (3) the Citizens Action Committee (CAC), to
serve as an informational conduit between the program and the general public;
and (4) the Technical Advisory Committee (TAC), to provide technical review and
support to the program.
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RELATIONSHIP OF IRLNEP AND THE IRL-SWIM PROGRAM
Efforts to manage the Indian River Lagoon as a sustainable resource have, to some
degree, mirrored efforts to protect natural resources throughout the United States.
National and state policies have evolved to incorporate local decision-making within the natural resource planning and management process. Along with many other
areas, the citizens of the Indian River Lagoon region have developed and successfully initiated a “bottoms-up” or community-based management approach using
national planning models applied to local interests and needs.
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In the Indian River Lagoon
region, local concerns
spurred efforts at state and
federal levels to protect and
restore the Lagoon through
coordinated research and
management activities. This
coordination has resulted in
two complimentary and
mutually supportive management efforts: The Indian
River Lagoon National
Estuary Program (IRLNEP)
and the Indian River
Lagoon Surface Water
Improvement and
Management (IRL-SWIM)
program.

West Indian manatee. Courtesy of Florida Dept. of Environmental Protection.

It was Section 320 of the act that initiated the National Estuary Program (NEP). The
NEP was developed to identify nationally significant estuaries threatened by pollution, development or overuse, and to promote the preparation of comprehensive
management plans to ensure their ecological integrity. The conferees of these management conferences are charged with balancing the conflicting uses of the estuary
while restoring and maintaining its natural character. The program’s goals are the
protection and improvement of water quality and enhancement of living resources.
To accomplish these goals, the NEP conducts activities promoting:
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COMMON ELEMENTS OF IRLNEP AND THE IRL-SWIM PROGRAM
The Federal Water Pollution Control Act of 1972 (short name: Clean Water Act) was
amended in 1987. Passage of the Water Quality Act of 1987 signaled recognition by
Congress that many of the nation’s estuaries were in poor health and in need of
protection. Section 317 of the act declares that increasing population in the coastal
zone, development and other direct and indirect uses of estuaries threaten their
continued health. This section also states that it is in the national interest to maintain the ecological integrity of the nation’s estuaries.

• The establishment of working partnerships among federal, state and local
governments;
• The transfer of scientific and management information, experience and
expertise to program participants;
• Increased public awareness of pollution problems to help ensure public
participation in consensus-building processes;
• Basin-wide planning to control pollution and manage living resources; and

An estuary program has three phases: (1) identifying priority problems, (2) undertaking collaborative decision-making, and (3) developing solutions to problems.
Determination of these phases arose from lessons learned during early estuarine
protection and management efforts conducted in the Great Lakes and Chesapeake
Bay.
The first phase identifies and defines priority problems, establishes probable causes
and devises alternative strategies to address these problems. Next, a collaborative
problem-solving process involves all concerned parties in developing solutions and
secures commitments to carry out recommended actions. Finally, managers apply
and implement the negotiated strategies to solve the identified problems.
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• Development and implementation of pollution abatement programs.
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As mentioned previously, 1987 also saw the passage of the SWIM Act by the
Florida Legislature. The Surface Water Improvement and Management Act of 1987
(and as amended in 1991) declares that many natural surface water systems of the
state have been or are threatened with being degraded, and further declares that it
is the duty of the state’s agencies to enhance the environmental and scenic value
of the state’s waters. The SWIM Act directs the five regional water management districts to design and implement plans for surface water improvement and management. These plans must contain certain information. The information required for
SWIM plans is very similar to that required for comprehensive conservation and
management plans developed under Section 320 of the Clean Water Act.
DIFFERENCES BETWEEN THE IRLCCMP AND SWIM PLAN
There are subtle contrasts between the SWIM and NEP efforts which make for a
productive union of the two planning efforts. These differences may be more a
result of timing rather than from any stated differences in the intent or purpose of
the two acts. The SWIM planning effort has, up to the time of the initiation of IRLNEP, concentrated on characterization of the Lagoon system. There has been less
emphasis on the interaction of management agencies, the role of the public in
implementing needed changes or developing long-term commitments to restoration
activities.
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A consensus-building or stewardship approach is consistent with that advocated by
the NEP which was found to be effective in the Great Lakes and Chesapeake Bay
programs. The first step in this approach is to characterize and prioritize problems
and then undertake collaborative problem-solving leading to commitments to
implementation. The SWIM Act, in contrast, does not stress (to the level of the
1987 Water Quality Act) consensus-driven decision-making and problem-solving.
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The SWIM Act primarily concentrates on conducting scientific investigation and
applying the results of those investigations directly to restoration actions.
Implementation of the SWIM Act has depended almost entirely on the water management districts to fund studies and corrective actions, whereas the Water Quality
Act stresses a collaborative effort by management conference members to solve
problems and fund projects using a variety of funding sources. Common sense and
shrinking agency budgets have dictated that the water management districts also
seek partners in restoration activities. The districts have been very successful in utilizing the diagnostic work conducted under the SWIM program to generate interest
in undertaking cooperative activities.
Due to the similarity of the SWIM program and the NEP, efforts to conduct a unified program have been under way since the beginning of IRLNEP. The strategies
developed within the SWIM Plan are largely identical to those which have been
developed by other estuary programs. Due to similarities between the two programs, the NEP has augmented SWIM funds to accelerate and expand characterization and other diagnostic work already begun by the SWIM program.
Simultaneously, the NEP has concentrated on coordinating activities by developing

COMMON COMPONENTS OF THE IRLCCMP AND IRL-SWIM PLAN
It is apparent that the SWIM Plan and the IRLCCMP are similar in purpose and general content. IRLNEP has attempted to build upon and expand, where appropriate,
the strong foundation provided by the SWIM program. This is perhaps most apparent in the adoption by the IRLNEP Management Conference of the priority problems and, with one significant addition, the goals identified and developed by the
IRL-SWIM program.
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stronger relationships with local governments, other government agencies and private organizations. These relationships have led to the development of restoration
and pollution abatement strategies extending beyond the SWIM Plan which
strengthen the activities contained within the SWIM Plan. Examples include the
development (with local-government participation) of options for addressing water
quality threats from on-site sewage disposal systems and development of educational programs targeting the boating public of the Indian River Lagoon.
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Osprey guarding its nest.
Courtesy of Jim Angy.
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PRIORITY PROBLEMS
As previously mentioned, several American Assemblies were held between 1985
and 1990 which identified and prioritized problems in the Indian River Lagoon.
These issues were also considered by the Governor’s Indian River Lagoon Field
Committee (IRLFC) in their meetings from 1985 to 1987. Following formation of the
SWIM program, materials from the American Assemblies, IRLFC, scientific documentation, various other committee reports, and other agency plans and reports
were used to document and develop major issues which could be addressed by
the IRL-SWIM Plan (SJRWMD and SFWMD, 1989). Following consideration by the
IRLNEP Management Conference, IRL-SWIM issues were adopted as IRLNEP priority problems. These issues are as follows:
• Undesirable salinity fluctuations;
• Increased suspended matter loadings and sedimentation;
• Increased nutrient loadings;
• Increased input of toxic substances;
• Increased levels of pathogens;
• Loss of seagrass beds and increasing stress on remaining beds;
• Loss of emergent wetlands and their isolation from the Lagoon;
• Inadequate environmental protection rules and criteria;
• Inadequate rule enforcement and permit compliance;
• Inconsistent resource management among state agencies; and
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• Lack of awareness and technical knowledge for informed decision-making.
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Green tree frog.
Courtesy of Jim Angy.

• Attain and maintain water and sediment of sufficient quality to support a
healthy estuarine system;
• Attain and maintain a functioning, healthy ecosystem which supports
endangered and threatened species, fisheries, commerce and recreation;
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GOALS
Similarities between the IRL-SWIM program and the NEP led the IRLNEP
Management Conference to adopt the goals of the IRL-SWIM Plan as the goals of
the Indian River Lagoon Comprehensive Conservation and Management Plan, with
the addition of a goal relating to the identification of long-term funding resources
for implementation of CCMP recommendations. These goals are to:

• Achieve heightened public awareness and coordination of interagency
management of the Indian River Lagoon ecosystem; and
• Identify and develop long-term funding sources for prioritized projects and
programs to preserve, protect, restore and enhance the Indian River
Lagoon system.
The NEP is the first management effort in the Indian River Lagoon region to incorporate the need for development of funding sources to preserve, protect and
restore the Indian River Lagoon within its goals.

The strategies for restoration and maintenance contained within the IRL-SWIM Plan
may be viewed as the technical backbone of the IRLCCMP or, in another light, as
the phased program approach used to identify and define priority problems, establish causes and devise alternate strategies to address those problems. The IRLCCMP
development process may then be viewed as the second phase of the Indian River
Lagoon estuarine program effort; that is, a collaborative problem-solving process
that involves all concerned parties and secures commitments to carry out recommended actions.
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IRLCCMP AND IRL-SWIM PLAN LINKAGES
Figure A-8 describes the interconnected nature of the IRLCCMP and the IRL-SWIM
Plan. While closely connected by common goals and priority problems, and to
some degree in process, they are individual plans which depict recommendations
in different ways. However, from the diagram it is easy to see they are mutually
supportive and not exclusive.
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IRL-SWIM Plan
Program & Objectives
WATER and SEDIMENT
QUALITY PROGRAM
1. Manage excessive freshwater inflows
and point and non-point sources to
minimize their impacts on salinity

IRLNEP/SWIM
Goals

IRLCCMP Action
Plans

PROGRAM GOAL I

-

To attain and maintain
water and sediment of
sufficient quality to support a healthy, macrophyte
based, estuarine lagoon
system

2. Decrease inputs of suspended
materials from point and non-point

-

IRLCCMP Action Plan
Objectives

WATER and SEDIMENT
QUALITY
1. Point Source Discharges
2. On-Site Sewage Disposal

-

3. Fresh and Stormwater
Discharges

5. Atmospheric Deposition
of Pollutants

4. Eliminate or reduce the release of
toxic substances from point and nonpoint sources

Engage the boating public and marine
industry in playing an active role in the
restoration and protection of the Indian
River Lagoon

5. Reduce anthropogenic loadings of
fecal and total coliform bacteria in
shellfish harvesting areas to a level
below state standards or to natural
background levels

To determine the impacts of atmospheric
deposition of pollutants on the resources
of the Indian River Lagoon and to implement strategies to address these impacts

PROGRAM GOAL II

HABITAT PRESERVATION &
RESTORATION PROGRAM
1. Preserve and restore existing seagrass
beds

-

To attain and maintain a
functioning macrophytebased ecosystem which
supports endangered and
threatened species, fisheries and wildlife

2. Restore lost seagrass beds

LIVING RESOURCES
1. Biodiversity
I,, "'" "

2. Land Acquisition

-

3. Wetlands

3. Create new seagrass beds

4. Seagrasses

4. Restore function of impounded
marshes

5. Impounded Marsh
Management

5. Preserve existing marshes

6. Endangered &
Threatened Species

Develop and implement mechanisms to
acquire lands for the purposes of protecting biodiversity, enhancing critical habitat linkages and protecting environmentally endangered habitats within the
Indian River Lagoon basin

1. Review existing rules and revise rules
as necessary to protect surface water
quality and aquatic habitats

Protect endangered and threatened mammals, fishes, reptiles, amphibians and
invertebrates of the Indian River Lagoon
region
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2. Ensure an adequate level of enforcement and compliance
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3. Improve coordination among regulatory agencies to implement rules in
an efficient manner

Conserve and protect fin and shell fisheries in the Indian River lagoon

ADMINISTRATION PLANNING & COORDINATION PROGRAM

PROGRAM GOAL III

,......_

To achieve heightened
public awareness and coordination of interagency
management of the Indian
River Lagoon System

2. Create processes that enhance cooperation and coordination among agencies

1. Develop a public awareness campaign
to provide information concerning the
SWIM Act and programs
2. Establish a school education program
that emphasizes the ecology of the
Indian River Lagoon and ways to
protect it

Protect and restore seagrass integrity and
functionality in the Indian River Lagoon
by attaining and maintaining water
quality capable of supporting a healthy
submerged aquatic vegetation community to a depth of 1.7 meters

Restore the functions of marshes
impounded for mosquito control

REGULATION & ENFORCEMENT
PROGRAM

PUBLIC AWARENESS PROGRAM

Develop and implement a coordinated
research and management strategy to
preserve, protect and restore biodiversity
in the Indian River Lagoon

Preserve, protect, restore and enhance the
wetland resources of the Indian River
Lagoon

7. Fisheries

1. Organize district personnel to conduct
the five SWIM programs and their
projects

Determine the impacts of on-site sewage
disposal systems on the Indian River
Lagoon and to develop and implement
strategies to address these impacts
Develop and implement strategies which
address the impacts of freshwater and
stormwater discharges on the Indian River
Lagoon

4. Marina and Boat
Impacts

3. Decrease inputs of excessive amounts
of nutrient inflows from point and
nonpoint sources

Ensure compliance with the Indian River
Lagoon Act and reduce, eliminate or mitigate industrial discharges to the Indian
River Lagoon

-

PUBLIC & GOVERNMENTAL
SUPPORT AND
INVOLVEMENT
1. Public Involvement and
Education

-

2. Future Implementation

V

3. Data and Information
Management

Facilitate implementation of the IRLCCMP through public involvement and
education
Establish a management structure which
will oversee the implementation of the
IRLCCMP and help coordinate the efforts
and resources of existing non-profit
organizations as an “umbrella” organization
Develop and maintain a monitoring network which will provide adequate and
reliable data and information on water
quality, sediment quality and the biological resources of the Indian River Lagoon
system

4. Monitoring

PROGRAM GOAL IV
To identify and develop long term funding sources for prioritized projects and programs to preserve, protect, restore and
enhance the Indian River Lagoon System

I

I

Figure A-8: The interconnected
nature of the IRLCCMP and the
IRL-SWIM Plan.
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IRLCCMP DEVELOPMENT PROCESS
IRLNEP released the preliminary draft of the IRLCCMP in January 1993 (IRLNEP,
1993). This document compiled the priority problems found in the IRL-SWIM Plan
and the issues of concern developed by the American Assemblies. Although lacking any specific recommendations for improving the Indian River Lagoon system,
this document served as the catalyst for discussion among governmental agencies
and the general public. Following the release of the preliminary draft, a series of
meetings was held throughout the Lagoon region. Those attending came with
many worthwhile suggestions for actions which could help restore the Indian River
Lagoon system. As a result of these meetings, it became evident it would be necessary to initiate the process of CCMP development on a sub-regional basis.
A series of facilitated consensus-building meetings was held in late 1993 in three
sub-regions (north, central and south) of the Lagoon. These meetings brought
together natural resource managers, government officials, environmental organizations and citizens-at-large to prioritize the problems for each area. Again, suggestions for restoration activities were solicited.
The results of these meetings were reviewed and identified priority issues were categorized. Thirteen categories of priority issues were identified and action plans
developed to address each category. These action plans were then distributed to
participants in consensus-building meetings and to members of the IRLNEP
Management Conference for review and comment.

As work began on the final draft of the IRLCCMP, areas of concern were categorized and development of specific actions for restoration and preservation began.
In addition to the actions themselves, work began on determining what agencies
and organizations would take the lead in implementing specific recommendations.
As the action plans became more specific, it was possible to determine approximate costs for each recommendation.
In October 1994, IRLNEP formed a Finance and Implementation Task Force to
assist in placing an economic value on the Lagoon, as well as determining possible
funding sources for action plans being developed for inclusion in the IRLCCMP.
The inclusion of economic information (costs, benefits and funding alternatives) for
each action was felt to be essential if the IRLCCMP was to provide useful guidance
to implementing agencies. This type of information had never been developed during previous planning efforts for the Lagoon.
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In November 1994, participants in all sub-regional meetings were brought together
to once again review and discuss the identified priority issues and the action plans
which had been developed to address these issues. In addition to the re-evaluation
of priority issues, each action plan was reviewed by the group and an initial priority assigned. The group made several suggestions to make the actions more effective or otherwise improve them.
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The various action plans were assembled into a single document resulting in a
rough draft of the IRLCCMP. This draft was completed in January 1995 and circulated to members of the IRLNEP Management Conference for comments and suggestions. The comments and suggestions generated by the rough draft, a refined prioritization of the actions, as well as information from the characterization report project and the Finance and Implementation Task Force, were incorporated into a
near-final draft which was distributed in January 1996.
In addition to members of the IRLNEP Management Conference, the January 1996
draft was forwarded to the governor’s office and the Florida State Clearinghouse, as
well as other affected agencies, jurisdictions, industry and citizen groups.
Comments were requested prior to submittal of the final draft for review by the
clearinghouse.
Comments were received from 21 agencies on the January 1996 draft. These comments and responses to comments may be found in Public Participation Initiatives
for the Indian River Lagoon Comprehensive Conservation and Management Plan
(IRLNEP, 1996).
In June 1996, the Final Draft CCMP was released. Copies were provided to the
Florida State Clearinghouse, state and federal agencies, local governments, industry
and the general public for review and comment. Again, comments were received
from several state and federal agencies, local governments, interest groups and
individuals.
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The IRLCCMP was found to be consistent with the Florida Coastal Management
Plan on August 9, 1996. The governor’s office approved the IRLCCMP August 13,
1996 and forwarded the document to EPA for approval. Following review, EPA
Administrator Carol Browner approved the Indian River Lagoon Comprehensive
Conservation and Management Plan at a ceremony November 15, 1996.
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Motorboats running the length of the Indian River Lagoon.
Courtesy of Florida State Archives.

The Indian River Lagoon National Estuary Program was established to guide efforts
to protect one of the most diverse estuaries in North America. The Indian River
Lagoon Comprehensive Conservation and Management Plan (IRLCCMP) is organized in a manner to facilitate its reading and understanding by the public and natural resource managers. To provide guidance to the reader, the following information and brief descriptions of the various sections of the plan are provided:
INFORMATION SOURCES FOR THIS PLAN
The information contained in this plan was derived from a variety of sources.
These sources include characterization projects undertaken by IRLNEP, as well as
reports, papers and information developed by others.
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How To Use This Plan

In the recent past, there have been two major projects to compile, review, analyze
and summarize information about the Indian River Lagoon system, its resources
and environmental status. These include the Indian River Lagoon Joint
Reconnaissance Report (Steward & VanArman, 1987) and the as-yet-unpublished
Indian River Lagoon Estuarine Monograph (Barile, 1988). Both these documents
provide a wealth of information about the resources of the Indian River Lagoon.
To characterize the resources of the Indian River Lagoon to support the development of the Indian River Lagoon Comprehensive Conservation and Management
Plan, the IRLNEP Management Conference decided to build on and update these
existing studies. Through this project, the information in these existing studies, as
well as new or updated information, was reviewed and analyzed. Subjects not covered by these earlier reports were examined as well.

Status and Trends Summary of the Indian River Lagoon
(Woodward-Clyde, 1994a)
Uses of the Indian River Lagoon (Woodward-Clyde, 1994b)
Non-Governmental and Governmental Programs for the Indian River Lagoon
(Woodward-Clyde, 1994c)
Loadings Assessment of the Indian River Lagoon (Woodward-Clyde, 1994d)
Physical Features of the Indian River Lagoon (Woodward-Clyde, 1994e)
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The characterization report project was completed in 1994, resulting in a series of
technical reports on the resources of the Indian River Lagoon and their status. This
report series included the following:
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Preliminary Water and Sediment Quality Assessment of the Indian River
Lagoon (Woodward-Clyde, 1994f)
Historical Imagery and Seagrass Assessment of the Indian River Lagoon
(Woodward-Clyde, 1994g)
Biological Resources of the Indian River Lagoon. Volume 1 and 2. (WoodwardClyde, 1994h)
A public consumption, “plain english,” summary of the technical report series was
also produced. This report, Indian River Lagoon, A Fragile Balance of Man and
Nature (Woodward-Clyde, 1994i), has been widely distributed as a part of the IRLNEP Management Conference’s effort to educate residents of the region about the
Indian River Lagoon.
The technical report series was used extensively in the preparation of the IRLCCMP. To avoid repetitive references to these reports throughout the text of the IRLCCMP, the preceding list is provided to assist those seeking further information
about a particular topic. Information gathered from other reports is cited in the text
and listed in the reference section.
USEFUL REFERENCES
Section F is a reference section. It includes a glossary of terms used in the IRLCCMP, as well as a list of acronyms used in the document. In addition, this section
includes a list of references cited in the document and a summary of the Indian
River Lagoon Biodiversity Conference.
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ACTION PLANS
Action Plans are presented in three sections: Section B addresses Water and
Sediment Quality Improvement, Section C addresses Living Resources, and Section
D addresses Public and Government Support and Involvement. Each section
includes an introduction to the topic and implementation costs depicted by agency
and action plan.
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Section B contains five action plans related to Water and Sediment Quality
Improvement, Section C contains seven action plans related to Living Resources,
and Section D contains four action plans related to Public and Governmental
Support and Involvement. Action plans are the basic components of the CCMP. An
action plan contains the objective, identifies the associated IRLNEP goal and priority problem, identifies the related SWIM plan objective and projects, and includes
the estimated costs of implementing the action.

ACTIONS
Actions are presented within each action plan. An action contains the following
sections:
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A list of potential funding mechanisms for financing recommended actions is also
included in each action plan. While a brief overview of these and other funding
mechanisms may be found in the appendix, a more detailed review of these mechanisms may be found in the report Economic Assessment and Analysis of the
Indian River Lagoon and the Restoration Action Plans Proposed by the Indian River
Lagoon National Estuary Program (Apogee, 1996).

BACKGROUND AND EXPECTED BENEFITS
The Background and Expected Benefits section provides information on the
problem being addressed by the particular action, as well as the anticipated results
of implementing the action.
HOW
The How section includes one or more tasks designed to accomplish the particular
action. In certain actions these tasks may be broken down into additional, more
specific steps.

WHO
The Who section identifies the agency (or agencies) involved in the implementation of a particular action. Those agencies designated as primary have been
assigned the responsibility for implementation of the particular action. Generally,
these agencies presently have legislative or programmatic responsibility for the
topic of the particular action. Although not directly responsible for implementation,
those agencies designated as support are anticipated to provide data, information,
review and other services within the scope of their legislative or programmatic
assignments supporting implementation of the particular action.
WHERE
The Where section identifies the location where the particular action is anticipated
to take place. While many of the actions found in the CCMP are to be implemented throughout the Lagoon region, certain actions are targeted at a particular area.
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PRIORITY
The IRLNEP Management Conference developed a priority for each action within
the IRLCCMP in relation to other actions in the plan. This priority is based on technical information developed over many years. High priority actions should be
implemented immediately and, where possible, completed within 1-3 years.
Medium priority actions should be implemented as soon as possible and completed
within 3-5 years. Low priority actions should be implemented as higher priority
actions are completed.
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MEASURE OF PROGRESS
The Measure of Progress provides an indicator of progress in implementing a
particular action.
RELATED ACTIONS
The Related Actions section identifies other CCMP actions where similar activities
may be found.
ESTIMATED COSTS AND IMPLEMENTATION TIMELINE
These cost estimates are intended to aid resource managers during implementation
by providing them with a relative indication of future revenue and staff support
needs. Cost estimates are described in detail in the report Economic Assessment
and Analysis of the Indian River Lagoon and the Restoration Action Plans Proposed
by the Indian River Lagoon National Estuary Program (Apogee, 1996).
The estimated expenditures by involved agencies for each action and individual
tasks within an action are presented over a five-year period. This information also
serves as a preliminary timeline for implementation of the action or task.

INTRODUCTION
How To Use This Plan

ESTIMATED COSTS
The IRLCCMP contains 16 action plans with 68 identified actions within the plans
to protect, preserve and restore the Indian River Lagoon ecosystem. To insure that
these 16 action plans are carried out by the various agencies and organizations
identified within the CCMP, it is also important to estimate the implementation
costs associated with each action. Cost information is important to resource managers when they are allocating resource protection dollars and staff time.
Consideration of costs in association with technical information used to prioritize
actions enables resource managers to more effectively prioritize their activities and
expenditures. Beyond planning and resource allocation uses, these cost estimates
provide an initial indication of future revenue needs for state and local agencies.
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The IRLCCMP’s cost estimates are presented to the reader as tables and graphic
representations within the plan. The total estimated costs of implementing the
CCMP are shown in a table and chart following this section. At the beginning of
each major section, the total cost to implement action plans within the section is
listed in a table and depicted in a pie chart. In the introduction to each action plan
is a table listing the estimated cost for each agency to implement the action plan.
Finally, tables listing the costs, by agency, of implementing each action plan task
are found in the descriptions of individual actions. As previously noted, these
tables also serve as a timeline for implementation of the action.

s e c t i o n

LIMITATIONS TO THESE COST ESTIMATES
The cost estimates found in the IRLCCMP were developed through an interactive
process with governmental agencies and organizations responsible for implementing the plan’s actions. The cost estimate process was limited to state, regional and
local governments. Federal costs are not included in the cost estimates as the IRLNEP Management Conference determined that implementation of the IRLCCMP
should be a community-based effort which should not be dependent upon federal
support for success. Federal revenue and resources will be sought as they become
available but have not been included in the funding calculations. Similarly, private
organizations and industries were not included in the cost estimates because it is
understood that the majority of IRLCCMP actions will be conducted by public agencies. Again, private and industry support will be sought and encouraged where
possible.
When reviewing these cost estimates, it is important to understand their intended
purpose and limitations. The cost estimates contained within the IRLCCMP are not
intended to represent final budgetary allocations needed to accomplish specific
actions. It is important to realize the CCMP does not obligate these entities to budget amounts. Rather, through their participation they have committed to support the
accomplishment of the plan’s goals and objectives to the greatest degree practicable.
Initially, the necessary steps to implementing a recommended action were tasked.
These steps were then divided into two categories: those activities where a “unit
cost” could be identified and those activities where individual, specific costs had to
be determined. Unit costs were assigned using published data when available. If
unit costing was not appropriate or simply could not be accomplished because of
the nature of the action, individual cost estimates were developed by conducting
interviews with appropriate staff of the recommended implementation entity.

The IRLCCMP’s cost estimates are presented to the reader as tables and graphic
representations within the plan. The overall estimated cost of implementing the
IRLCCMP is presented in tables A-1, A-2 and A-3, and figures A-9, A-10 and A-11.
At the beginning of each section, the total cost to implement action plans within
the section is provided in a table and graphic. In the introduction to each action
plan is a table and figure that indicate the estimated cost for each agency to implement the action plan. Finally, tables listing the costs by agency of implementing
actions and tasks are found in the descriptions of individual actions. Further detail
and information about cost estimates may be found in Section E.

INTRODUCTION
How To Use This Plan

In almost all instances, the definitive information needed to develop a final cost
figure for an action does not yet exist and will depend on individual circumstances
and conditions at the time of implementation. Cost estimates within the IRLCCMP
are based upon the best professional judgment of those charged with implementing the actions and are limited by the quality of current information.
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IRLCCMP Section

ESTIMATED COST

Water & Sediment Quality

$70,053,940

Living Resources

$10,122,946

Public & Governmental Support & Involvement
TOTAL

$7,805,380
$87,982,266

Table A-1: Estimated IRLCCMP costs by section

L. lti

Figure A-9: Distribution of Estimated IRLCCMP Costs by Section

ACTION PLAN
PS

INTRODUCTION
How To Use This Plan

OSDS
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COST
$771,843
$452,833

FSD

$66,990,377

MB

$1,838,887

AD
BD

$15,000

SG

$878,000

W

$963,077

IM

$2,720,924

LA

$1,684,445

ETS
F

$3,861,500

PIE

$2,308,767

FI

$1,499,819

DIM

$1,243,662

MON

$2,753,132

TOTAL

$87,982,266

Table A-2: Estimated IRLCCMP Costs by Action Plan

s e c t i o n
Figure A-10: Distribution of IRL CCMP Costs by Action Plan

AGENCY
FDEP

Water & Sediment Quality

Public & Governmental Support & Involvement

AGENCY TOTAL

$3,801,719

$6,553,157

MFC

$70,500

$70,500

FGFC

$1,810

DCA/FCMP
IFAS

$2,751,438

Living Resources

$7,500

$98,500

FMEL

$98,500
$1,810

WMDs

$9,012,342

FIND

$1,000,000

RPCs

$261,538

$60,000

$9,999

$100,000

IRLNEP+
IRL-LAWG
WCDs

$1,810

$7,500

$4,212,545

$1,810
$5,529,476

$1,000,000
$321,538
$2,087,719

$360,000

$2,197,718
$360,000

$4,225,000

MCDs

$18,754,363

$4,225,000
$1,307,597

$1,307,597

Local Gov.

$52,687,623

$206,965

$188,185

$53,082,773

TOTAL

$70,053,940

$10,122,946

$7,805,380

$87,982,266
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Table A-3: Estimated IRLCCMP Costs by Agency

Figure A-11: Distribution of Estimated ILRCCMP Costs by Agency
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To attain & maintain water & sediment of sufficient
quality to support a
healthy estuarine,
lagoonal system.

Program Goal II
To attain & maintain a functioning,
healthy ecosystem
which supports
endangered and
threatened species,
fisheries, commerce
and recreation.

Program Goal III
To achieve heightened public awareness and coordination of interagency
management of the
Indian River Lagoon
system.

Program Goal IV
To identify and
develop long-term
funding sources for
prioritized projects
and programs to
preserve, protect,
restore and enhance
the Indian River
Lagoon system.

POINT SOURCE DISCHARGES
ACTION PLAN (PS)
Objective: Ensure compliance with the Indian River Lagoon Act
and reduce, eliminate or mitigate industrial wastewater discharges to the Indian River Lagoon.

ON-SITE SEWAGE DISPOSAL SYSTEMS
ACTION PLAN (OSDS)
Objective: Determine the impacts of on-site sewage disposal
systems on the resources of the Indian River Lagoon and to
develop and implement strategies to address these impacts.

FRESHWATER AND STORMWATER DISCHARGE
ACTION PLAN (FSD)
Objective: Develop and implement strategies which address the
impacts of freshwater and stormwater discharges on the Indian
River Lagoon.

MARINA AND BOATING
ACTION PLAN (MB)
Objective: Engage the boating public and the marine industry in
playing an active role in the restoration and protection of the
Indian River Lagoon.

ATMOSPHERIC DEPOSITION
ACTION PLAN (AD)
Objective: To determine the impacts of atmospheric deposition
of pollutants on the resources of the Indian River Lagoon and to
implement strategies to address these impacts.

WATER AND SEDIMENT QUALITY IMPROVEMENT
Introduction

Program Goal I

s e c t i o n

ACTION PLANS

m

WATER AND SEDIMENT
QUALITY IN THE IRL
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Estimated Water & Sediment Quality
Implementation Costs For A 5-Year Period
Action Plan
Point Source Discharges

Estimated Cost
$771,843

On-Site Sewage Disposal Systems

$452,833

Fresh and Stormwater Discharges

$66,990,377

Marinas and Boats

$1,838,887

Atmospheric Deposition
TOTAL

$70,053,940

Table B-1: Estimated Costs of Water and Sediment Quality Action Plans

WATER AND SEDIMENT QUALITY IMPROVEMENT
Introduction

On-Site
Point
Marinas
Source Sewage
and Boats Discharges Disposal
Atmospheric
Systems
3%
1%
Deposition
1% Fresh and Stormwater
<1%
Discharges
95%
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Figure B-1: Distribution of Estimated Water and Sediment Quality Section Costs by Action Plan
Lunch time.
Courtesy of Jeff Wagner, Woodward-Clyde.

Most of the Lagoon meets minimum water quality standards. However, water quality in many areas is not sufficient to support healthy seagrass beds or permit the
unrestricted harvest of shellfish. Reduced water quality, as the result of increased
discharges of nutrients, suspended matter, freshwater and other pollutants, has
reduced the abundance of fish and wildlife throughout much of the Lagoon. Many
of the Lagoon’s tributaries and deeper areas contain significant deposits of muck or
ooze which, in turn, often contain elevated levels of metals or other contaminants.
While some changes in water or sediment quality may be magnified by the configuration of the Lagoon or by storms or other natural phenomena, most changes
have been the result of human activities.
Many of the changes in water and sediment quality can be attributed to changes
in the watershed of the Indian River Lagoon. Historically, the Indian River Lagoon
had a long, narrow drainage basin. Since the turn of the century, extensive
drainage systems have been constructed which have more than doubled the size
of the drainage basin of the Lagoon. Smaller drainage systems were also constructed to provide stormwater drainage for individual residential, commercial and
agricultural development projects. These drainage systems discharge large volumes
of freshwater, as well as pollutants from urban and agricultural runoff, to the
Indian River Lagoon. In the Indian River Lagoon from Melbourne south (segments
2, 3 and 4), non-point
sources of pollution, such as
these drainage systems,
account for the majority of
the pollutant loadings to the
Indian River Lagoon.

Party in boat with Gilbert’s Yacht Club burgee on the Indian River Lagoon,
c. 1905. Courtesy of Sandra Thurlow Collection.
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Water and sediment quality in the Indian River Lagoon has changed during the last
century. However, much of this change has occurred in the last 50 years. Longterm residents of the Lagoon region tell of clear waters, extensive wetlands and
seagrass beds, as well as an abundance of fish and wildlife. These conditions are
present today only in the less developed portions of the Indian River Lagoon.
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Similarly, at the turn of the century the population of the Indian River Lagoon
region was small, the area was largely rural and the primary means of wastewater
treatment in the region were outhouses, septic tanks and, on occasion, direct discharge to the Indian River Lagoon. As the area grew and concerns were raised
about public health, central sewer systems and wastewater treatment plants
(WWTPs) were constructed in many municipal areas. Rapid growth often outpaced
the treatment capacities of these WWTPs, resulting in the construction of numerous
WWTPs serving a broad range of development projects. Discharging effluent to the
Indian River Lagoon or its tributaries was a common, convenient and inexpensive
means of disposing of the effluent from these WWTPs.
While many of these WWTPs were upgraded or connected to regional WWTPs, it
was apparent that these discharges had an adverse impact on the resources of the
Indian River Lagoon. In recognition of the impacts of wastewater discharges on the
Lagoon, in 1990 the Florida Legislature passed the Indian River Lagoon Act
(Chapter 90-262, Laws of Florida) which requires all domestic WWTPs to cease discharges to the Indian River Lagoon.
While most domestic WWTPs are in compliance with this requirement, industrial
discharges are not addressed by this legislation. Presently, there are 27 industrial
discharges to the Indian River Lagoon from power plants, reverse osmosis potable
water treatment plants and several other industrial facilities.
For those residents and businesses located outside urban areas served by central
sewer, on-site sewage disposal systems (OSDS) are the primary approved method
for the treatment and disposal of wastewater. The vast majority of OSDS in the
region consist of septic tanks and drainfields. More than 120,000 OSDS are located
in the Indian River Lagoon drainage basin. More than 70 percent of these OSDS are
located in areas which have been identified as “problem” or “potential problem”
areas for OSDS due to poor soil conditions, high water table, high density of OSDS
or other conditions. OSDS located in “problem” or “potential problem” areas are
likely contributing pollutant loadings to the Indian River Lagoon.
Boating activities are another source of impacts to the water and sediment quality
of the Indian River Lagoon. These impacts result from operation and maintenance
of boats, as well as from the construction and operation of marina facilities developed to serve the boating public.

PS

FDEP

$620,000

OSDS

IFAS
$46,843

MB

$1,007,500

DCA/FCMP
WMDs

FSD

$47,000

FIND

AD

$1,123,938

$30,000

$9,038

$2,751,438

$7,500

$7,500

$98,500

$98,500

$8,918,499

$9,012,342

$1,000,000

RPCs

AGENCY TOTAL

$177,500

IRLNEP+

$1,000,000
$45,000

$261,538

$9,999

WCDs

$4,225,000

Local Gov.
TOTAL

$9,999
$4,225,000

$75,000

$396,795

$51,555,878

$659,950

$52,687,623

$771,843

$452,833

$66,990,377

$1,838,887

$70,053,940

TABLE B-2: ESTIMATED AGENCY COSTS FOR WATER AND SEDIMENT QUALITY ACTION PLANS

WMDs
13%

Local
Governments
76%

WCDs
6%

FDEP
4% DCA/FCMP
<1%
IFAS
<1%
RPCs
<1%
IRLNEP+
<1%
FIND
1%

FIGURE B-2: DISTRIBUTION OF ESTIMATED WATER AND SEDIMENT QUALITY SECTION COSTS BY AGENCY
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AGENCY
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An emerging issue for the Indian River Lagoon and other waters of Florida is
atmospheric deposition of nutrients and other pollutants. Recent work by the
Tampa Bay National Estuary Program estimated that 28 percent of nitrogen loadings to Tampa Bay are the result of atmospheric deposition directly to the waters
of the bay (TBNEP, 1996). Review of data collected at the National Atmospheric
Deposition Program (NADP) site located at Kennedy Space Center found similar
pollutant loadings to the NADP site located in the Tampa Bay area. To date, estimates of pollutant loadings from atmospheric deposition to the Indian River
Lagoon have not been developed.
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POINT SOURCE DISCHARGES
Action Plan
Overview of Actions
PS- 1 Page 69
PS-2 Page 71
PS-3
PS-4

Page 73
Page 75

PS-5

Page 76

Ensure compliance with the Indian River Lagoon Act.
Prevent changes to the Indian River Lagoon Act which would reduce its
effectiveness.
Reduce or eliminate industrial discharges to the Indian River Lagoon.
Investigate and recommend funding alternatives for the upgrading of wastewater treatment plants.
Investigate alternatives to deep-well disposal of domestic wastewater and
industrial effluents.
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Point Source Discharges Action Plan

RELATED GOAL
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Goal I, Water and Sediment Quality
Related SWIM Projects
SWIM Projects
IR-1-104-D
IR-1-110-D
IR-6-503-M

Title
Nutrient Loadings Assessment
Pathogen Source Identification
SWIM/Local Government Planning

Major Issue
Pollutant Loadings
Pollutant Loadings
All

OBJECTIVE
To ensure compliance with the Indian River Lagoon Act and to reduce, eliminate
or mitigate industrial wastewater discharges to the Indian River Lagoon.

PRIORITY PROBLEM
Historically, the primary means of wastewater treatment in the Indian River Lagoon
region were outhouses, septic tanks and, in some cases, direct discharge to the
Indian River Lagoon. As more people moved to the area, concerns for public
health and aesthetics prompted the construction of central sewer systems and
wastewater treatment plants (WWTPs) in many urban areas.

In the Indian River Lagoon region, millions of state and federal grant dollars, as
well as local tax monies, were spent either constructing new WWTPs or upgrading
existing facilities to meet more stringent state and federal standards for wastewater
treatment. Several of the new WWTPs were designated as “regional” facilities
which, in certain areas, resulted in the elimination of many smaller WWTPs.
Several studies were conducted to assess the impacts of wastewater discharges on
the Lagoon. Many of these studies were federally funded water quality planning
efforts. The conclusions of these studies were generally the same: the Indian River
Lagoon’s water quality has been degraded by the combined loadings from
stormwater (non-point sources) and WWTPs (point sources). To protect the
resources of the Lagoon, these studies recommended that both sources of pollution must be addressed, starting with the removal of WWTP effluent discharges to
the Lagoon.
The decision to address point-source discharges first was largely an economic
decision. When compared to the costs of revising and upgrading existing drainage
systems to reduce pollutant loadings, addressing wastewater loadings was less
expensive.

s e c t i o n

During the 1950s and 1960s protection of the public health was the primary concern governing the collection, treatment and disposal of wastewater. Little thought
was given to the environmental impacts of wastewater discharges on the resources
within the receiving waters. This philosophy underwent major change in the 1970s
with the passage of the Clean Water Act at the federal level and the creation of
state and federal agencies charged with protection of water quality. This period
saw the creation of the Environmental Protection Agency and the Florida
Department of Air and Water Pollution Control (later the Department of
Environmental Regulation and now part of the Department of Environmental
Protection) to address air and water quality protection. Early efforts by these agencies were largely focused on upgrading the level of treatment provided by existing
WWTPs. Many existing WWTPs provided limited wastewater treatment or were
poorly operated.

WATER AND SEDIMENT QUALITY IMPROVEMENT
Point Source Discharges Action Plan

Rapid growth during the 1950s, 1960s and early 1970s often outpaced the treatment
capabilities of many municipal WWTPs. To provide sewer services for the growing
population of the region, numerous small WWTPs were constructed serving subdivisions, condominiums, trailer parks, restaurants, motels, shopping centers and similar development. During these years a convenient and inexpensive means of disposing of effluent was to discharge either directly to the Indian River Lagoon or its
tributaries.
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Under the administrative rules and procedures which govern the permitting of
WWTPs, a blanket prohibition on wastewater discharges was not possible. The
individual impacts of each discharge to the Indian River Lagoon had to be determined on a case-by-case basis through the permitting process. This process generally involved studies to determine waste-load allocations (allowable pollutant loadings) for each individual discharge.
Virtually all individual studies confirmed the initial findings: significant pollutant
load reductions would be required to meet and maintain water quality standards.
Lagoon-region WWTPs were faced with the choice of ceasing discharge and finding other permittable means of effluent disposal or significantly upgrading their
level of treatment. Either choice was expensive and difficult to accomplish.
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The Indian River Lagoon Joint Reconnaissance Report (Steward & Van Arman,
1987) identified 46 WWTPs which discharged 54.8 million gallons of effluent per
day to the Indian River Lagoon in 1986. By 1992 the number was reduced to 41
WWTPs which discharged 43.3 million gallons per day of effluent to the Lagoon.
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In 1987 the Florida Legislature enacted the Surface Water Improvement and
Management Act (Chapter 87-97, Laws of Florida). The SWIM Act directed water
management districts to develop and implement plans to restore and protect the
water quality of certain water bodies in the state. The St. Johns River and South
Florida water management districts were directed to give priority to the restoration
and protection of the Indian River Lagoon system.
The Indian River Lagoon SWIM Plan (SJRWMD & SFWMD, 1989), through new studies and available information, confirmed that the physical and ecological characteristics of the Indian River Lagoon system, in combination with the threats posed by
stormwater discharges and urbanization within the drainage basin, generally make
the system unsuitable for the disposal of domestic WWTP effluent. The SWIM plan
recommended that alternatives, such as reuse, land application or deep well injection, be pursued to achieve reductions in pollutant loadings from existing WWTPs.

Point source discharges like this drain pipe from an industrial source
threaten the water quality of the IRL.
Courtesy of the U.S. Environmental Protection Agency.

1. Elimination of surface water discharges;
2. Investigation of the feasibility of reuse of wastewater effluent; and
3. Centralization of sewage collection and treatment facilities.
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In 1990, at the urging of several groups concerned about the future of the Indian
River Lagoon and as the result of information provided by the Indian River Lagoon
SWIM program, the Florida Legislature enacted Chapter 90-262, Laws of Florida,
commonly known as the Indian River Lagoon Act. The act included three objectives for WWTPs:

1. There is no other practical alternative to discharge to the Indian River
Lagoon and the discharge will receive advanced waste treatment or a
higher level of treatment;
2. The discharge will not result in violations of water quality standards or
impair efforts to restore water quality in the Indian River Lagoon; or
3. The discharge is intermittent, occurring during wet weather conditions and
subject to FDEP requirements.
In 1994 one municipality operating a WWTP discharging to the Indian River
Lagoon indicated that it could not comply with the July 1, 1995, deadline. This
municipality requested the Florida Legislature consider an extension to the deadline. After much debate, a nine-month extension was granted by the Legislature,
moving the effective date to April 1, 1996.
As of August 1996 almost all WWTPs were in compliance with the requirements of
the Indian River Lagoon Act. The few WWTPs which continue to discharge are
actively working on projects which will bring them into compliance in the near
future.
Compliance with this legislation is expensive for WWTPs and their customers. As
growth continues in the region, wastewater treatment and disposal needs will also
grow along with the costs associated with wastewater treatment and disposal.
Efforts to reduce costs may result in requests for exemptions from or changes to
the Indian River Lagoon Act to once again allow wastewater discharges to the
Indian River Lagoon.

WATER AND SEDIMENT QUALITY IMPROVEMENT
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The act established July 1, 1995, as the date for elimination of all domestic WWTP
discharges from the Indian River Lagoon. The act allowed FDEP to grant exceptions to the no-discharge requirement for three reasons:
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In addition, the Indian River Lagoon Act does not address industrial discharges.
Presently, there are 27 industrial discharges. These consist of discharges of heated
cooling water from power plants (4), brine discharges from reverse osmosis
potable water treatment plants (17), citrus processing plants (2), a sand mine, the
C-54 canal, a parachute washing facility at Kennedy Space Center, and the UnionCarbide industrial gas plant in Mims. All these discharges are currently permitted
by FDEP. As there is no prohibition on industrial discharges, future development
could bring additional industrial discharges to the Indian River Lagoon.

AGENCY
FDEP

PS 1

PS 2

$470,000

PS 3
$50,000

PS 4
$50,000

PS 5
$50,000

AGENCY TOTAL
$620,000

SJRWMD

$31,333

$31,333

SFWMD

$15,510

$15,510

ECFRPC

$7,500

$7,500

$15,000

TCRPC

$7,500

$7,500

$15,000

Volusia County

$7,500

$7,500

$15,000

Brevard County

$7,500

$7,500

$15,000

Indian River County

$7,500

$7,500

$15,000

St. Lucie County

$7,500

$7,500

$15,000

Martin County

$7,500

$7,500

$15,000

$522,500

$149,343

TOTAL

$50,000

$50,000

$771,843

TABLE B-3: ESTIMATED POINT SOURCE DISCHARGE ACTION PLAN COSTS

Local
Government
10%

WMDs
6%

RPCs
4%

FDEP
80%

FIGURE B-3: DISTRIBUTION OF ESTIMATED POINT SOURCE DISCHARGE ACTION PLAN COSTS BY AGENCY

Toppled home along the Indian River Lagoon shortly after a hurricane during the early 1900s.
Courtesy of Luthers.
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Ad Valorem Taxes
Connection Fees
Corporate Gross Receipts Tax
Corporate Income Taxes
Development Impact Fees
Emissions/Discharge-Based Fees
EPA Office of Research and Development - Water Pollution Grant Program
Facility Permit Fees/Monitoring Fees
General Obligation Bonds
General Sales and Use Taxes
Hotel and Restaurant Taxes
Inspection/Certification Fees
Non-State Revolving Loan Funds
Revenue Bonds
Rural Development Administration - Water and Waste Disposal Grants
Utility Charges
Water and Sewer Access Rights
Water Management Districts - Florida’s Water Management District Grants and
Cost Sharing Programs
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POSSIBLE FUNDING SOURCES
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Action PS-1
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Ensure compliance with the Indian River Lagoon Act
(Chapter 90-262, Laws of Florida).

BACKGROUND AND EXPECTED BENEFITS
In 1990 the Florida Legislature passed the Indian River Lagoon Act. While the primary focus of this act requires the elimination of discharges to the Indian River
Lagoon from domestic WWTPs the act also mandates an investigation into the centralization of sewage treatment and collection facilities.
The act established July 1, 1995, as the date for elimination of all domestic WWTP
discharges to the Indian River Lagoon. This deadline was extended by nine months
to April 1, 1996, in the 1994 legislative session. As of August 1996, almost all
domestic WWTPs are in compliance with the act. The few WWTPs which continue
to discharge are actively working on projects which will bring them into compliance in the near future.
In response to requirements of the Indian River Lagoon Act, in 1991 FDEP identified 152 package WWTPs as a threat to the water quality of the Indian River
Lagoon (FDER, 1991). This determination was based on three criteria:
1. The facility has a direct discharge to the Indian River Lagoon;
2. Percolation ponds, absorption fields or other sub-surface effluent disposal
systems are located within 100 feet of the shoreline of the Indian River
Lagoon or any canal or drainage ditch which discharges or may discharge
to the Indian River Lagoon; or
3. Facilities with operating problems.
As required by the act, information on identified threat facilities was provided to
counties and municipalities in order for them to develop plans to provide centralized services to these facilities. The act set July 1, 1994, as the date for completion
of local-government plans and implementation of these actions. As of August 1996,
several of the threat facilities had been eliminated by connection to other facilities
but many remain in operation as they are located in areas which are distant from
the service capabilities of other, larger WWTPs.
Ending discharges from WWTPs will result in a reduction of nutrient loadings to
the Indian River Lagoon. The reduction of pollutant loadings will have a positive
effect on the health of the Lagoon.

High

HOW
1.01
1.02
1.03

Continue tracking compliance with requirements and deadlines for elimination of domestic wastewater discharges to the Indian River Lagoon.
Review status of local-government plans to address threat facilities and
coordinate centralization of sewage collection and treatment facilities.
Develop a model policy for inclusion in the Comprehensive Growth
Management Plans of the regional planning councils, counties and cities in
the Indian River Lagoon basin requiring implementation of the Indian
River Lagoon Act.

s e c t i o n

m

PRIORITY

Primary:

FDEP (1.01, 1.02), RPCs (1.03), local governments
(county and city; 1.03)

Support:

DCA/FCMP, WMDs (IRL-SWIM), interest groups

WHERE
Domestic wastewater treatment plants throughout the Indian River Lagoon basin.

MEASURE OF PROGRESS
Number of domestic wastewater plants discharging effluent to the
Indian River Lagoon.

RELATED ACTIONS
None

ACTION

AGENCY

EXISTING/NEW

COSTS EST.

YEAR 1
$94,000

YEAR 2
$94,000

YEAR 3
$94,000

YEAR 4
$94,000

YEAR 5
$94,000

5-YEAR TOTAL

PS 1.01-.02 FDEP

New

Yes

PS 1.03

ECFRPC

New

Yes

$7,500

$7,500

TCRPC

New

Yes

$7,500

$7,500

Volusia County

New

Yes

$7,500

$7,500

Brevard County

New

Yes

$7,500

$7,500

Indian River County

New

Yes

$7,500

$7,500

St. Lucie County

New

Yes

$7,500

$7,500

Martin County

New

Yes

$7,500

$7,500
TOTAL

TABLE B-4: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION PS-1

$470,000

$522,500
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WHO
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Action PS-2
Prevent changes or exemptions to or exemptions from the Indian River Lagoon Act which
would affect its full implementation.

BACKGROUND AND EXPECTED BENEFITS
Compliance with the Indian River Lagoon Act is expensive for WWTP operators
and, subsequently, their customers. As growth continues in the Indian River
Lagoon region, the expense of compliance will also grow. Efforts to reduce the
cost of WWTP operation may prompt some operators to request exemptions or
changes to the act to once again allow discharges of treated wastewater to the
Indian River Lagoon as the primary means of effluent disposal.

WATER AND SEDIMENT QUALITY IMPROVEMENT
Point Source Discharges Action Plan

Maintaining the prohibition on domestic wastewater discharges to the Indian River
Lagoon will continue the benefits to water quality.
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PRIORITY
High

Children standing with a manta ray in New Smyrna Beach.
Courtsey of Luthers.

2.01

2.02

Track efforts made by owners of WWTPs to obtain exemptions from or
seek amendments to the Indian River Lagoon Act to allow discharge of
domestic WWTP effluent to the Indian River Lagoon.
Provide information to appropriate officials and the general public on the
need to maintain the prohibition on domestic WWTP discharge to protect
the resources of the Indian River Lagoon and to report on efforts to seek
exemptions from or amendments to the Indian River Lagoon Act.

WHO
Primary:
Support:

s e c t i o n

HOW

FDEP (2.01) IRLNEP+ (2.02)
WMDs (IRL-SWIM), interest groups

WHERE

MEASURE OF PROGRESS
Number of deleterious changes to or exemptions from the Indian River Lagoon Act.

RELATED ACTIONS
PIE-1, PIE-2
ACTION

AGENCY

EXISTING/NEW

COSTS EST.

PS 2.01

FDEP

NEW

No*

PS 2.02

IRLNEP+

NEW

No**

SJRWMD

NEW

No***

SFWMD

NEW

No***

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

TOTAL
Costs subsumed in PS-1 (*), FI-1 (**), PIE-2 (***)

TABLE B-5: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION PS-2

5-YEAR TOTAL

WATER AND SEDIMENT QUALITY IMPROVEMENT
Point Source Discharges Action Plan

WWTPs throughout the Indian River Lagoon
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Action PS-3
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Reduce or eliminate industrial discharges to the Indian River Lagoon.

BACKGROUND AND EXPECTED BENEFITS
While the Indian River Lagoon Act requires domestic WWTPs to cease discharge to
the Indian River Lagoon, the act does not address industrial discharges. Presently,
there are 27 industrial discharges to the Lagoon which include power plants (4),
brine discharges from reverse osmosis potable water treatment plants (17), citrus
processing plants (2), the C-54 canal, a sand mine, a parachute washing facility at
Kennedy Space Center, and the Union-Carbide industrial gas plant in Mims. As
there is no prohibition on industrial discharges, future development could bring
additional industrial discharges to the Indian River Lagoon.
Elimination of industrial discharge would result in a reduction of pollutant loadings
to the Lagoon, benefiting water quality. Projects to identify or develop alternatives
to discharge to the Indian River Lagoon may be needed for several of the existing
facilities.
In the case of power plants, however, the heated effluent discharged by these facilities is important to the survival of the West Indian manatee (an endangered
species) in the Indian River Lagoon. In this case, careful consideration will need to
be given to protection of the manatee, as well as other resources of the Indian
River Lagoon which may be affected by thermal discharge.

PRIORITY
Medium

HOW
3.01
3.02
3.03
3.04
3.05
3.06

Inspect existing facilities to ensure compliance with permits and permit
requirements.
Track applications for new or expanded industrial discharges to the Indian
River Lagoon.
Enforce compliance with statutes, rules and regulations, and permit
conditions.
Identify or develop alternatives to discharge to the Indian River Lagoon for
industrial discharges.
Develop and introduce legislation prohibiting or limiting discharge to the
Indian River Lagoon by certain industrial categories.
Develop and include policies in regional, county and city Comprehensive
Growth Management Plans supporting the prohibition or limitation of
industrial discharges to the Indian River Lagoon.

Primary:
Support:

FDEP, RPCs (3.06)
WMDs (IRL-SWIM), DCA/FCMP, local governments (county and city),
academia, interest groups, Florida Legislature

WHERE
Industrial wastewater treatment plants throughout the Indian River Lagoon region.

MEASURE OF PROGRESS

s e c t i o n

WHO

Reduction of industrial discharges to the Indian River Lagoon.

RELATED ACTIONS

ACTION

AGENCY

EXISTING/NEW

COSTS EST.

PS 3.01

FDEP

Existing

No

PS 3.02

FDEP

Existing

No

PS 3.03

FDEP

Existing

No

PS 3.04

FDEP

New

Yes

$50,000

PS 3.05

SJRWMD

New

Yes

$15,667

$15,667

$31,333

SFWMD

New

Yes

$7,755

$7,755

$15,510

ECFRPC

New

Yes

$7,500

$7,500

TCRPC

New

Yes

$7,500

$7,500

Volusia County

New

Yes

$7,500

$7,500

Brevard County

New

Yes

$7,500

$7,500

Indian River County

New

Yes

$7,500

$7,500

St. Lucie County

New

Yes

$7,500

$7,500

Martin County

New

Yes

$7,500

$7,500

PS 3.06

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL

$50,000

TOTAL

TABLE B-6: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION PS-3

$149,343

WATER AND SEDIMENT QUALITY IMPROVEMENT
Point Source Discharges Action Plan

None
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Action PS-4
Investigate and recommend possible funding alternatives for the upgrading of WWTPs.

BACKGROUND AND EXPECTED BENEFITS
The Indian River Lagoon Act and the recommendations found in this plan for
industrial discharges may result in significant expenditures for the owners and customers of wastewater treatment facilities. Through this action, alternatives to funding for upgrades of these facilities will be identified.
This action will benefit the Indian River Lagoon through the upgrade or elimination
of wastewater discharges and will benefit customers of these facilities by reducing
the impact of expenditures for these upgrades.

WATER AND SEDIMENT QUALITY IMPROVEMENT
Point Source Discharges Action Plan

PRIORITY
Medium

HOW
4.01
4.02

Research and assess funding alternatives.
Secure available funds to upgrade wastewater treatment facilities.

WHO
Primary:
Support:

FDEP
USEPA, DCA/FCMP, RPCs, WMDs, local governments (county and city)

WHERE
Wastewater treatment facilities throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Number of alternatives for financing wastewater treatment facility upgrades located
or developed.

RELATED ACTIONS
None
ACTION

AGENCY

PS 4.01-.02 FDEP

EXISTING/NEW

COSTS EST.

New

Yes

YEAR 1

YEAR 2

YEAR 3

YEAR 4

$50,000

5-YEAR TOTAL
$50,000

TOTAL

TABLE B-7: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION PS-4
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YEAR 5

$50,000

BACKGROUND AND EXPECTED BENEFITS
To comply with the requirements of the Indian River Lagoon Act or other regulatory requirements, many domestic and industrial WWTPs dispose of their effluent
through deep-well injection. This process involves pumping treated effluent into
wells which inject the effluent into a confined strata several thousand feet below
sea level.
Disposal of effluent using deep-well injection may result in the loss of freshwater
resources. Effluent which is disposed of through deep-well injection could be an
alternative water supply for agriculture or other industrial or commercial purposes.
Deep-well disposal of wastewater effluent may, through upward migration, also
result in contamination of the Floridan aquifer, the source of drinking water for
much of Florida.
By developing alternatives to deep-well disposal of effluent, such as re-use, conservation of limited freshwater resources may be accomplished and contamination of
the drinking water supply will be avoided.

PRIORITY
Medium

HOW
5.01

Identify or develop alternatives to deep-well disposal of WWTP effluent
which do not result in discharge to the Indian River Lagoon or cause negative environmental impacts.

WHO
Primary:
Support:

FDEP
USEPA, DCA/FCMP, WMDs, NRCS, academia, WWTP operators

WATER AND SEDIMENT QUALITY IMPROVEMENT
Point Source Discharges Action Plan

Investigate alternatives to deep-well disposal of domestic wastewater and
industrial effluents.
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Action PS-5
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WHERE
Wastewater treatment plants in the Indian River Lagoon region presently or potentially using deep-well injection for effluent disposal.

MEASURE OF PROGRESS
Development and implementation of acceptable and feasible alternatives for
disposal of WWTP effluent.

RELATED ACTIONS
None
ACTION

AGENCY

EXISTING/NEW

COSTS EST.

PS 5.01

FDEP

New

Yes

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

$50,000

$50,000

WATER AND SEDIMENT QUALITY IMPROVEMENT
Point Source Discharges Action Plan

TOTAL
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TABLE B-8: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION PS-5

5-YEAR TOTAL

$50,000

OSDS-1 Page 83 Complete or continue projects related to OSDS in the 1994 SWIM plan update and
the IRL Act.
OSDS-2 Page 85 Develop and implement a program to inspect OSDS.
OSDS-3 Page 87 Undertake further studies of OSDS in the Indian River Lagoon region to quantify
the impact of OSDS on the Lagoon and further refine the extent of “problem” and
“potential problem” areas.

s e c t i o n

Overview of Actions

m

ON-SITE SEWAGE DISPOSAL SYSTEMS
Action Plan

RELATED GOAL

Related SWIM Projects
SWIM Projects
IR-1-104-D
IR-1-110-D
IR-3-303-M
IR-6-503-M

Title
Nutrient Loadings Assessment
Pathogen Source Identification
Increased Enforcement
Local Government Planning

Major Issue
Pollutant Loadings
Pollutant Loadings
Inadequate Enforcement
All

OBJECTIVE
To determine the impacts of on-site sewage disposal systems (OSDS) on the
resources of the Indian River Lagoon and to develop and implement strategies to
address these impacts.

PRIORITY PROBLEM
Within the Indian River Lagoon basin, OSDS are the primary approved method for
disposing of wastewater from homes and businesses located outside service areas
of central sewer systems. By rule (Chapter 10D-6, Florida Administrative Code),
OSDS are limited to a treatment capacity of 10,000 gallons per day.
While wastewater treatment plants with a capacity of less than 5,000 gallons per
day are included as OSDS, the vast majority of OSDS in the region are composed
of a septic tank and a drain field. The tank is designed to allow settling of solids
contained in wastewater. Baffles in the tank are designed to retain greases and
floating solids within the tank. When properly sited, maintained and operated,
OSDS can provide a high degree of treatment for wastewater. OSDS are generally
designed for a 15-20 year service life.

WATER AND SEDIMENT QUALITY IMPROVEMENT
On-Site Sewage Disposal Action Plan

Goal I, Water and Sediment Quality
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Present OSDS siting requirements, most of which became effective in 1983, include
a provision that drain fields must be constructed a minimum of 2 feet above the
seasonal high water table. Prior to this date, the required distance from the water
table was 6 inches. As a result, many OSDS in the Lagoon region that were constructed prior to 1983 may have limited capacity to effectively treat wastewater.
Many of the soils in the Indian River Lagoon region have high seasonal water
tables, are poorly or excessively drained or have other attributes which, according
to USDA Natural Resources Conservation Service soil surveys for the Lagoon
region, have “severe” limitations for septic tanks. In certain areas, these limitations
may be overcome by improving drainage through the construction of elevated
drain fields or other means.
Prior to the 1950s, OSDS were the primary method of disposing of wastewater in
the Lagoon region. At that time, permits were generally not required for OSDS
installation. While permits were required by the Florida State Board of Health (and
its successor agency, the Florida Department of Health and Rehabilitative Services)
for OSDS installed after the late 1950s, few readily available records exist for permits issued prior to the 1970s. As a result, there is no accurate count of existing
septic tanks within the Indian River Lagoon basin and no simple way of quantifying the potential impacts of OSDS on the Indian River Lagoon.
Generally, once an OSDS is permitted and installed, there are no further inspections or review by FDHRS or other agencies. County public health units do issue
repair permits for OSDS that have failed and do respond to citizen complaints concerning possible OSDS failures.
Recognizing the potential for wastewater to impact the water quality of the Indian
River Lagoon, the Florida Legislature passed the Indian River Lagoon Act (Chapter
90-262, Laws of Florida) in 1990. While the primary focus of this legislation, as
amended, was to require domestic wastewater plants to cease discharge to the
Indian River Lagoon by April 1996, the potential impacts of OSDS on the Indian
River Lagoon were also addressed in this legislation.
The Indian River Lagoon SWIM program (implemented by the SJRWMD and
SFWMD) was required by this legislation to undertake a study of the impacts of
OSDS on the Lagoon by identifying areas which could potentially impact the
Lagoon. The IRL-SWIM program contracted with County Public Health Units in the
five counties in the Lagoon basin (with the exception of Brevard County) to undertake this project. In Brevard County, the Natural Resources Management Division
performed this study.
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FIGURE B-4: INDIAN RIVER LAGOON OSDS DISTRIBUTION BY COUNTY
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In Volusia County, 15 areas consisting of 32 square miles were identified as “problem” areas. Another 26.7 square miles were identified as “potential problem” areas.
In Brevard County, 22 square miles were identified as “problem” areas. An additional 9.6 square miles were identified as “potential problem” areas. In Indian River
County, 15.4 square miles are considered “high priority.” An additional 16 square
miles were considered “medium priority” areas. In St. Lucie County, 16.5 square
miles are considered “first priority.” This area contains 41 percent of OSDS in this
county. “Second priority” areas include 16.4 square miles containing 20 percent of
OSDS in this county. In Martin County, 17.7 square miles were designated as “high
priority” areas and 16.4 square miles were identified as “medium priority.” In total,
103 square miles were identified as “problem,” “first priority” or “high priority”
areas. An additional 85.1 square miles were identified as “potential problem,”
“medium priority” or “second priority” areas (Figures B-4, B-5).

WATER AND SEDIMENT QUALITY IMPROVEMENT
On-Site Sewage Disposal Action Plan

Through these projects, OSDS “problem” areas in each county were identified
through the use of a Problem Area Index developed by the SJRWMD. This index
considers several factors affecting OSDS performance, such as soil permeability and
depth to the water table, as well as OSDS density, OSDS failures and several other
factors. Each county modified the PAI slightly and, as a result, the findings of each
county may not be directly comparable to other counties. Within each county,
however, the results and rankings are consistent.
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28,526
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FIGURE B-5: INDIAN RIVER LAGOON OSDS

The potential for OSDS to impact surface waters is not limited to the Indian River
Lagoon. As part of the 1990 amendments to the Coastal Zone Management Act,
Section 6217 requires states and territories with federally approved coastal zone
management programs to develop and implement enforceable policies to address
coastal non-point source pollution. OSDS were specifically included as a pollution
source which must be addressed. At this time, Florida’s OSDS requirements appear
to meet or exceed the minimum standards outlined in the guidance developed for
compliance with Section 6217 requirements.
AGENCY

OSDS 1

OSDS 2

OSDS 3

AGENCY TOTAL

SJRWMD

31,334

31,334

SFWMD

15,666

15,666

ECFRPC

904

3,615

TCRPC

904

3,615

4,519

329,000

329,000

County (not designated)

4,519

Volusia County

904

3,615

9,040

13,559

Brevard County

904

3,615

9,040

13,559

Indian River County

904

3,615

9,040

13,559

St. Lucie County

904

3,615

9,040

13,559

Martin County

904

3,615

9,040

13,559

6,328

354,305

92,200

452,833

TOTAL

TABLE B-9: ESTIMATED ON-SITE SEWAGE DISPOSAL SYSTEMS ACTION PLAN COSTS

RPCs
2%

Local
Governments
88%

s e c t i o n

WMDS
10%

POTENTIAL FUNDING SOURCES
Ad Valorem Taxes
Connection Fees
Corporate Gross Receipts Taxes
Development Impact Fees
Emissions/Discharge-Based Fees
EPA Office of Research and Development - Water Pollution Grant
Facility Permit Fees/Monitoring Fees
General Obligation Bonds
General Sales and Use Taxes
Inspection/Certification Fees
Non-State Revolving Funds
Revenue Bonds
Rural Development Administration - Water and Waste Disposal Grants
U.S. Department of Housing and Urban Development - Community Development
Block Grants
U.S. Office of RECD - Rural Community Water and Wastewater Disposal Loan and
Grant Program
Utility Charges
Water and Sewer Access Rights

WATER AND SEDIMENT QUALITY IMPROVEMENT
On-Site Sewage Disposal Action Plan

FIGURE B-6: DISTRIBUTION OF ESTIMATED ON-SITE SEWAGE DISPOSAL SYSTEMS ACTION PLAN COSTS BY AGENCY
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Action OSDS-1

83

Complete or continue the projects related to OSDS in the 1994 Swim Plan update and the
Indian River Lagoon Act.

BACKGROUND AND EXPECTED BENEFITS
Several projects have been undertaken and completed through the SWIM program
which address OSDS and their possible impact on the resources of the Indian River
Lagoon. Included in the 1994 SWIM Plan is a study to locate OSDS problem areas
within the Indian River Lagoon basin. These studies, which were required by the
Indian River Lagoon Act (Chapter 90-262, Laws of Florida), are now complete.
The Indian River Lagoon Act also requires local governments in the Lagoon basin to
develop plans to address OSDS problem areas. It is anticipated these plans may
include recommendations to upgrade existing OSDS, alternative OSDS technology
or connection to central sewer service. The legislation set July 1994 as the date for
completion of these plans and initiation of recommended actions.

PRIORITY
High

HOW
1.01
1.02

1.03

Review status of local-government plans to address identified OSDS
problem areas.
Provide assistance for plan development or implementation, undertaking
enforcement action where appropriate. This assistance may include the
development of an incentive program (similar to that for leaking underground storage tanks) for upgrading OSDS or connection to central sewer
systems.
Incorporate plans to address OSDS problem areas, along with implementation schedules, into regional and local-government comprehensive growth
management plans.

WHO
Primary:
Support:

Local governments (county), RPCs
FDHRS/CPHUs, WMDs (IRL-SWIM), DCA/FCMP, wastewater treatment
facility operators

s e c t i o n

WHERE
Identified OSDS problem areas throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Number or percent of OSDS-related projects completed.

RELATED ACTIONS
None
AGENCY

EXISTING/NEW

OSDS 1.01-.02 ECFRPC
TCRPC
OSDS 1.03

COSTS EST.

New

No

New

No

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL

ECFRPC

New

Yes

$904

$904

TCRPC

New

Yes

$904

$904

Volusia County

New

Yes

$904

$904

Brevard County

New

Yes

$904

$904

Indian River County New

Yes

$904

$904

St. Lucie County

New

Yes

$904

$904

Martin County

New

Yes

$904

$904
TOTAL

$6,328

TABLE B-10: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION OSDS-1

A juvenile alligator suns itself.
Courtsey of Jim Angy.
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Action OSDS-2

85

Develop and implement a program to inspect OSDS.

BACKGROUND AND EXPECTED BENEFITS
Generally once an OSDS is permitted and installed, there are no further inspections
or reviews by FDHRS/CPHUs or other agencies. As a result, older OSDS are not
required to upgrade to present-day standards, and maintenance of many OSDS is
neglected until the system fails. Poorly maintained, failing or substandard OSDS
may present a threat to public health, as well as a threat to water quality in ground
and surface waters, such as the Indian River Lagoon.
Several strategies have been employed in other areas to implement regular inspections of OSDS. These strategies include periodic inspections, and inspections of
OSDS when a property is sold or ownership changes. Other strategies include the
formation of an OSDS utility which is responsible for inspection, maintenance and
repair of OSDS in a certain area.
Inspection programs in other states have been implemented at local and statewide
levels. While implementing OSDS inspections may be appropriate throughout the
state of Florida, it is suggested that an initial effort or pilot program be directed at
the Indian River Lagoon region.
Implementation of a septic tank inspection program will help protect the public
health and reduce pollutant loadings from OSDS to groundwater and the Indian
River Lagoon.

PRIORITY
High

HOW
2.01

2.02
2.03
2.04

Review or develop strategies to inspect OSDS and to implement an inspection program. A pilot project may be necessary to select or refine these
strategies.
Select strategies for inspection and implementation.
Implement an OSDS inspection program.
Develop and include a policy in regional and local-government comprehensive growth management plans requiring the development and implementation of an OSDS inspection program.

s e c t i o n

WHO
Primary: FDHRS/CPHUs, RPCs (2.04)
Support: NRCS, DCA/FCMP, FDEP, WMDs (IRL-SWIM), local governments
(county and city)

WHERE
Areas served by OSDS throughout the Indian River Lagoon Region.

MEASURE OF PROGRESS
Development and implementation of OSDS inspection programs in the Indian River
Lagoon region.

None
ACTION

AGENCY

EXISTING/NEW

OSDS 2.01-.03 County (not designated) New
OSDS 2.04

COSTS EST.

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

$258,500

5-YEAR TOTAL

Yes

$70,500

ECFRPC

New

Yes

$3,615

$329,000
$3,615

TCRPC

New

Yes

$3,615

$3,615

Volusia County

New

Yes

$3,615

$3,615

Brevard County

New

Yes

$3,615

$3,615

Indian River County New

Yes

$3,615

$3,615

St. Lucie County

New

Yes

$3,615

$3,615

Martin County

New

Yes

$3,615

$3,615
TOTAL

TABLE B-11: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION OSDS-2

$354,305
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Action OSDS-3

87

Undertake further studies of OSDS in the Indian River Lagoon region to quantify the
impact of OSDS on the Lagoon and to further quantify the extent of “problem” and
“potential problem” areas.

BACKGROUND AND EXPECTED BENEFITS
The Indian River Lagoon Act directed the SJRWMD and SFWMD to undertake a survey of septic tanks throughout the Indian River Lagoon region to “identify areas
where improper septic tank use poses a threat to the water quality of the Indian
River Lagoon system.” These studies have been completed and have identified
areas where OSDS have a high probability or potential of impacting the water
quality of the Lagoon. The studies do not quantify the extent of these impacts.
Through a proposed study, which is anticipated to be funded by U.S. EPA, pollutant loadings to the Indian River Lagoon from OSDS will be quantified. This and
other information developed by the project will be used to refine identified “problem” and “potential problem” areas. Additional recommendations for OSDS may be
developed through this project.
The information and recommendations from this proposed study will assist in
reducing pollutant loadings to the Lagoon from OSDS.

Sebastian Inlet looking north.
Courtesy of Amy Adams.

High

HOW
3.01

3.02

3.03

Review existing information on OSDS in the Indian River Lagoon region,
as well as data on soils, hydrogeology, water quality and other pertinent
information.
Design and undertake a study to assess pollutant loadings to the Indian
River Lagoon from OSDS and to review identified “problem” and “potential problem” areas.
Develop and implement recommendations for possible additional actions
to reduce pollutant loadings from OSDS to the Indian River Lagoon.

s e c t i o n
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PRIORITY

Primary:
Support:

U.S. EPA
NRCS, DCA/FCMP, FDEP, FDHRS/CPHUs, RPCs, local governments
(county and city)

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Completion of OSDS study which quantifies pollutant loadings from OSDS.

RELATED ACTION
None
ACTION

AGENCY

EXISTING/NEW

COSTS EST.

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL

OSDS 3.01 Volusia County

New

Yes

$1,808

$1,808

$1,808

$1,808

$1,808

$9,040

Brevard County

New

Yes

$1,808

$1,808

$1,808

$1,808

$1,808

$9,040

Indian River County

New

Yes

$1,808

$1,808

$1,808

$1,808

$1,808

$9,040

St. Lucie County

New

Yes

$1,808

$1,808

$1,808

$1,808

$1,808

$9,040

Martin County

New

Yes

$1,808

$1,808

$1,808

$1,808

$1,808

$9,040

OSDS 3.02 Federal (EPA)

New

No (federal)

OSDS 3.03 SJRWMD
SFWMD

New

Yes

$15,667

$15,667

$31,334

New

Yes

$7,833

$7,833

$15,666

TOTAL

$92,200

TABLE B-12: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION OSDS-3
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MANAGEMENT OF FRESHWATER AND
STORMWATER DISCHARGES
Action Plan
Overview of the Actions
FSD-1

Page 97

FSD-2

Page 99

FSD-3

Page 101

FSD-4

Page 103

FSD-5
FSD-6
FSD-7

Page 105
Page 107
Page 109

FSD-8

Page 111

FSD-9

Page 113

FSD-10
FSD-11

Page 115
Page 117

FSD-12

Page 119

FSD-13
FSD-14

Page 122
Page 125

Complete or continue the diagnostic, management or feasibility projects
related to freshwater or stormwater discharges found in the
1994 SWIM Plan update.
Implement the NPDES non-point source (stormwater) permitting program
throughout the Indian River Lagoon region.
Develop and implement pollutant load reduction goals (PLRGs) for all areas
of the Indian River Lagoon.
Develop and implement new or improved best management practices (BMPs)
for management of freshwater discharges or stormwater management.
Develop a comprehensive drainage map of the Indian River Lagoon basin.
Reduce the impacts of muck (ooze) on the Indian River Lagoon.
Amend local comprehensive growth management plans or land development
regulations to reduce the impact of development on the various resources of
the Indian River Lagoon.
Enact legislation allowing the use of state revolving trust-fund monies for
non-point source control projects, such as freshwater and stormwater discharge management.
Investigate the potential of strengthening existing stormwater or freshwater
discharge management programs.
Encourage the proper use of fertilizers, herbicides and pesticides.
Educate residents and property owners about the impacts of freshwater and
stormwater discharges on the Indian River Lagoon and what they can do to
reduce these impacts.
Undertake a review of the plan of reclamation, standard operating procedures
and project works of each large drainage system. Develop strategies to reduce
discharges to the Indian River Lagoon.
Upgrade existing stormwater systems.
Develop appropriate mechanisms to fund and undertake the operation, maintenance and improvement of stormwater management systems.

RELATED GOAL
Goal I, Water and Sediment Quality

Title

IR-1-101-D
IR-1-102-D
IR-1-103-D
IR-1-104-D
IR-1-105-M
IR-1-106-M
IR-3-107-M
IR-1-108-D
IR-3-109-M
IR-1-110-D
IR-1-111-M
IR-1-112-M
IR-2-201-D, F, M
IR-1-301-F
IR-1-302-M
IR-6-503-M

Water Quality Monitoring
Toxic Substances Monitoring
Muck Identification and Control
Nutrient Loadings Assessment
Turkey Creek Management Plan
Sebastian River Management Plan
Stormwater Management
Hydrologic/Hydrodynamic Monitoring
Land Cover Mapping
Pathogen Source Identification
St. Lucie County Projects
Martin County Projects
Seagrass Preservation/Restoration
Agricultural Inventory/Assessment
Rule Development: Retention Systems
SWIM/Local Government Planning

Major Issue
Water Quality
Toxic Substances
Pollutant Loadings
Pollutant Loadings
Pollutant Loadings
Pollutant Loadings
Pollutant Loadings
Pollutant Loadings
Habitat/Pollutant Loadings
Pollutant Loadings
Pollutant Loadings
Pollutant Loadings
Habitat/Pollutant Loadings
Pollutant Loadings
Pollutant Loadings
All

OBJECTIVE
To develop and implement strategies to address the impacts of freshwater and
stormwater discharges on the resources of the Indian River Lagoon.

PRIORITY PROBLEM
Historically the Indian River Lagoon had a long, narrow drainage basin. Most of the
drainage basin was limited (with a few exceptions, such as the St. Lucie River) to
the area east of the Atlantic coastal ridge. This area, which is roughly east of present-day U.S. Highway 1, totaled approximately 1,000 square miles.
For more than a century, projects were undertaken to develop or reclaim lands for
agricultural and urban development. Development, or reclamation in many cases,
involved projects designed to control flood waters or lower the water table by
draining these waters to the Indian River Lagoon. The size of these projects ranged
from a few acres or less to hundreds of square miles. As a result of these projects,
the drainage basin of the Indian River Lagoon has doubled in size to more than
2,000 square miles.
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Freshwater and Stormwater Discharges Action Plan

SWIM Projects

s e c t i o n

m

Related SWIM Projects

90

s e c t i o n
WATER AND SEDIMENT QUALITY IMPROVEMENT
Freshwater and Stormwater Discharges Action Plan
91

In the portion of the Indian River Lagoon from Melbourne south, several large
inter-basin drainage systems associated with water control districts or federal flood
control projects were constructed, extending the historic Lagoon drainage basin
westward to include extensive areas which previously drained to the St. Johns
River or Lake Okeechobee. Most of these projects were publicly funded. Although
many of these large systems were originally constructed to serve agricultural development, some of these areas, such as the Melbourne Tillman Water Control
District, the Indian River Farms Water Control District, and the North St. Lucie
Water Control District, now include large areas of residential development.
Many of the development or reclamation projects were much smaller in scale and
were contained entirely within the historic Indian River Lagoon drainage basin.
Most of these smaller projects, which are numerous and found throughout the
Lagoon region, are stormwater drainage systems serving individual residential,
commercial, agricultural and industrial development projects, as well as roadways
and other public works. These projects were funded and constructed by private
and public interests.
Many of these smaller systems were constructed prior to present-day stormwater
treatment requirements. As a result, these systems have little or no retention, detention or treatment capabilities to remove pollutants before they reach the Indian
River Lagoon.
Family members admire a day’s catch on the front lawn. Courtesy of Sandra Thurlow Collection.

As an example, over the years these discharges have resulted in muck (or ooze)
deposits and sedimentation in the Lagoon and its tributaries. This deposition and
sedimentation have caused loss of seagrass beds with resulting impacts to fisheries
(finfish and shellfish) and other valuable resources in the Indian River Lagoon. On
occasion, increased loadings of nutrients from freshwater discharges have caused
algae blooms and resulted in fish kills.
Several strategies have been initiated to address the impact of freshwater discharges and stormwater on the Indian River Lagoon. These strategies are being
implemented at the local, state and federal levels.
Several local governments have formed stormwater utilities to deal with flooding,
maintenance and operation of stormwater systems and water quality issues. The
operation of a stormwater utility is quite similar to other utilities that provide services for a fee, such as power, sewer, water, etc. Property owners within the service boundaries of a stormwater utility are charged a fee for stormwater drainage
and treatment. These funds are used for the construction, operation, maintenance
and improvement of stormwater systems.
Many of these utilities have been formed in anticipation of the implementation of
National Pollutant Discharge Elimination System (NPDES) stormwater discharge
permitting in the Indian River Lagoon basin. As part of the 1987 amendments to
the Clean Water Act, the Environmental Protection Agency was required to develop
regulations setting forth NPDES permit application requirements for stormwater discharges from industrial areas and municipal storm sewer systems serving populations of 100,000 or greater and initiate an NPDES permitting program for these discharges. The purpose of this program is to reduce the pollution of surface waters
throughout the United States by non-point sources.

s e c t i o n

In addition to impacting the salinity regime of the Indian River Lagoon, discharges
from these drainage systems also include increased amounts of suspended solids, as
well as elevated levels of nutrients and other pollutants. These pollutant loadings
have impacted Indian River Lagoon water quality and resources. Freshwater and
stormwater discharges represent the largest non-point source of pollution to the
Indian River Lagoon. Prior to implementation of the Indian River Lagoon Act, nonpoint sources of pollution contributed more than 60 percent of the pollutant loadings to the Lagoon.
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As the result of an improved drainage system and an expanded drainage basin,
salinities in the Indian River Lagoon can vary more widely than they did historically. Substantially larger quantities of freshwater are discharged during the wet season. These discharges can reduce salinities in wide areas of the Lagoon. During
drier times of the year, freshwater flows to the Lagoon are reduced as the result of
water retention for agricultural or urban irrigation. As a result, salinities in the
Indian River Lagoon may increase.
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Presently in Florida, only counties with census-designated urbanized areas that have
a population greater than or equal to 100,000 but less than 250,000, and designated
areas that have a population greater than or equal to 250,000 after incorporated
areas are excluded must submit NPDES stormwater permit applications. These
include counties such as Orange (Orlando), Hillsborough (Tampa) or Pinellas (St.
Petersburg). Additionally, the regulations also address stormwater discharges associated with industrial activities and stormwater discharges resulting from construction
projects disturbing five acres or more. Within the Indian River Lagoon region, only
Palm Beach County (which includes a small portion of the southern end of the
Lagoon basin) is presently subject to NPDES stormwater permitting requirements. In
the near future, with the further development of NPDES stormwater regulations, all
counties in the Indian River Lagoon region (along with the municipalities in those
counties) may be required to obtain NPDES permits and develop plans to address
pollutant loadings associated with discharges of stormwater.
At the state level, FDEP and the five water management districts are implementing
state water policy requirements (Chapter 62-40, Florida Administrative Code) for
development of pollutant load reduction goals (PLRGs) for priority water bodies in
the state. PLRGs for the Indian River Lagoon will be resource-based, and primarily
based on the ecological requirements of seagrass. Seagrass is a vital component of
the Indian River Lagoon ecosystem and is adversely affected by poor water quality.
The goal established for the Indian River Lagoon is the reduction of pollutant loadings to ensure that adequate water quality conditions exist to promote the growth
of seagrass to a depth of 1.7 meters (6 feet).
Similarly, PLRGs for the St. Lucie estuary (SLE) will be based on attaining and
maintaining a salinity regime appropriate to support an ecologically viable shellfish
and seagrass population. The SLE is the highest priority area for developing and
implementing PLRGs in the southern end of the Lagoon (Segment 4). Appendix I
of the 1994 IRL-SWIM Plan update provides a complete description of SFWMD
efforts to develop PLRGs for the SLE.
PLRGs are presently under development for portions of the Lagoon and its tributaries
by SJRWMD and SFWMD. Further information on PLRGs and their development may
be found in the Seagrass Action Plan and the 1994 IRL-SWIM Plan update.

FSD 2

FSD 3

FSD 4

FSD 5

FDEP

FSD 6

FSD 7

$1,000,000

FSD 8

FSD 9

FSD 10

FSD 11

FSD 12

FSD 13

$7,500
$7,500

IFAS

SFWMD

$98,500
$4,227,499

$2,876,000

$480,000

$1,160,000
$50,000

FIND

$7,500
$98,500

$37,500

$50,000

AGENCY TOTAL
$1,007,500

DCA/FCMP

SJRWMD

FSD 14

$8,300,999

$37,500

$617,500

$1,000,000

$1,000,000

IRLNEP+
ECFRPC

$7,500

$66,250

$7,500

$7,500

TCRPC

$7,500

$66,250

$7,500

$7,500

$88,750
$1,450,000

Volusia Co.

$20,000

$7,500

Brevard Co.

$20,000

Indian River Co.

$20,000

St. Lucie Co.

$20,000

$7,500

Martin County

$20,000

$7,500

M-TWCD

$85,000

$88,750

$150,000

$7,500

$165,000

$1,007,500

$7,500

$7,500

$10,000,000 $1,150,000

$7,500

$165,000

$1,007,500

$7,500 $12,365,000

$7,500

$150,000

$7,500

$165,000

$1,007,500

$7,500

$1,365,000

$18,379

$150,000

$7,500

$165,000

$1,007,500

$7,500

$1,383,379

$1,715,000

$150,000

$7,500

$165,000

$1,007,500

$7,500

$3,080,000

$3,000,000

$3,000,000

SRWCD

$612,500

$612,500

FWCD

$612,500

$612,500

Cities (all)

$30,000,000
$249,999

Town of Malabar

$50,000

$50,000

City of Sebastian

$612,500

$612,500

$9,944,998

$1,000,000

$30,000,000

City of Palm Bay

TOTAL

s e c t i o n

FSD 1

$2,928,500

$50,000 $11,868,379 $5,910,000

$1,249,999

$170,000

$82,500.

$923,500

$35,052,500

TABLE B-13: ESTIMATED FRESHWATER AND STORMWATER DISCHARGES ACTION PLAN COSTS

WMDs
13%
Local
Governments
78%

WCDs
FDEP
6%
2% FIND
1% DCA/FCMP
<1%
IFAS
<1%
RPCs
<1%

FIGURE B-7: DISTRIBUTION OF ESTIMATED FRESHWATER AND STORMWATER
DISCHARGES ACTION PLAN COSTS BY AGENCY

$60,000 $66,990,377
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POTENTIAL FUNDING SOURCES
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Ad Valorem Taxes
Affinity
Alcoholic Beverage Taxes
Connection Fees
Development Impact Fees
Emissions/Discharge-Based Fees
EPA Office of Enforcement and Compliance Consolidated Pesticide Monitoring Program Cooperative Agreements
EPA Office of Research and Development -Senior Environmental Employment
Program - Water Pollution Control Grants
FDEP - Section 319 Non-Point Source Management Implementation Grants
Florida Advisory Committee on Environmental Education - Environmental
Education Grants
Florida Department of Community Affairs - Small Cities Development Block Grant
Florida Inland Navigation District
Feedstock Taxes
Fertilizer and Pesticide Taxes
Fines and Penalties
General Obligation Bonds
General Sales and Use Taxes
Grants/In-Kind
Motor Fuel Taxes
NOAA - Coastal Zone Management Administration Awards
- Financial Assessment for Ocean Resource Conservation
and Assessment Program
- Habitat Conservation Grants
Non-State Revolving Funds
Product Registration and Inspection Fees
Real Estate Transfer Taxes
Revenue Bonds
Severance Taxes
Special Assessments
Tax Increment Financing
Tourist Development Taxes
U.S. Army Corps of Engineers - Floodplain Management Services
- Planning Assistance to States
U.S. Department of Housing and Urban Development Community Development Block Grants
U.S. Fish and Wildlife Service - Coastal Wetlands Grant Program
- Endangered Species Conservation Grants
U.S. Geological Survey - Water Resources Grant Program
U.S. Office of RECD Rural Community Water and Wastewater Disposal Loan and Grant Program
Utility Charges
Water and Sewer Access Rights
Water Management Districts Florida’s Water Management District Grants and Cost Sharing Programs

The following are actions recommended to address impacts of freshwater and
stormwater. These actions have been grouped as follows:

GENERAL RECOMMENDATIONS (Actions FSD-1 through FSD-11)
These recommendations apply to all freshwater and stormwater drainage systems
throughout the Indian River Lagoon basin.

s e c t i o n

RECOMMENDED FRESHWATER AND STORMWATER DISCHARGE
MANAGEMENT ACTIONS

These recommendations apply to the larger drainage systems constructed by the
Corps of Engineers as part of the Central and Southern Flood Control Project or
water control districts. These systems are found in the portion of the Lagoon basin
from Melbourne south.

RECOMMENDATIONS FOR SMALLER OR INTRA-BASIN
DRAINAGE SYSTEMS (Actions FSD-13 through FSD-14)
These recommendations apply to the smaller systems which primarily provide
stormwater drainage to individual development projects. These systems are located
throughout the Indian River Lagoon region.

Storm drain stencil used to paint storm drains to the IRL on Earth Day 1992.
Courtesy of Robert A. Day
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RECOMMENDATIONS FOR LARGE OR INTER-BASIN
DRAINAGE SYSTEMS (Action FSD-12)
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Action FSD-1
Complete or continue the freshwater or stormwater discharge projects in the 1994 IRLSWIM Plan update.

BACKGROUND AND EXPECTED BENEFITS
Several diagnostic management or feasibility projects have been completed or are
being undertaken by the Indian River Lagoon SWIM program that relate to freshwater and stormwater discharges. All these projects will contribute to the development and implementation of strategies addressing the impacts of stormwater and
freshwater discharges on the resources of the Indian River Lagoon.
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PRIORITY

97

High

HOW
1.01

Continue or complete the projects related to freshwater and stormwater
discharges found in the 1994 IRL-SWIM Plan.

WHO
Primary:
Support:

WMDs (IRL-SWIM)
FDEP, Local governments (county, city)

s e c t i o n

WHERE
Throughout the Indian River Lagoon basin

MEASURE OF PROGRESS
Number or percent of IRL-SWIM Plan projects completed or continued.

RELATED ACTIONS
None

FSD 1.01

AGENCY

EXISTING/NEW

COSTS EST.

YEAR 1

YEAR 2
$630,000

YEAR 3
$190,833

YEAR 4
$403,333

YEAR 5
$388,333

5-YEAR TOTAL

SJRWMD

Existing

Yes

$2,615,000

SFWMD

Existing

Yes

$480,000

$4,227,499

M-TWCD

Existing

Yes

$2,500,000

SRWCD

Existing

Yes

$25,000

$50,000

$37,500

$250,000

$250,000

$612,500

FWCD

Existing

Yes

$25,000

$50,000

$37,500

$250,000

$250,000

$612,500

Volusia County

Existing

Yes

$4,000

$4,000

$4,000

$4,000

$4,000

$20,000

Brevard County

Existing

Yes

$4,000

$4,000

$4,000

$4,000

$4,000

$20,000

Indian River County

Existing

Yes

$4,000

$4,000

$4,000

$4,000

$4,000

$20,000

St. Lucie County

Existing

Yes

$4,000

$4,000

$4,000

$4,000

$4,000

$20,000

Martin County

Existing

Yes

$4,000

$4,000

City of Palm Bay

Existing

Yes

Town of Malabar

Existing

Yes

$10,000

$10,000

$10,000

$10,000

$10,000

$50,000

City of Sebastian

Existing

Yes

$25,000

$50,000

$37,500

$250,000

$250,000

$612,500

TOTAL

$9,944,998

$480,000
$500,000

$3,000,000

$4,000

$4,000

$4,000

$20,000

$83,333

$83,333

$83,333

$249,999

TABLE B-14: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION FSD-1

WATER AND SEDIMENT QUALITY IMPROVEMENT
Freshwater and Stormwater Discharges Action Plan

ACTION

98

s e c t i o n

Action FSD-2
Implement the NPDES stormwater permitting program throughout the Indian River
Lagoon region.

BACKGROUND AND EXPECTED BENEFITS
Currently, the National Pollutant Discharge Elimination System (NPDES) permitting
program for municipal separate storm sewer systems (MS4) requires permits for the
following areas:
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• An incorporated municipality with a population greater than 100,000 but
less than 250,000;
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• An incorporated municipality with a population greater than or equal to
250,000;
• Counties with census-designated urbanized areas that have a population
greater than or equal to 100,000 but less than 250,000 after incorporated
areas within these counties are excluded; and
• Counties with designated areas which have a population greater than or
equal to 250,000 when incorporated areas within these counties are
excluded.
The only county in the Indian River Lagoon region currently required to obtain an
NPDES MS4 permit is Palm Beach County, which covers a small area of the southern end of the Lagoon.
In recent years it has been the goal of EPA and FDEP to transfer authority for the
NPDES program. In May 1995 FDEP was given delegation of authority for part of
the NPDES program. Current delegation is limited to permitting industrial and
domestic wastewater discharges, excluding discharges from federal facilities and
stormwater-only discharges. It is anticipated that FDEP will receive delegation of the
entire NPDES program (including stormwater permitting) from EPA in the future.
The NPDES program could be merged with the state water policy (Chapter 62-40,
Florida Administrative Code) requirement to develop pollutant load reduction goals
for priority water bodies throughout Florida. Combining these similar programs
could increase the effectiveness and efficiency of both programs while providing
increased protection for the Indian River Lagoon and other Florida waters.

Medium

HOW
2.01

2.02
2.03

Continue delegation of authority for implementing the NPDES program in
Florida including the stormwater discharge permitting program from EPA
to FDEP.
Designate the counties within the Indian River Lagoon basin for inclusion
in the NPDES stormwater permitting process.
Initiate stricter permitting processes and development of strategies to
reduce stormwater discharges.

s e c t i o n
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PRIORITY

Primary: U.S. EPA, FDEP
Support: DCA/FCMP, WMDs (IRL-SWIM), local governments (county, city)

WHERE
Throughout the Indian River Lagoon basin.

MEASURE OF PROGRESS
Number of counties and cities within the Indian River Lagoon basin participating in
the NPDES stormwater permitting program.

RELATED ACTIONS
None
ACTION

AGENCY

EXISTING/NEW

COSTS EST.

FSD 2.01

FDEP

New

No

FSD 2.02

FDEP

New

No

FSD 2.03

FDEP

New

No

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

TOTAL

TABLE B-15: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION FSD-2

5-YEAR TOTAL
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Action FSD-3
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Develop and implement pollutant load reduction goals (PLRGs) for all areas of the Indian
River Lagoon.

BACKGROUND AND EXPECTED BENEFITS
State water policy (Chapter 62-40, Florida Administrative Code) requires the development of PLRGs for priority water bodies within Florida. PLRGs, primarily based
on the ecological requirements of seagrass, will be developed for the Indian River
Lagoon as the result of its designation as a SWIM priority water body. The goal
established for the Indian River Lagoon is the reduction of pollutant loadings to the
extent that water quality conditions exist which will promote the growth of seagrass to a depth of 1.7 meters (SJRWMD and SFWMD, 1994). PLRGs for the St.
Lucie estuary will be based on restoring and maintaining a salinity regime which
will support a viable oyster and seagrass community (SJRWMD and SFWMD, 1994).
The development and implementation of PLRGs throughout the Indian River
Lagoon will result in reduced pollutant loadings which, in turn, will benefit the
resources of the Lagoon.

PRIORITY
High

HOW
3.01
Develop PLRGs for watersheds throughout the Indian River Lagoon basin.
3.02
Develop rules or policies needed to implement PLRGs.
3.02.01 Develop and implement policies or rules requiring all projects (permitted
or exempt) to meet or exceed PLRGs for individual watersheds.
3.02.02 Ensure inclusion of policies requiring the implementation of actions needed to meet PLRGs in regional and local government comprehensive
growth management plans.

WHO
Primary: WMDs (IRL-SWIM), RPCs (3.02.02)
Support: FDEP, DCA/FCMP, RPCs, local governments (county and city)

Watersheds throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Number of Indian River Lagoon segments with fully developed PLRGs and the status of implementation of these PLRGs.

RELATED ACTIONS

s e c t i o n

WHERE

SG-1

FSD 3.01

AGENCY

EXISTING/NEW

COSTS EST.

SJRWMD

Existing

Yes

SFWMD

Existing

No*

YEAR 1
$625,000

YEAR 2

YEAR 3

YEAR 4

$625,000

$625,000

$625,000

$94,000

$94,000

$94,000

YEAR 5

5-YEAR TOTAL
$2,500,000

FSD 3.02.01 SJRWMD

Existing

Yes

FSD 3.02.02 ECFRPC

New

Yes

$7,500

$7,500

New

Yes

$7,500

$7,500

TCRPC

$94,000

$376,000

Volusia County

New

Yes

$7,500

$7,500

Brevard County

New

Yes

$7,500

$7,500

Indian River County

New

Yes

$7,500

$7,500

St. Lucie County

New

Yes

$7,500

$7,500

Martin County

New

Yes

$7,500

$7,500
TOTAL

*Subsumed in Action FSD-1

TABLE B-16: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION FSD-3

$2,928,500
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Action FSD-4
Develop and implement new or improved best management practices (BMPs) for management of freshwater discharges or stormwater management.

BACKGROUND AND EXPECTED BENEFITS
Many agricultural and stormwater BMPs which reduce pollutant loadings or freshwater flows are in use throughout the Indian River Lagoon region. New or revised
BMPs may be simpler or less expensive to implement, have wide application or
have improved effectiveness in reducing pollutant loadings or freshwater flows to
the Indian River Lagoon.
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PRIORITY

103

High

HOW
4.01
4.02

Fund and/or undertake research or pilot projects to develop and test new
or revised BMPs.
Implement new or revised BMPs found to be effective in reducing pollutant loadings or freshwater flows.

White Ibis feeding near Sebastian Inlet.
Courtesy of Jim Angy.

Primary: WMDs (IRL-SWIM), NRCS, FDEP, local governments (county and city)
Support: DCA/FCMP, academia, WCDs

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS

s e c t i o n

m

WHO

Number of projects to develop or improve BMPs.
Number of projects implementing new or improved BMPs.

None
ACTION

AGENCY

FSD 4.01
FSD 4.02

EXISTING/NEW

COSTS EST.

SJRWMD

New

No*

SFWMD

New

Yes

SJRWMD

Existing

No**

SFWMD

Existing

No**

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

$50,000

$50,000

TOTAL
*Subsumed in Action FSD-1
**Subsumed in Action FSD-13

TABLE B-17: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION FSD-4

5-YEAR TOTAL

$50,000
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RELATED ACTIONS

104
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Action FSD-5
Develop a comprehensive drainage map of the Indian River Lagoon basin.

BACKGROUND AND EXPECTED BENEFITS
A comprehensive and detailed map of the Indian River Lagoon watershed is necessary to develop detailed management strategies for freshwater and stormwater
discharges. At present, the level of detail of available information varies widely.
When completed, this information could be used by all levels of government as a
tool for planning and implementation of strategies to manage freshwater and
stormwater discharges.
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PRIORITY

105

Medium

HOW
5.01
5.02
5.03
5.04
5.05
5.06

Collect and analyze existing drainage map information.
Determine the level of detail desired.
Collect or develop information needed to provide the desired level of
detail. (The level of detail may differ from area to area.)
Develop comprehensive drainage maps using geographic information system (GIS) technology.
Distribute maps and information.
Update maps as new information becomes available.

WHO
Primary: WMDs (IRL-SWIM), WCDs, local governments (county and city)
Support: FDOT, USGS, NRCS

m
s e c t i o n

WHERE
Throughout the Indian River Lagoon basin.

MEASURE OF PROGRESS
State of completion of updated drainage maps.

RELATED ACTIONS
None
AGENCY

FSD 5.01-.06 SJRWMD

EXISTING/NEW

COSTS EST.

Existing

No*

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL

SFWMD

Existing

Yes

$50,000

Volusia County

New

Yes

$15,000

$30,000

$40,000

Brevard County

Existing

Yes

$2,000,000

$2,000,000

$2,000,000

$2,000,000

$2,000,000

$11,750

$3,917
$904

$904

$904

$2,712

$337,000

$337,000

$337,000

$1,715,000

TOTAL

$11,868,379

Indian River County
St. Lucie County
Martin County

$50,000
$85,000
$10,000,000

No
Existing

Yes

New

Yes

Existing

Yes

$367,000

$337,000

$15,667

*Subsumed in Action FSD 1

TABLE B-18: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION FSD-5
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ACTION
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Freshwater and Stormwater Discharges Action Plan

s e c t i o n

Action FSD-6

107

Reduce the impacts of muck (ooze) on the Indian River Lagoon.

BACKGROUND AND EXPECTED BENEFITS
Muck sediment is a fine-grained ooze consisting of at least 50 percent silt and clay,
more than 10 percent organic matter, with the remainder composed of carbonate
and quartz sands. Less than 10 percent of the Lagoon’s bottom is covered with
muck. Deposits are primarily located in the deeper portions of the Lagoon, such as
the Intracoastal Waterway, marina basins and connecting channels, dredge holes
and tributaries. The primary sources of muck are poor erosion control and
stormwater management practices in the Lagoon’s watershed.
These muck deposits have accumulated over the last hundred years. Recent studies, however, indicate that the rate of muck accumulation has accelerated dramatically in the last 20 to 30 years (Trefry et al., 1990).
Muck is an efficient trap for bacteria, nutrients and toxic substances. While elevated
above background levels, concentrations of toxic substances in muck found in the
Indian River Lagoon are relatively low, with the notable exception of Manatee
Pocket near Stuart (SJRWMD and SFWMD, 1994). When suspended by wind, wave
or boat wakes, muck is easily resuspended in the water column, creating vast areas
of turbid water and releasing trapped pollutants.
Muck source control will be accomplished through development and implementation of pollutant load reduction goals, implementation of best management practices, and other activities found in this and other action plans.
Removal of existing muck deposits will reduce the potential for release of pollutants from muck and the creation of turbid waters. Many deposits of muck will be
removed during the maintenance dredging of the ICW or other channels. However,
these projects will not address major deposits of muck in tributaries, dredge holes
or other areas not directly associated with the ICW or other channels.

PRIORITY
Medium

6.02
6.03
6.04

Review existing information on muck deposition in the Indian River
Lagoon.
Develop and implement a project to prioritize identified muck deposits for
removal.
Conduct muck removal feasibility studies on high-priority sites.
Based on feasibility, design and undertake muck removal projects.

WHO
Primary: WMDs (IRL-SWIM)
Support: U.S. Army Corps of Engineers, FIND, FDEP, local governments
(county and city)

WHERE
Muck deposits throughout the Indian River Lagoon.

MEASURE OF PROGRESS
Cubic yards of muck (ooze) removed or acres of bottom cleaned.

RELATED ACTIONS
SG-1
ACTION

AGENCY

EXISTING/NEW

COSTS EST.

FSD 6.01

SJRWMD

New

Yes

SFWMD

New

No

FSD 6.02
FSD 6.03

FSD 6.04

SJRWMD

New

Yes

SFWMD

New

No

SJRWMD

New

Yes

SFWMD

New

No

Volusia County

New

Brevard County

New

Indian River County

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL

$50,000

$50,000

$10,000

$10,000
$25,000

$25,000

$25,000

$25,000

$100,000

Yes

$37,500

$37,500

$37,500

$37,500

$150,000

Yes

$37,500

$37,500

$37,500

$37,500

$150,000

New

Yes

$37,500

$37,500

$37,500

$37,500

$150,000

St. Lucie County

New

Yes

$37,500

$37,500

$37,500

$37,500

$150,000

Martin County

New

Yes

$37,500

$37,500

$37,500

$37,500

$150,000

FDEP

New

Yes

$200,000

$200,000

$200,000

$200,000

$200,000

$1,000,000

FIND

New

Yes

$200,000

$200,000

$200,000

$200,000

$200,000

$1,000,000

SJRWMD

New

Yes

$200,000

$200,000

$200,000

$200,000

$200,000

$1,000,000

Brevard County

New

Yes

$200,000

$200,000

$200,000

$200,000

$200,000

$1,000,000

City of Palm Bay

New

Yes

$200,000

$200,000

$200,000

$200,000

$200,000

$1,000,000

TOTAL

$5,910,000

TABLE B-19: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION FSD-6
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6.01

s e c t i o n

m

HOW
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Action FSD-7

109

Amend local comprehensive growth management plans or land development regulations
to reduce the impact of development on the various resources of the Indian River Lagoon.

BACKGROUND AND EXPECTED BENEFITS
Several strategies are in use to reduce the impacts of development or redevelopment on the Indian River Lagoon. These strategies include development setback
requirements, reducing development density along the shoreline of the Lagoon and
its tributaries, and open space/greenway requirements.
In recent years, most local governments have developed policies to address these
issues, included them in their comprehensive growth management plans and
passed land development regulations to implement these policies. While policies
found in growth management plans are generally similar and consistent, the regulations implementing these policies can be quite different.
For example, most local governments have included policies requiring structures to
be set back from the water’s edge or wetlands in their comprehensive growth management plan to buffer the water body or wetland from the impacts of development. Local governments have also passed regulations to implement these policies.
Presently, setback distance requirements found in these regulations are often inconsistent between local governments as are the activities allowed within setback
areas. For example, while some local governments require the preservation and
restoration of native vegetation within the buffer area, others allow construction of
patios, pools and similar structures within setback areas.
Development and implementation of consistent, resource-based comprehensive
growth management plan policies, along with consistent development regulations
to implement these policies, will provide improved protection of Indian River
Lagoon resources.

PRIORITY
Medium

HOW
7.01

7.02
7.03
7.04

Review existing land development regulations implementing comprehensive growth management plan policies concerning protection of the Indian
River Lagoon through setbacks, shoreline development densities, open
space/greenway requirements and similar requirements.
Evaluate the degree of resource protection provided by these regulations.
Develop model resource-based ordinances to implement comprehensive
growth management plan policies for use by local governments.
Ensure implementation of model ordinances.

m
s e c t i o n

WHO
Primary: RPCs
Support: WMDs (IRL-SWIM), FDEP, academia, DCA/FCMP, local governments
(county and city)

WHERE
Local governments throughout the Indian River Lagoon region.

MEASURE OF PROGRESS

• Number of local governments implementing updated, resource-based land
development regulations.

RELATED ACTIONS
W-3
ACTION
FSD 7.01
FSD 7.02
FSD 7.03
FSD 7.04

AGENCY

EXISTING/NEW

COSTS EST.

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

ECFRPC

New

Yes

$3,917

$3,917

$3,917

$3,917

$3,917

$19,585

TCRPC

New

Yes

$3,917

$3,917

$3,917

$3,917

$3,917

$19,585

ECFRPC

New

Yes

$7,833

$7,833

$7,833

$7,833

$7,833

$39,165

TCRPC

New

Yes

$7,833

$7,833

$7,833

$7,833

$7,833

$39,165

SJRWMD

Existing

No*

SFWMD

Existing

No*

ECFRPC

New

Yes

$7,500

$7,500

TCRPC

New

Yes

$7,500

$7,500

Volusia County

New

Yes

$7,500

$7,500

Brevard County

New

Yes

$7,500

$7,500

Indian River County

New

Yes

$7,500

$7,500

St. Lucie County

New

Yes

$7,500

$7,500

Martin County

New

Yes

$7,500

$7,500
TOTAL

*Subsumed in Action FSD 1

TABLE B-20: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION FSD-7

5-YEAR TOTAL

$170,000
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• Number of local-government comprehensive growth management plans and
land development regulations reviewed.

110

WATER AND SEDIMENT QUALITY IMPROVEMENT
Freshwater and Stormwater Discharges Action Plan

s e c t i o n

Action FSD-8

111

Enact legislation allowing the use of state revolving trust-fund monies for non-point
source control projects, such as freshwater and stormwater discharge management.

BACKGROUND AND EXPECTED BENEFITS
In 1989 the Florida Legislature took action to allow state revolving trust fund
monies to be used to address non-point source pollution sources. In the next legislative session this action was reversed. Presently, Florida statutes limit the use of
state revolving trust fund monies to constructing or upgrading wastewater collection or treatment facilities which discharge to surface. This legislation is in conflict
with U.S. EPA rules which allow these monies to be used for non-point source
control projects. Making state revolving funds available for non-point source control projects will provide an additional source of funding for projects to address
these pollution sources.

PRIORITY
Medium

HOW
8.01

Develop, pass and implement legislation allowing the use of state revolving funds for non-point source control projects in Florida.

WHO
Primary: Florida Legislature, IRLNEP+, interest groups
Support: U.S. EPA, FDEP, DCA/FCMP, WMDs (IRL-SWIM), local governments
(county and city)

Projects addressing non-point source pollution throughout Florida.

MEASURE OF PROGRESS
Availability of state revolving funds for non-point source pollution control projects.

RELATED ACTIONS
None
ACTION

AGENCY

EXISTING/NEW

COSTS EST.

FSD 8.01

IRLNEP+

New

No

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

s e c t i o n

WHERE

5-YEAR TOTAL

TABLE B-21: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION FSD-8

Manatee. Courtesy of
Woodward-Clyde, 1994.
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TOTAL
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s e c t i o n

ACTION FSD-9

113

Investigate the potential of strengthening existing stormwater or freshwater discharge
management programs.

BACKGROUND AND EXPECTED BENEFITS
A review of SJRWMD and SFWMD rules (IRL-SWIM Project IR-I-302-M) affecting
stormwater treatment was conducted to ascertain recommendations for rule revisions to increase protection for the Indian River Lagoon. A similar evaluation of
policies, rules and regulations, ordinances or other related programs of the other
agencies and local governments addressing stormwater management should be
conducted. This evaluation should consider the recommendations found with the
IRLCCMP and the IRL-SWIM Plan, new or improved best management practices,
and pollutant load reduction goals developed for the Indian River Lagoon.
Following this evaluation, recommendations may be developed to improve the
effectiveness of these programs. These recommendations may include development
of model policies, rules, regulations or ordinances for adoption by these agencies
or local governments.
Improved stormwater management programs will provide improved protection for
the resources of the Indian River Lagoon.

PRIORITY
Medium

HOW
9.01

9.02

9.03
9.04

Conduct an evaluation of policies, rules, regulations, ordinances and other
programs related to management of stormwater and freshwater discharges
in the Indian River Lagoon.
Develop recommendations for revision of policies, rules, regulations, ordinances or other programs to provide improved management of stormwater
and freshwater discharges. Development of model policies and/or rules
may be required.
Ensure implementation of revised policies, rules, regulations, ordinances or
other programs.
Undertake regular review and update of stormwater and freshwater discharge policies, rules, regulations, ordinances or related programs.

Primary: FDEP, RPCs
Support: WMDs (IRL-SWIM), DCA/FCMP, local governments (county and city)

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS

s e c t i o n

WHO

Number of agencies implementing regular regulation review.
Number of regulations reviewed and updated.

None
ACTION

AGENCY

EXISTING/NEW

COSTS EST.

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL

FSD 9.01

SJRWMD

Existing

No*

SFWMD

New

No**

FSD 9.02,.03

FDEP

New

Yes

$7,500

FSD 9.04

SJRWMD

New

Yes

$7,500

$7,500

$7,500

$7,500

$7,500

$37,500

SFWMD

New

Yes

$7,500

$7,500

$7,500

$7,500

$7,500

$37,500

TOTAL

$82,500

$7,500

*Subsumed in Action FSD 3
**Subsumed in Actions FSD 1, 4

TABLE B-22: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION FSD-9
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RELATED ACTIONS

Baby duck takes cover in a hollow tree.
Courtesy of Jim Angy.
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Action FSD-10

115

Encourage the proper use of fertilizers, herbicides and pesticides.

BACKGROUND AND EXPECTED BENEFITS
Overuse or improper use of fertilizers, herbicides and pesticides can impact the
resources of the Indian River Lagoon. These impacts may include increased loadings of nutrients and toxic substances in the Indian River Lagoon.
There are numerous rules and regulations governing the availability, use and disposal of herbicides and pesticides. Use of many of these substances is limited to
specific purposes with application by licensed personnel. Improper use, storage or
disposal of these substances may result in fines or the loss of licensure.
Many other herbicides and pesticides are available to the general public. While
directions for the proper use, storage and disposal of these substances are provided for the user, these directions are often ignored. As a result, these substances
may be used, stored or disposed of improperly, potentially affecting the resources
of the Indian River Lagoon.
There are no rules affecting the availability or use of fertilizers in the Indian River
Lagoon region. Fertilizers are readily available to the general public and commercial users. While research has developed optimal fertilizer application rates for residential lawns, landscape plants, ornamental shrubs and various crops, many residents use higher application rates or apply fertilizer more often than necessary. As
a result of over-fertilization, nutrients may be washed to the Lagoon during storms,
resulting in algae blooms or other problems.
Most commercial or agricultural operations limit their use of fertilizers to the minimum needed to produce good crop yields. One of the major operational costs for
commercial and agricultural operations is fertilizer. This is an incentive to these
operations to reduce the use of fertilizer to increase profits.
The incentive for the general public is quite different. The desire of typical residential fertilizer users is the development of a green, lush yard and landscaping to
improve the appearance of their property. As most properties are located away
from the shores of the Indian River Lagoon, most residents think their activities
have little or no impact on the health of the Lagoon.
A key element in the reduction of herbicide, pesticide and fertilizer use is education of all users about the proper use of these materials, as well as environmental
impacts of improper use.

HOW
10.01

10.02

10.03

Support and expand efforts, such as Florida Yards and Neighborhoods, to
educate all users about the impacts of proper and improper use and handling of herbicides, pesticides and fertilizers.
Continue research and development of effective herbicides or pesticides
which have less environmental impact, alternatives to herbicide/pesticide
use; plants which are resistant to pests or require less fertilization; or fertilization practices requiring smaller quantities of fertilizer or less frequent
fertilizer applications.
Continue herbicide/pesticide regulatory programs and conduct regular
evaluations of regulations to minimize environmental impacts of herbicides
and pesticides.

WHO
Primary: University of Florida/Institute of Food and Agricultural Sciences
Support: U.S. EPA, USDA, FDACS, FDEP, WMDs (IRL-SWIM), local governments
(county and city), interest groups

WHERE
Throughout the Indian River Lagoon region and Florida.

MEASURE OF PROGRESS
Number of programs implemented to provide information to the public on proper
fertilizer, and herbicide and pesticide use.

RELATED ACTION
PIE-4
ACTION

AGENCY

EXISTING/NEW

COSTS EST.

Volusia Co.

Existing

Yes

$33,000

$33,000

$33,000

$33,000

$33,000

$165,000

Brevard Co.

Existing

Yes

$33,000

$33,000

$33,000

$33,000

$33,000

$165,000

Indian River Co. Existing

Yes

$33,000

$33,000

$33,000

$33,000

$33,000

$165,000

St. Lucie Co.

Existing

Yes

$33,000

$33,000

$33,000

$33,000

$33,000

$165,000

Martin Co.

Existing

Yes

$33,000

$33,000

$33,000

$33,000

$33,000

$165,000

FSD 10.02

IFAS

Existing

Yes

$15,000

$15,000

$15,000

$15,000

$15,000

$75,000

FSD 10.03

IFAS

Existing

Yes

$4,700

$4,700

$4,700

$4,700

$4,700

$23,500

TOTAL

$923,500

FSD 10.01

YEAR 1

YEAR 2

YEAR 3

YEAR 4

TABLE B-23: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION FSD-10

YEAR 5

5-YEAR TOTAL
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m

PRIORITY

116

s e c t i o n

Action FSD-11
Educate residents and property owners about the impacts of freshwater and stormwater
discharges on the Indian River Lagoon and what they can do to reduce these impacts.

BACKGROUND AND EXPECTED BENEFITS
Education of the general public is a key element in any program to protect, restore
or enhance the Indian River Lagoon. Efforts to educate the public about the
impacts of freshwater and stormwater discharges, as well as what individuals can
do to reduce their impact on the Indian River Lagoon, are part of the Public
Education and Involvement Action Plan.

WATER AND SEDIMENT QUALITY IMPROVEMENT
Freshwater and Stormwater Discharges Action Plan

PRIORITY

117

High

HOW
11.01

Increase public awareness about the Indian River Lagoon, its resources
and value, as well as threats to these resources. Increase public awareness
of and involvement in programs to protect, enhance, preserve and restore
the Lagoon, including efforts to reduce the impacts of stormwater and
freshwater discharges.

WHO
Primary: IRLNEP+, WMDs (IRL-SWIM)
Support: FDEP, NRCS, local governments, interest groups

WHERE
Throughout the Indian River Lagoon region.

Number of programs implemented to inform the public about the impacts of freshwater and stormwater discharges on the Indian River Lagoon and how the public
can reduce its impact on the Lagoon.

RELATED ACTIONS
PIE-1, PIE-3, PIE-4

FSD 11.01

AGENCY

EXISTING/NEW

COSTS EST.

IRLNEP+

NEW

No*

SJRWMD

NEW

No*

SFWMD

NEW

No*

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL

TOTAL
*Subsumed in PIE 3

TABLE B-24: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION FSD-11
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RECOMMENDATIONS FOR LARGE DRAINAGE SYSTEMS
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Action FSD -12
Undertake a review of the plan of reclamation, standard operating procedures and project works of each large drainage system. Develop strategies to reduce discharges to the
Indian River Lagoon.

BACKGROUND AND EXPECTED RESULTS
In the portion of the Indian River Lagoon south of Melbourne, several large
drainage systems associated with water control districts or federal flood control
projects were constructed, extending the Indian River Lagoon basin westward to
include extensive areas which previously drained to the St. Johns River or Lake
Okeechobee. Most of these projects were publicly funded and were originally constructed to serve agricultural development.
These drainage systems discharge millions of gallons of freshwater to the Indian
River Lagoon system daily. These large freshwater discharges, along with associated
suspended solids, nutrients and other pollutants, have impacted the resources of
the Indian River Lagoon.
The six water control districts within the Indian River Lagoon region were established in the early part of this century under Chapter 298 (Laws of Florida). While
all districts have approved plans of reclamation (drainage plans), many of these
plans should be updated to reflect present water management policies, rules and
regulations. Several districts do not have master operating manuals outlining standard operating procedures for structures, schedules for discharges and water level
control or schedules for maintenance operations.
Several of the large drainage canals discharging to the Indian River Lagoon are part
of the Central and South Florida (C&SF) Project, a federal project constructed by
the Corps of Engineers. The entire C&SF Project is under review by the Corps of
Engineers as part of the Everglades restoration effort, including works which affect
the Indian River Lagoon. Proposed components of restoration plans to be evaluated in the C&SF Project Comprehensive Review Study include options which would
reduce freshwater discharges to the Indian River Lagoon.
In other projects under consideration, the Melbourne Tillman Water Control District
has recently received conceptual approval from the St. Johns River Water
Management District to redivert drainage to the St. Johns River, its historic drainage
basin. In addition, the North St. Lucie Water Control District is considering a
regional attenuation facility which would reduce discharges to the St. Lucie River
and the Indian River Lagoon.
Improved management of freshwater discharges to the Indian River Lagoon will
reduce the impacts of these discharges on Indian River Lagoon resources.

s e c t i o n
Fishing from the South Jetty at Sebastian Inlet.
Courtesy of Woodward-Clyde.

Medium

HOW
12.01

Review and update the reclamation plan of each water control district to
meet present-day needs and requirements.
12.02
Develop a detailed master operating procedures manual for each water
control district and major drainage system. The goal of this operating
manual shall be the reduction of the impacts of freshwater discharges
and pollutants on the resources of the receiving water body.
12.02.01 Review and revise, as appropriate, master operating procedures on a regular basis.
12.03
Review the infrastructure or “works” (canals, structures, retention/detention/attenuation facilities) of each water control district and major
drainage system with the goal of reducing freshwater discharges.
12.03.01 Evaluate and implement alternatives to reduce discharges, such as modification of existing structures or new structures to provide better control
of waters within the drainage system, construction of storage or retention
basins within the system, aquifer storage and retrieval projects, diverting
drainage to alternative basins which will not be adversely affected by
additional flows, and other methods.
12.04
Undertake a study of the elements of the C&SF Project which affect the
Indian River Lagoon basin and develop alternatives for the management of
these facilities which will reduce their impact on the Indian River Lagoon.
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PRIORITY

120

s e c t i o n

WHO
Primary: WCDs, ACOE (12.04), WMDs
Support: FDEP, DCA/FCMP, RPCs, NRCS, local governments (county and city)

WHERE
Large drainage systems throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Number of plans of reclamation reviewed and updated.
Status of implementation of revised plans of reclamation.
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RELATED ACTIONS
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SG-1
ACTION

AGENCY

EXISTING/NEW

COSTS EST.

FSD 12.01- 03

WCDs (all)

New

No

SJRWMD

New

No

SFWMD

New

No

USACOE

New

No (Federal)

FSD 12.04

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL

TOTAL

TABLE B-25: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION FSD-12

Mature brown pelican.
Courtesy of Mathew O’Malley.

Upgrade existing stormwater drainage systems.

BACKGROUND AND EXPECTED BENEFITS
Most of the smaller drainage projects, which are numerous and located throughout
the Lagoon region, are stormwater drainage systems serving individual residential,
commercial, agricultural and industrial projects, as well as roadways and other public works. These projects were funded and constructed by public and private interests. Many of these smaller drainage systems were constructed prior to present-day
stormwater treatment requirements and have little or no retention, detention or
treatment capabilities to remove pollutants before they reach the Indian River
Lagoon.
In addition, as the region developed, many of the smaller drainage systems were
linked together to provide stormwater drainage for urbanizing areas. The resulting
drainage systems are often a patchwork of several systems, incorporating a variety
of stormwater management and treatment technologies. While these integrated
smaller systems may serve wide areas, they generally are not as extensive as the
larger drainage systems.
Upgrading existing urban stormwater systems is challenging and expensive, as
most urban areas lack available land for traditional stormwater treatment methods,
such as retention ponds and swales. As an alternative, other in-line or “end-of-thepipe” technologies, such as baffle boxes, catch basin inserts or similar technologies,
may provide additional stormwater treatment in existing drainage systems at minimal cost.
The expense of stormwater retrofit projects may be reduced if they are “piggybacked” on other projects. These could include projects such as road widening,
sewer, water or other utility repairs or upgrades, urban renewal or redevelopment,
or similar projects.
Upgrading existing drainage systems will reduce the amount of freshwater and pollutants reaching the Indian River Lagoon.

s e c t i o n

Action FSD-13
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PRIORITY
High

HOW
13.01
13.02

13.03

WATER AND SEDIMENT QUALITY IMPROVEMENT
Freshwater and Stormwater Discharges Action Plan

13.04
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13.05

Map and evaluate existing stormwater drainage systems.
Develop and implement a project to establish a priority list for upgrading
stormwater drainage systems. The priorities may be determined by pollutant load reduction goals (PLRGs), as well as problems such as flooding.
Where appropriate, implement technologies, such as “baffle boxes” and
catch basin inserts, to provide additional stormwater treatment in existing
drainage systems. These technologies may provide interim or final solutions for older drainage systems.
Include stormwater system retrofitting and upgrades in projects such as
road maintenance and widening, utility system repairs and upgrades,
urban renewal or redevelopment, or similar projects.
Develop policies encouraging retrofitting stormwater systems, and ensure
these policies are included in regional and local comprehensive growth
management plans.

m
s e c t i o n

WHO
Primary: Local governments (city and county), FDOT (13.04), RPCs (13.05)
Support: WMDs (IRL-SWIM), FDEP, DCA/FCMP

WHERE
Local governments throughout the Indian River Lagoon.

MEASURE OF PROGRESS
Number of stormwater upgrade projects implemented.

None
ACTION

AGENCY

EXISTING/NEW

COSTS EST.

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5 5-YEAR TOTAL

FSD 13.01- 04 Volusia County

New

Yes

$200,000

$200,000

$200,000

$200,000

$200,000

$1,000,000

Brevard County

New

Yes

$200,000

$200,000

$200,000

$200,000

$200,000

$1,000,000

FSD 13.05

Indian River County

New

Yes

$200,000

$200,000

$200,000

$200,000

$200,000

$1,000,000

St. Lucie County

New

Yes

$200,000

$200,000

$200,000

$200,000

$200,000

$1,000,000

Martin County

New

Yes

$200,000

$200,000

$200,000

$200,000

$200,000

$1,000,000

Cities

New

Yes

$6,000,000

$6,000,000

$6,000,000

$6,000,000

$6,000,000

$30,000,000

Volusia County

New

Yes

$7,500

$7,500

Brevard County

New

Yes

$7,500

$7,500

Indian River County

New

Yes

$7,500

$7,500

St. Lucie County

New

Yes

$7,500

$7,500

Martin County

New

Yes

$7,500

$7,500

ECFRPC

New

Yes

$7,500

$7,500

TCRPC

New

Yes

$7,500

$7,500
TOTAL

TABLE B-26: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION FSD-13

$35,052,500
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RELATED ACTIONS
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Action FSD-14
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Develop appropriate mechanisms to fund and undertake the operation, maintenance and
improvement of stormwater management systems.

BACKGROUND AND EXPECTED BENEFITS
There are a number of mechanisms which could be used to fund management,
operation, maintenance and improvement of stormwater management systems.
Some local governments in the Indian River Lagoon region have formed stormwater utilities to provide funding for stormwater management activities. Stormwater
utilities plan and implement practices to deal with flooding, maintenance of
stormwater systems and maintenance of good water quality. Operation of a
stormwater utility is similar to other utilities, such as power, water, sewer, etc.,
which charge fees for services provided. Property owners within the service
boundaries of a stormwater utility are charged a fee for stormwater drainage and
treatment. These funds are used for the operation, maintenance and improvement
of stormwater systems. Stormwater utilities can be established on a city, county or
regional basis.
Formation of a stormwater utility or similar mechanism provides a dedicated funding source to implement needed stormwater system maintenance, repair and
upgrades. These activities will benefit residents of the region and Indian River
Lagoon resources.

PRIORITY
High

HOW
14.01

14.02
14.03

Develop and implement a policy encouraging the creation of stormwater
utilities or similar mechanisms with dedicated funding sources to address
stormwater pollution. Ensure these policies are included in regional and
local-government comprehensive growth management plans.
Determine what level or levels of government will operate the
stormwater utility.
Develop and implement appropriate ordinances and fee structure to create
a stormwater utility or similar mechanism.

WHO
Primary: DCA/FCMP (14.01), RPCs (14.01), local governments (county and city)
Support: WMDs (IRL-SWIM), FDEP

s e c t i o n

WHERE
Local governments throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Number of stormwater utilities or similar funding mechanisms implemented by
cities and counties within the Indian River Lagoon region.

RELATED ACTIONS
FSD-8
LEAD AGENCY

EXISTING/NEW

COSTS EST.

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

FSD 14.01-.03

Volusia County

New

Yes

$7,500

$7,500

Brevard County

New

Yes

$7,500

$7,500

Indian River County

New

Yes

$7,500

$7,500

St. Lucie County

New

Yes

$7,500

$7,500

Martin County

New

Yes

$7,500

$7,500

ECFRPC

New

Yes

$7,500

$7,500

TCRPC

New

Yes

$7,500

$7,500

DCA/FCMP

New

Yes

$7,500

$7,500
TOTAL

TABLE B-27: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION FSD-14

A crate label for Indian River pineapples, grown in the IRL region
prior to citrus. Courtesy of the Sandra Thurlow Collection.

5-YEAR TOTAL

$60,000
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MARINA AND BOAT IMPACTS
Action Plan
Overview of the Actions
MB-1

Page 131

MB-2
MB-3

Page 133
Page 135

MB-4
MB-5

Page 137
Page 139

MB-6

Page 141

MB-7

Page 143

MB-8

Page 145

Develop and implement an incentive program promoting the implementation of improved marina operating practices. Explore the feasibility and
need for developing a marina operating permit.
Complete and implement boat facility siting plans.
Increase the protection of resources of the Indian River Lagoon from oil
spills.
Reduce the impact of in-water hull-cleaning activities.
Provide education for owners and operators of boats and personal watercraft.
Improve enforcement of boating safety and resource protection regulations
through an improved Florida Marine Patrol presence.
Minimize the impacts of waste discharges and marine sanitation devices on
the public health and resources of the Indian River Lagoon.
Establish resource protection zones in the Indian River Lagoon.

RELATED GOALS
Goal I, Water and Sediment Quality
Goal II, Habitat Preservation and Restoration
Related SWIM Projects
SWIM Projects
IR-1-103-D
IR-1-104-D
IR-1-110-D
IR-2-201-D, F, M

Title
Toxic Substances Monitoring
Nutrient Loadings Assessment
Pathogen Source Identification
Seagrass Preservation/Restoration

IR-2-203-D, F, M

Wetlands Restoration/Preservation

IR-3-303-M
IR-6-503-M

Increased Enforcement
SWIM/Local Government Planning

Major Issue
Toxic Substances
Pollutant Loadings
Pollutant Loadings
Habitat/Pollutant
Loadings
Habitat/Pollutant
Loadings
Inadequate Enforcement
All

OBJECTIVE
To engage the boating public and marine industry as active participants in the protection and restoration of the resources of the Indian River Lagoon.

Today, Florida is one of the largest and fastest-growing boating states in the nation.
With a warm climate, year ‘round fishing and numerous waterways within minutes
of almost any location within the state, one of the more common first purchases of
new Florida residents is a boat.
The number of recreational boats registered in four counties in the Indian River
Lagoon region (Brevard, Indian River, St. Lucie and Martin) increased from 28,859
in 1978-1979 to 57,957 in 1992-1993, an increase of more than 100 percent over
this period. Boat registrations in the five northern counties in the Lagoon region
(Volusia, Brevard, Indian River, St. Lucie and Martin) represented approximately 11
percent of all boats registered in Florida in 1992-1993.
The increased number of boats and boaters has impacted man and the resources of
the Indian River Lagoon. Threats to people, property, shallow-water habitats and
wildlife are increasing as more boats use coastal waters.
• Nearly anyone, regardless of experience or knowledge, can operate a boat
in Florida. Many novice boaters have little knowledge of safe boating practices or rules governing the operation of their vessel. The usage of increasingly busy coastal waters by novice, uneducated boaters has had tragic
results. In 1994 there were 1,017 reported boating accidents in Florida.
• Many of the seagrass beds in the Indian River Lagoon have “prop scars”
resulting from boaters attempting to cross shallow waters and running
aground.
• Shorelines in certain areas are eroding as the result of wake damage. This
erosion can cause turbidity and siltation.
• Since the mid-1970s, approximately 25 percent of manatee mortalities are
reported to be the result of collisions with boats.
Boating activities can also impact water quality. While Florida law prohibits discharge of untreated wastewater to surface waters, discharge of untreated or minimally treated wastewater from marine sanitation devices may occur regularly in the
Indian River Lagoon. These discharges can affect the public health through the
transmission of diseases, as well as the water quality and resources of the Indian
River Lagoon.

WATER AND SEDIMENT QUALITY IMPROVEMENT
Marina and Boat Impacts Action Plan

Boating has been a traditional use of the Indian River Lagoon. The Indian River
Lagoon was the primary route of travel and commerce for the Indians and early
settlers until rail transportation reached the region near the turn of the century.
While the Lagoon continues to be heavily used by boaters, today boating is primarily a recreational activity.

s e c t i o n

PRIORITY PROBLEM
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In addition to the impacts of waste discharges, other pollutants generated by boat
operation and maintenance can impact water quality. Pollutants generated by fueling and operation of boat motors, detergents from boat cleaning, and metals and
other materials leaching from anti-fouling bottom paints can affect water quality.
The impacts of these pollutants can range from slight perturbations to acute toxicity
in the sediments and water column.
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The Florida Marine Patrol is the primary agency charged with enforcement of
safe boating and resource protection regulations in the Indian River Lagoon
region. The agency is, by all accounts, inadequately staffed. Following the recent
merger of FDER and FDNR, the Marine Patrol has been assigned additional duties
without an increase in staff. These added duties will likely decrease the time
Marine Patrol officers spend “on the water” enforcing safe boating and resource
protection regulations.
Numerous facilities providing support services for boats and boaters using the
Indian River Lagoon have been developed in the region. These facilities are often
full-service marinas, providing services such as fuel, boat storage and docking facilities, boat sales and rentals, repair facilities and boat ramps. There are also many
smaller marinas and yacht clubs which may offer one or more of these services. As
these facilities are located along the shore of the Indian River Lagoon, they are also
important in providing public access to the waters of the Lagoon.
Because these facilities are located on the waterfront, they have a high potential to
have an adverse impact on the resources of the Indian River Lagoon. These
impacts can be associated with the siting, construction or operation of such facilities and range from loss of habitat due to poor siting to petroleum spills and runoff
from work areas during operation.
AGENCY
FDEP

MB 1

MB 2
$235,000

MB 3
$10,940

MB 4

MB 5
$172,748

MB 6

MB 7

MB 8

AGENCY TOTAL

$125,500

$579,750

$1,123,938

$15,000

$7,500

$22,500

Florida Sea Grant
IRLNEP+

$9,999

ECFRPC
TCRPC

$9,999
$15,000

$7,500

$22,500

$16,500

$15,000

$7,500

$76,600

$33,000

$15,000

$7,500

$55,500

$42,300

$14,300

$15,000

$7,500

$79,100

St. Lucie County

$100,000

$12,100

$15,000

$7,500

$134,600

Martin County

$270,750

$20,900

$15,000

$7,500

$314,150

$685,650

$107,740

$230,500

$632,250

$1,838,887

Volusia County

$37,600

Brevard County
Indian River County

Private Industry
TOTAL

$182,747

TABLE B-28: ESTIMATED MARINA AND BOAT IMPACTS ACTION PLAN COSTS

RPCs
2%
IRLNEP+
1%
FDEP
61%

s e c t i o n

Local Governments
12%

POTENTIAL FUNDING SOURCES
Ad Valorem Taxes
Affinity
Amusement Taxes
Boat Registration Fees
Direct Donations
Disposal Fees
FDEP - Florida Boating Improvement Program
- Marine Resources Grant Program
Fines and Penalties
Florida Advisory Committee on Environmental Education Environmental Education Grants
General Sales and Use Taxes
Grants/In-Kind
Hard-to-Dispose Taxes
Inspection/Certification Fees
NOAA - Financial Assistance for Ocean Resource Conservation and
Assessment Program
- Fisheries Development and Utilization Grants Program
- Habitat Conservation Grant Program
Pollutant Taxes Trust Fund
Recreational Fees
Tourist Development Taxes
U.S. Fish and Wildlife Service - Clean Vessel Act Pumpout Program
- Coastal Wetlands Grant Program
- Endangered Species Conservation Grants
U.S. Geological Survey - Water Resources Grant Program
Watercraft Sales Tax

WATER AND SEDIMENT QUALITY IMPROVEMENT
Marina and Boat Impacts Action Plan

FIGURE B-8: DISTRIBUTION OF ESTIMATED MARINA AND BOAT IMPACTS ACTION PLAN COSTS BY AGENCY
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ACTION MB-1
Develop and implement an incentive program promoting implementation of improved
marina operating practices. Explore the feasibility and need for developing a marina
operating permit.

BACKGROUND AND EXPECTED BENEFITS:
Incentive programs are often an effective means of implementing practices which
can reduce the overall impact of an industry. These programs can also provide a
forum for discussion of industry-related issues, education, or exchange of ideas or
technology.

WATER AND SEDIMENT QUALITY IMPROVEMENT
Marina and Boat Impacts Action Plan

Through this action, it is proposed that an incentive program be developed for the
marine industry aimed at implementation of management or operational practices
designed to reduce the impacts of marinas on the Indian River Lagoon.
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FDEP is developing a marina incentive program known as the Clean Marina
Program. As proposed, the Clean Marina Program has four elements:
1. Education of marina operators regarding appropriate best management
practices (BMPs).
2. Incentive grants to implement BMPs.
3. Certification of those marinas using relevant BMPs.
4. Awards for marinas operating at a level of excellence.
Clean marina certification and any awards resulting from the program could be
used in the marina’s signage or other advertising. Publication by FDEP of a
brochure distributed to the public listing certified marinas could be an incentive to
participate in this program. The Indian River Lagoon region could serve as the
location for a pilot project for this program.

PRIORITY
Medium

HOW:
1.01
1.02

In coordination with marine industry groups, develop and implement an
incentive program promoting implementation of improved marina practices.
Explore the feasibility and need for developing a marina operating permit.

s e c t i o n

WHO:
Primary: FDEP, Marine industry groups
Support: Florida Sea Grant

WHERE:
Marinas throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Number of marinas participating in the marina incentive program.

RELATED ACTIONS

ACTION

AGENCY

EXISTING/NEW

COSTS EST.

MB-1.01

FDEP

EXISTING

NO

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

TOTAL

TABLE B-29: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION MB-1

Great white
heron.
Courtesy of
Jim Angy.

5-YEAR TOTAL
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None
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Action MB-2
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Complete and implement boat facility siting plans.

BACKGROUND AND EXPECTED BENEFITS
In October 1989, the governor and cabinet adopted a policy for boat facility siting
and construction in 13 counties for the purpose of manatee protection. Included
were Volusia, Brevard, Indian River, St. Lucie, Martin and Palm Beach counties.
This policy limits the construction of new or expanded boating facilities to one
powerboat slip (wet or dry) per 100 feet of shoreline until an approved manatee
protection plan (MPP) incorporating a boat facility siting policy has been developed and implemented by affected local governments.
As of November 1996, none of the counties within the Indian River Lagoon region
had completed an MPP. Brevard County appointed an ad-hoc committee which
developed and recommended an MPP to the Brevard County Board of County
Commissioners. This plan is still under review by the commission. Indian River and
Volusia counties completed boating use studies and are developing MPPs. St. Lucie
and Martin counties are in the preliminary stages of MPP development, and a boating use study is being conducted for these counties. Palm Beach County and the
municipalities in that county are working with the Treasure Coast Regional
Planning Council to develop an MPP.
A primary element of an MPP is development of a boat facility siting policy. While
increased boat traffic and its potential to impact the manatee is certainly a major
consideration in the development of an MPP, impacts to habitats which support the
manatee and other important biological resources are given consideration in the
development of these plans. As a result, development of an MPP will provide
increased protection for the manatee and other Lagoon inhabitants, provide protection for habitat, and provide guidance for the development of facilities to serve the
boating public.

PRIORITY
Medium

HOW
2.01
2.02
2.03
2.04

Complete manatee protection plans and associated boat facility siting
policies.
Include MPP policies in local government comprehensive growth management plans.
Develop and adopt regulations to implement MPP policies.
Update plans, policies and regulations, as appropriate, to provide protection for the manatee, other valuable resources of the Indian River Lagoon
and to provide public access to the Lagoon.

m
s e c t i o n

WHO
Primary: Local government (county and city) in cooperation with FDEP
Support: USFWS, DCA/FCMP, RPCs, WMDs (IRL-SWIM), Florida Sea Grant,
marine industry, interest groups

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Number of counties with approved boat facility siting plans.

RELATED ACTIONS

ACTION
MB 2.01

AGENCY

EXISTING/NEW

FDEP

Existing

Yes

Volusia County

Existing

No

Brevard County

MB 2.02

$47,000

YEAR 2
$47,000

YEAR 3
$47,000

YEAR 4
$47,000

YEAR 5
$47,000

5-YEAR TOTAL
$235,000

No
Existing

No

St. Lucie County

Existing

Yes

$100,000

Martin County

Existing

Yes

$82,500

Volusia County

New

Yes

$4,700

$4,700

$11,750

$11,750

$100,000
$82,500

$165,000

No

Indian River County

New

Yes

St. Lucie County

Existing

No

Martin County

New

Yes

Volusia County

New

Yes

Brevard County

MB 2.04

YEAR 1

Indian River County

Brevard County

MB 2.03

COSTS EST.

$11,750

$11,750

$11,750

$9,400

$35,250
$9,400

No

Indian River County

New

Yes

St. Lucie County

Existing

No

Martin County

New

Yes

Volusia County

New

Yes

Brevard County

$11,750

$4,700

$11,750
$11,750

$11,750

$11,750

$35,250

$4,700

$4,700

$4,700

$4,700

$23,500

$4,700

$4,700

$4,700

$4,700

$18,800

$11,750

$11,750

$11,750

$35,250

TOTAL

$685,650

No

Indian River County

New

Yes

St. Lucie County

Existing

No

Martin County

New

Yes

TABLE B-30: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION MB-2

WATER AND SEDIMENT QUALITY IMPROVEMENT
Marina and Boat Impacts Action Plan

None
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Action MB-3
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Increase protection of the Indian River Lagoon resources from oil spills.

BACKGROUND AND EXPECTED BENEFITS
With the exception of the fuel oil that is transported by barge from Port Canaveral
to the power plants between Cocoa and Titusville, virtually no petroleum products
are transported by water in the Indian River Lagoon region. As a result, most petroleum spills are small (less than 25 gallons) with most spills occurring as the result
of overfilling tanks during fueling operations or pumping of contaminated bilge
water. While individual spills may be small, the cumulative effects of these spills
can impact the ecosystem of the Indian River Lagoon.
The historical lack of major spills does not mean that large spills could not occur in
the future. Being prepared for such an event could protect the resources of the
Lagoon should such an event occur. Reducing the amount of petroleum products
spilled and preparation for containment and cleanup of spills will minimize the
impacts of these events on the Indian River Lagoon.

PRIORITY
Low

HOW
3.01

3.02

3.03

Develop and pass legislation requiring all boats registered in Florida with
permanently installed tanks be fitted with fuel overflow prevention
devices.
Require new or modified fuel docks be designed to facilitate fuel spill containment and cleanup. Encourage owners of existing fueling facilities to
upgrade their facilities to ease containment and cleanup of spills.
Complete the inventory of environmentally sensitive areas in the Indian
River Lagoon potentially impacted by oil spills. Develop strategies to protect these areas in the event of a nearby spill of petroleum products or
other materials which may impact these areas.

m
s e c t i o n

WHO
Primary: Florida Legislature (3.01), FDEP (3.01-3.03), USFWS (3.03)
Support: USCG, DCA/FCMP, Florida Sea Grant, local governments
(county and city)

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Status of completion of actions to protect the Indian River Lagoon from oil spills.

RELATED ACTIONS

ACTION

AGENCY

EXISTING/NEW

COSTS EST.

MB 3.01

FDEP

Existing

No

MB 3.02

Volusia County

Existing

Yes

$3,300

$3,300

$3,300

$3,300

$3,300

$16,500

Brevard County

Existing

Yes

$6,600

$6,600

$6,600

$6,600

$6,600

$33,000

Indian River County

Existing

Yes

$2,860

$2,860

$2,860

$2,860

$2,860

$14,300

St. Lucie County

Existing

Yes

$2,420

$2,420

$2,420

$2,420

$2,420

$12,100

Martin County

Existing

Yes

$4,180

$4,180

$4,180

$4,180

$4,180

$20,900

FDEP

Existing

Yes

$2,940

$2,000

$2,000

$2,000

$2,000

$10,940

USFWS

New

No (Federal)
TOTAL

$107,740

MB 3.03

YEAR 1

YEAR 2

YEAR 3

YEAR 4

TABLE B-31: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION MB-3

YEAR 5

5-YEAR TOTAL
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None
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Action MB-4
Reduce the impacts of in-water hull-cleaning activities.

BACKGROUND AND EXPECTED BENEFITS
Several in-water hull-cleaning firms operate in the Indian River Lagoon region.
These firms generally use powered brushes and cleaning solutions to remove barnacles, scum and other growth from boat hulls while the boat remains in the
water. In addition to barnacles and other growth, a certain amount of bottom paint
may also be removed. While in-water hull cleaning often occurs at marinas, this
service may also occur at private docks.

WATER AND SEDIMENT QUALITY IMPROVEMENT
Marina and Boat Impacts Action Plan

The materials removed from hulls are not collected, but allowed to sink. These
materials, which can be contaminated with metals from bottom paint, can contaminate Indian River Lagoon sediments. Some cleaning solutions may also contaminate
sediments or affect the biota of the Lagoon.
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Development of an industry-based certification program for hull-cleaning operations will help reduce the impact of these activities. This program could provide
information and training to firms involved in hull cleaning about cleaning practices,
technology and cleaning products which have a minimal impact on the resources
of the Indian River Lagoon.

PRIORITY
Low

HOW
4.01

4.02
4.03

Design and implement a study to identify and quantify the impacts of inwater hull cleaning operations on the marine environment in the Indian
River Lagoon region.
Based on the results of the study, explore the feasibility and need to
develop rules regulating hull-cleaning activities.
Develop and implement an in-water hull cleaning education and industry
certification program.

WHO
Primary: Florida Sea Grant, in cooperation with the hull-cleaning industry
Support: FDEP, marine industry

Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Status of development and implementation of hull-cleaning education and
certification programs.
ACTION

AGENCY

EXISTING/NEW

COSTS EST.

MB 4.01-.02

Florida Sea Grant

New

No

Private Industry

New

No

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL

s e c t i o n

WHERE

TOTAL

Local boaters prepare for a day of fishing. Courtesy of Robert A. Day.
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TABLE B-32: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION MB-4
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Action MB-5
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Provide education for owners and operators of boats and personal watercraft.

BACKGROUND AND EXPECTED BENEFITS
In 1994 there were 1,017 reported boating accidents and 63 deaths from boating
accidents in Florida. The majority of these accidents involved boaters in the 22 to
35 age bracket. The largest number of boat operators is also in this age group.
Threats to people, property, shallow water habitats and wildlife are increasing as
ever-larger numbers of boaters use Florida’s coastal waters for recreation. Many of
these boaters have little training or experience in proper boat operation.
To address this issue, legislation was developed and introduced in the 1995 and
1996 sessions of the Florida Legislature requiring boaters age 16 and under (21 and
under after the year 2000) to complete an approved boating safety course or pass
an equivalency exam to operate vessels powered by motors of 20 or more horsepower. Exemptions were provided for boats operating on private lakes or ponds or
persons licensed by the U.S. Coast Guard. The bill offered an equivalency exam for
experienced boaters and temporary certification for boat renters. While this bill was
defeated in committee in the 1995 session, in 1996 the bill passed and was signed
by the governor.
This legislation, which has industry and agency support, provides an emerging
group of Florida boaters with an education about basic boating skills, making them
better equipped to navigate safely and responsibly in Florida’s waters. All boaters
should be encouraged to participate in this and similar programs to reduce boating
accidents and impacts to natural resources.

PRIORITY
High

Melbourne School ca. 1888.
(Courtesy Brevard County
Historical Commission.)

5.01
5.02

Encourage or provide incentives for all boaters to take boater
education courses.
Ensure that boater education courses include environmental awareness
elements and that course trainers have adequate training and materials to
provide training in boating and environmental awareness.

WHO
Primary: FDEP
Support: USCG, USCG Auxiliary, U.S. Power Squadron, marine industry

s e c t i o n

m

HOW

WHERE
Throughout Florida.

Development and implementation of boater education courses and materials which
contain environmental awareness elements.

RELATED ACTIONS
None
ACTION

AGENCY

EXISTING/NEW

COSTS EST.

YEAR 1

YEAR 2

MB 5.01

FDEP

Existing

No

IRLNEP +

New

Yes

$3,333

$3,333

$3,333

$9,999

MB 5.02

FDEP

New

Yes

$15,083

$15,083

$15,083

$45,249

MB 5.03

FDEP

New

Yes

$26,833

$26,833

$127,499

TOTAL

$182,747

$23,500

YEAR 3

$26,833

YEAR 4

$23,500

TABLE B-33: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION MB-5

YEAR 5

5-YEAR TOTAL

WATER AND SEDIMENT QUALITY IMPROVEMENT
Marina and Boat Impacts Action Plan

MEASURE OF PROGRESS
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WATER AND SEDIMENT QUALITY IMPROVEMENT
Marina and Boat Impacts Action Plan
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Action MB-6
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Improve enforcement of boating safety and resource protection regulations through an
improved Florida Marine Patrol presence.

BACKGROUND AND ANTICIPATED BENEFITS
The Florida Marine Patrol (FMP) is perhaps the most visible and best known
agency involved in management of the Indian River Lagoon’s resources. For many
users of the Indian River Lagoon, the FMP may be the sole contact they have with
any of the agencies involved in the management of the Lagoon and its resources.
The FMP has been assigned many duties. These range from informing the public
about and enforcing resource protection and boating safety rules and regulations to
search and rescue operations. With the merger of the Florida Department of
Environmental Regulation and the Florida Department of Natural Resources to form
the Florida Department of Environmental Protection, and with the transfer of the
environmental law enforcement program from the Florida Game and Fish
Commission to FMP, these responsibilities have grown even further with no
increase in staff. When these increased responsibilities are coupled with increased
use of coastal waters, the staff resources of FMP will be strained to the point where
they may limit the agency’s ability to fully accomplish their assigned duties.
Recognizing the importance of FMP in protecting the public health and resources
of the Indian River Lagoon, in 1995 Brevard County requested that the Florida
Legislature fund seven additional positions for that county alone. This request was
not granted. Similar needs for FMP staff may be found in other counties along the
Indian River Lagoon.
Increased FMP staff will provide improved public awareness and enforcement of
resource protection and boating safety rules and regulations.

PRIORITY
High

HOW
6.01
6.02

Provide support for legislative action to fund additional Florida Marine
Patrol staff for the Indian River Lagoon region.
Develop alternatives for additional funding of Florida Marine Patrol staff.

s e c t i o n

WHO
Primary: Florida Legislature
Support: FDEP, IRLNEP+, FIND, local governments (county and city),
interest groups

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Number of additional Florida Marine Patrol staff assigned to the Indian River
Lagoon region.
AGENCY

EXISTING/NEW

COSTS EST.

MB 6.01

FDEP

Existing

No

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

TOTAL

TABLE B-34: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION MB-6

World War II dredge in the Indian River Lagoon.
Courtesy of Woodward-Clyde, 1994.

5-YEAR TOTAL

WATER AND SEDIMENT QUALITY IMPROVEMENT
Marina and Boat Impacts Action Plan

ACTION
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WATER AND SEDIMENT QUALITY IMPROVEMENT
Marina and Boat Impacts Action Plan
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Action MB-7

143

Minimize the impacts of waste discharges and marine sanitation devices on the public
health and the resources of the Indian River Lagoon.

BACKGROUND AND EXPECTED BENEFITS
Florida law prohibits the discharge of untreated wastewater to surface waters.
Unfortunately, discharges of untreated wastes or minimally treated wastewater from
marine sanitation devices (MSDs) occur regularly in the Indian River Lagoon. These
discharges can affect the public health as well as the water quality and resources of
the Indian River Lagoon.
More than 92 percent of boats registered in the Indian River Lagoon region are less
than 26 feet in length and are not required to have an MSD installed. Many of
these boaters use buckets or similar devices for toilets and dispose of wastes “over
the side” into the Lagoon untreated. Other boaters have portable toilets or MSDs
but refrain from using them because disposing of the waste is inconvenient due to
the scarcity of pump-out or waste disposal facilities.
Presently, the Florida Clean Vessel Act provides funding for up to 75 percent of
costs to construct, expand or remodel rest rooms, MSD pump-out or dump stations, or portable-toilet waste stations. To date, few local governments or private
marinas have taken advantage of this program.
To reduce the discharges of untreated or poorly treated wastewater to the Indian
River Lagoon, it is suggested that a study be done to identify the need for rest
rooms, pump-out and portable toilet dump stations or other facilities, and identify
appropriate sites for these facilities. Funding for these facilities could then be
requested from the Florida Clean Vessel Act to construct needed facilities. A public
awareness campaign to inform boaters about the availability of these facilities
would be initiated as these facilities are completed. This program would also
inform the public about the impacts of raw or poorly treated wastewater on the
public health and resources of the Indian River Lagoon.

PRIORITY
High

HOW
7.01

7.02
7.03

Develop and undertake a study to identify existing facilities and the need
for rest rooms and waste disposal facilities for boaters using the Indian
River Lagoon.
Identify appropriate sites for these facilities.
Request funding through the Florida Clean Vessel Act for the construction,
expansion or remodeling of identified facilities.

WHO
Primary: FDEP, (7.01 - .03, 7.05), RPCs (7.04), local governments (7.03, 7.04)
Support: DCA/FCMP, Florida Sea Grant, marine industry

s e c t i o n

7.05

Develop a policy for inclusion in regional and local-government comprehensive growth management plans which encourages the construction of
public rest rooms and waste disposal facilities at waterfront developments
accessible by the boating public.
Undertake a campaign to educate the public about the impacts of raw or
poorly treated wastewater on the public health and resources of the Indian
River Lagoon, as well as the location of public rest rooms and waste disposal facilities at waterfront locations accessible by the boating public.

m

7.04

WHERE

MEASURE OF PROGRESS
Number of MSD pump-out facilities, portable toilet dump stations and rest rooms
available to the boating public.

RELATED ACTIONS
PIE-1, PIE-2, PIE-3, PIE-4
ACTION

AGENCY

EXISTING/NEW

COSTS EST.

YEAR 1

MB 7.01-.02 FDEP

New

Yes

$49,000

MB 7.03

FDEP

New

Yes

$3,000

MB 7.04

Volusia County

New

Yes

$7,500

MB 7.05

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL
$49,000
$3,000

$7,500

$15,000

Brevard County

New

Yes

$7,500

$7,500

$15,000

Indian River County

New

Yes

$7,500

$7,500

$15,000

St. Lucie County

New

Yes

$7,500

$7,500

$15,000

Martin County

New

Yes

$7,500

$7,500

$15,000

ECFRPC

New

Yes

$7,500

$7,500

$15,000

TCRPC

New

Yes

$7,500

$7,500

FDEP

New

Yes

$29,700

$4,700

$15,000
$29,700

$4,700

TABLE B-35: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION MB-7

$4,700

$73,500

TOTAL

$230,500

WATER AND SEDIMENT QUALITY IMPROVEMENT
Marina and Boat Impacts Action Plan

Throughout the Indian River Lagoon region.
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WATER AND SEDIMENT QUALITY IMPROVEMENT
Marina and Boat Impacts Action Plan
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Action MB-8

145

Establish resource protection zones in the Indian River Lagoon.

BACKGROUND AND EXPECTED BENEFITS
Boating activities in the Indian River Lagoon can affect the resources of the Indian
River Lagoon in many ways. Examples include:
• Boat wakes eroding shorelines causing loss of property, turbidity and siltation;
• Boaters taking “shortcuts” across shallow areas and damaging seagrass beds;
• Wildlife, such as manatees, turtles and dolphins, being struck by boats and
injured or killed; and
• Birds disturbed in their nesting and/or roosting areas by boating activities.
To address these and other impacts, a comprehensive survey of the impacted natural resources of the Indian River Lagoon would be required. This survey would
identify areas or particular resources that are impacted by boating activities and
make recommendations to address these impacts. Existing efforts, such as manatee
protection plans under development in the counties of the region, should be
included in a comprehensive, coordinated review of the resources of the Indian
River Lagoon and the impact of boating on these resources, along with recommended resource protection strategies. The recommendations for protection could
range from simple solutions, such as signage and education, to highly regulatory
approaches, such as “No Entry” zones. Resource review and subsequent recommended protection strategies should be coordinated with the Indian River Lagoon
Biodiversity Committee.
Through these efforts, improved protection of the resources of the Indian River
Lagoon will be provided.

PRIORITY
Low

HOW
8.01

8.02
8.03

8.04

Develop and undertake a comprehensive survey of the resources of the
Indian River Lagoon and the impacts of boating activities on these
resources.
Develop and prioritize strategies to address these impacts.
Develop policies and strategies for inclusion in regional and local government comprehensive growth management plans to reduce the impacts of
boating activities on the resources of the Indian River Lagoon.
Implement strategies according to priority.

m
s e c t i o n

WHO
Primary: FDEP (8.01, 8.02, 8.04), RPCs (8.03), local governments (8.03)
Support: USFWS, IRLBDC, DCA/FCMP, WMDs (IRL-SWIM)

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Number of resource evaluations conducted.
Number of resource protection zones established.

RELATED ACTIONS

ACTION

AGENCY

EXISTING/NEW

MB 8.01

FDEP

New

Yes

$169,000

$559,750

MB 8.02

FDEP

New

Yes

$20,000

$20,000

MB 8.03

Volusia County

New

Yes

$7,500

$7,500

Brevard County

New

Yes

$7,500

$7,500

Indian River County

New

Yes

$7,500

$7,500

St. Lucie County

New

Yes

$7,500

$7,500

Martin County

New

Yes

$7,500

$7,500

ECFRPC

New

Yes

$7,500

$7,500

TCRPC

New

Yes

$7,500

$7,500

FDEP

New

No
TOTAL

$632,250

MB 8.04

COSTS EST.

YEAR 1
$108,750

YEAR 2
$94,000

YEAR 3
$94,000

YEAR 4
$94,000

TABLE B-36: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION MB-8

YEAR 5

5-YEAR TOTAL

WATER AND SEDIMENT QUALITY IMPROVEMENT
Marina and Boat Impacts Action Plan

BD-1
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ATMOSPHERIC DEPOSITION OF POLLUTANTS
Action Plan
Overview of the Actions
AD-1

Page 149

Determine the impacts of atmospheric deposition of pollutants on the water
quality and resources of the Indian River Lagoon.

RELATED GOAL
Goal I, Water & Sediment Quality

WATER AND SEDIMENT QUALITY IMPROVEMENT
Atmospheric Deposition of Pollutants Action Plan

Related SWIM Projects

147

SWIM Projects
None

Title
None

Major Issue
None

OBJECTIVE
To determine the impacts of atmospheric deposition of pollutants on the resources
of the Indian River Lagoon and to develop and implement strategies to address
these impacts.

PRIORITY PROBLEM
An emerging issue for the Indian River Lagoon and other waters of Florida is
atmospheric deposition of nutrients and other pollutants. Recent work by the
Tampa Bay National Estuary Program (TBNEP) estimated that 28 percent of the
nitrogen loadings to Tampa Bay are the result of atmospheric deposition directly to
the bay. The impacts of loadings resulting from atmospheric deposition on nonpoint source loadings from the watershed was not determined (TBNEP, 1996).
Review of data collected by the National Atmospheric Deposition Program (NADP)
at their site at Kennedy Space Center found similar pollutant loadings to the NADP
site located in the Tampa Bay area. The NADP data were used by the TBNEP as
they developed estimates for atmospheric deposition loadings to Tampa Bay. To
date, estimates of pollutant loadings from atmospheric deposition to the Indian
River Lagoon have not been developed.
The importance of atmospheric deposition as a component of pollutant loadings in
Chesapeake Bay and the Great Lakes has been acknowledged. Atmospheric deposition as an element of pollutant loadings in several other water bodies, such as
Tampa Bay, is gaining acceptance. Assessing the impact of atmospheric deposition

Atmospheric deposition of pollutants is an emerging issue not only for the Indian
River Lagoon and Tampa Bay but also for all water bodies in Florida and much of
the United States. While addressing the issue of atmospheric deposition of pollutants may involve participation by members of the IRLNEP Management
Conference in the diagnosis of the extent of the problem and possibly in addressing local air pollution sources, it is apparent this is an issue which is best
addressed at the state or federal level.

ESTIMATED COSTS FOR THE ATMOSPHERIC DEPOSITION
ACTION PLAN
Not Determined

POSSIBLE FUNDING SOURCES
Not Identified

Sunrise on the Indian River Lagoon.
Courtesy of Amy Adams

s e c t i o n

Sources of atmospheric pollutants may be local, resulting from emissions from stationary sources such as power plants or mobile sources (automobiles) in the
region. It is very likely that many sources of atmospheric pollutants deposited in
the IRL region are located outside the region, possibly outside the state of Florida.
Some sources may be located outside the United States.

WATER AND SEDIMENT QUALITY IMPROVEMENT
Atmospheric Deposition of Pollutants Action Plan

is difficult because the processes by which air pollution is transferred to water bodies and the watersheds which surround them are not well understood (STAC, 1994;
ECARA, 1995).

148
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ACTION AD-1
Determine the impacts of atmospheric deposition of pollutants on the water quality and
resources of the Indian River Lagoon.

BACKGROUND AND EXPECTED BENEFITS:
Presently little is known about the impacts of atmospheric deposition of pollutants
on the Indian River Lagoon. Several years of data are available from the National
Atmospheric Deposition Program site located at Kennedy Space Center. Review
and analysis of this and any other available data or information will provide a better understanding of the role of atmospheric deposition in pollutant loadings to the
Indian River Lagoon and help guide future management actions.

PRIORITY
WATER AND SEDIMENT QUALITY IMPROVEMENT
Atmospheric Deposition of Pollutants Action Plan

Medium

149

HOW
1.01

Analysis of available data and information to determine the role of
atmospheric deposition of pollutants in pollutant loadings to the Indian
River Lagoon.

WHO
Primary: EPA, FDEP
Support: WMDs (IRL-SWIM), local governments, academia, interest groups

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Progress in determining the role of atmospheric deposition in pollutant loadings to
the Indian River Lagoon.

RELATED ACTIONS
None

ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR
ACTION AD-1
Not Determined

WATER AND SEDIMENT QUALITY IMPROVEMENT
Atmospheric Deposition of Pollutants Action Plan

Whale shark, C. 1900.
Courtesy of Luthers.
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LIVING RESOURCES
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ACTION PLANS
Program Goal I

BIODIVERSITY ACTION PLAN (BD)

To attain and maintain water and sediment of sufficient
quality to support a
healthy estuarine
lagoon system.

Objective: Develop and implement a coordinated research and
management strategy to preserve, protect and restore biodiversity in the Indian River Lagoon.

Program Goal II
To attain and maintain a functioning,
healthy ecosystem
which supports
endangered and
threatened species,
fisheries, commerce
and recreation.

s e c t i o n

LIVING RESOURCES

SEAGRASS ACTION PLAN (SG)
Objective: Protect and restore seagrass integrity and functionality in the Indian River Lagoon by attaining and maintaining
water quality capable of supporting a healthy submerged
aquatic vegetation community to a depth of 1.7 meters.

WETLANDS ACTION PLAN (W)
Objective: Preserve, protect, restore and enhance the wetland
resources of the Indian River Lagoon.

IMPOUNDED MARSHES ACTION PLAN (IM)

To achieve heightened public awareness and coordination of interagency
management of the
Indian River
Lagoon.

Program Goal IV
To identify and
develop long-term
funding sources for
prioritized projects
and programs to
preserve, protect,
restore and enhance
the Indian River
Lagoon system.

Objective: Restore the functions of marshes impounded for
mosquito control.

LAND ACQUISITION ACTION PLAN (LA)
Objective: Develop and implement mechanisms to acquire
lands for the purposes of protecting biodiversity, enhancing
critical habitat linkages and protecting environmentally
endangered habitats within the Indian River Lagoon basin.

ENDANGERED AND THREATENED SPECIES
ACTION PLAN (ETS)
Objective: Protect endangered and threatened mammals,
birds, fish, reptiles, amphibians and invertebrates of the
Indian River Lagoon.

FISHERIES ACTION PLAN (F)
Objective: Conserve and protect fin and shell fisheries in the
Indian River Lagoon.

LIVING RESOURCES
Introduction

Program Goal III
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Estimated Living Resources
Implementation Costs For A 5-Year Period
Action Plan

ESTIMATED COST

Biodiversity

$15,000

Seagrass

$878,000

Wetlands

$963,077

Impounded Marshes

$2,720,924

Land Acquisition

$1,684,445

Endangered and Threatened Species
Fisheries

$3,861,500

TOTAL

$10,122,946

Table C-1: Estimated Costs of Living Resources Section Action Plans

Impounded Marshes
27%
Land Acquisition
17%

Wetlands
10%
Seagrass
9%
Biodiversity
<1%
Endangered
and
Threatened
Species
<1%

Fisheries
37%

Figure C-1: Distribution of Estimated Living Resources Section Costs by Action Plan

LIVING RESOURCES
Introduction

Courtesy of Jim Angy.
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Within the Indian River Lagoon region a broad variety of natural community types,
watershed and drainage features, connections to the Atlantic Ocean and intricate
hydrodynamics have combined to create a complex landscape unique among
Florida estuaries. The overlapping boundaries of two biotic provinces, the temperate Carolinian province and the subtropical Caribbean province, also occur within
the region. Biological diversity is high since a variety of species associated with
both these provinces, as well as species unique to the area, are found in the Indian
River Lagoon region. More than 75 of the species found within the region are
presently listed as rare, threatened, endangered, or species of special concern by
state or federal agencies and private organizations. This variety of species and habitats has resulted in the Indian River Lagoon being labeled as the most diverse estuary in North America.

s e c t i o n

LIVING RESOURCES

North Carolina

South Carolina

Temperate
Influence
Georgia

Florida

Indian
River
Lagoon

ATLANTIC
OCEAN

Tropical
Influence

Figure C-2. The boundary where temperate and tropical
climates meet within the Indian River Lagoon.
Courtesy of Woodward-Clyde, 1994.

Development and population growth in the
Indian River Lagoon region have subjected the
biological diversity, integrity and productivity of
the Lagoon region to several threats. These
threats can be generally categorized as follows:
fragmentation or loss of habitats or ecosystems;
pollution or reduced water quality; overexploitation of resources; and introduced (exotic) species.
Until recent years, little attention was given to
resource management or protection within the
Indian River Lagoon region. Even less consideration was given to managing on a regional or
ecosystem level. Resource management activities have often had limited focus; concentrating
on particular species, communities or specific
aspects of environmental management with little
consideration given to linkages or interactions
of species or habitats with each other and the
surrounding landscape.

LIVING RESOURCES
Living Resources Introduction

Despite the unique nature and apparent ecological value of the region, many
aspects of the biological resources of the Indian River Lagoon have not been well
studied. While several descriptive projects, such as species inventories, have been
undertaken, few attempts have been made to integrate these studies or to identify
and understand the linkages and interactions
among and between species habitats and
Virginia
ecosystems.
N
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To further define biodiversity issues in the Indian River Lagoon region, the
Biodiversity of the Indian River Lagoon Conference was held in February 1994. The
purpose of this conference was to assess the status of biodiversity in the Lagoon
region by: (1) describing biodiversity in the region and determining its value; (2)
identifying threats to biodiversity in the region; and (3) developing management
recommendations for conserving biodiversity.
The recommendations developed during the conference provide a partial framework for action plans included in the Living Resources Section, as well as other
action plans included in the IRLCCMP. While the CCMP focuses on preservation
and restoration of Indian River Lagoon resources, it is recognized that the Lagoon
is a component of a larger, regional ecosystem. As a component of this system, the
future of the estuary is directly linked to activities on surrounding lands within the
watershed.

LIVING RESOURCES
Living Resources Introduction

Through the Living Resources Section of the IRLCCMP, several actions are recommended to protect, preserve and restore the biological diversity, integrity and productivity of the Indian River Lagoon region. The success of many of these actions
is, however, highly dependent on the implementation of actions found in the
remainder of the IRLCCMP dealing with water and sediment quality, and public
involvement and education. Should these supporting actions fail to be implemented, the success of many actions to conserve the biodiversity of the Indian River
Lagoon region will be limited.
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Black bears killed on Hutchinson Island by Reginal Waters, holding gun. Black bears are no longer found in the IRL region.
Courtesy of the Sandra Thurlow Collection.

BD

SG

FDEP

W

IM

$90,834

$3,615

LA

ETS

$16,270

MFC
FGFC

$1,810

FMEL

$1,810

WMDs

$878,000

RPCs

$15,000

$786,668

$1,353,592

$30,000

$15,000

$3,691,000

$3,801,719

$70,500

$70,500
$1,810

$1,194,285

$4,212,545
$60,000
$100,000

IRLLAWG

$360,000

MCDs

$15,000

$878,000

$100,000
$360,000

$1,307,597

Local Governments

AGENCY TOTAL

$1,810

IRLNEP+

$1,307,597

$55,575

$37,500

$113,890

$963,077

$2,720,924

$1,684,445

$206,965
$3,861,500

$10,122,946

TABLE C-2: ESTIMATED AGENCY COSTS OF LIVING RESOURCES SECTION ACTION PLANS

FDEP
37%

MCDs
13%
IRLLAWG
4%
IRLNEP+
1%
RPCs
1%
MFC
1%
FGFC
<1%
FMEL
<1%
WMDs
41%

FIGURE C-3: DISTRIBUTION OF LIVING RESOURCES SECTION COSTS BY AGENCY

LIVING RESOURCES
Living Resources Introduction

TOTAL

F
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AGENCY
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BIODIVERSITY RESEARCH AND MANAGEMENT
Action Plan
Overview of Actions
BD-1
BD-2

Page 160
Page 162

BD-3

Page 164

Coordinate biodiversity activities within the Indian River Lagoon region.
Continue the acquisition of environmentally sensitive lands to preserve, protect
and restore the biological diversity, integrity and productivity of the Indian
River Lagoon region.
Control or eradicate invasive exotic (non-native) fauna and flora in the Indian
River Lagoon region.

LIVING RESOURCES
Biodiversity Research & Management Action Plan

RELATED GOAL

157

Goal II, Habitat preservation and restoration
Related SWIM Projects
SWIM Projects
IR-3-109-M
IR-2-201-D, F, M
IR-2-203-D, F, M
IR-2-204-M
IR-6-503-M

Title
Land Cover Mapping
Seagrass Preservation/Restoration
Wetlands Restoration/Preservation
Land Acquisition
Local Government Planning

Major Issue
Habitat/Loadings
Habitat/Loadings
Habitat
Habitat/Loadings
All

OBJECTIVE
Develop and implement a coordinated research and management strategy to preserve, protect and restore biodiversity in the Indian River Lagoon.

PRIORITY PROBLEM
Although the Indian River Lagoon region has been found to have high biological
diversity, efforts to research, manage or protect these biological resources are often
lacking in coordination and focus. Some species or communities have been the
subject of a number of studies while little information is available on many other
species or communities. Current management and protection of biodiversity is a
complicated, confusing and occasionally contradictory maze of agencies, policies
and regulations.

A comprehensive biodiversity management strategy for the Indian River Lagoon
should consider all aspects of biological productivity, diversity and integrity.
Developing and implementing a comprehensive biodiversity management plan
will require better knowledge of the elements of this regional ecosystem and how
they interact. Acquiring the needed knowledge, developing policy and implementing a comprehensive management strategy for biodiversity in the Indian River
Lagoon region will require the cooperation and coordination of academia and
government agencies.
AGENCY

BD 1

BD 2

BD 3

AGENCY TOTAL

ECFRPC

$7,500

$7,500

TCRPC

$7,500

$7,500

$15,000

$15,000

IRLLAWG
IRLBDC
TOTAL

TABLE C-3: ESTIMATED BIODIVERSITY RESEARCH AND MANAGEMENT ACTION PLAN COSTS

ECFRPC
50%

IRLBDC
<1%

IRLLAWG
<1%

TCRPC
50%

FIGURE C-4: DISTRIBUTION OF ESTIMATED BIODIVERSITY RESEARCH AND MANAGEMENT ACTION PLAN
COSTS BY AGENCY

s e c t i o n
LIVING RESOURCES
Biodiversity Research & Management Action Plan

There has been some progress in addressing biodiversity management issues, however. Recently, the concept of ecosystem management has been adopted by certain
state and federal resource management agencies. Under this concept, permitting
staff will consider the impacts (both individual and cumulative) of proposed projects on the integrity of regional ecosystems rather than the present piecemeal
approach of simply considering the impacts of individual projects on wildlife and
habitat in the immediate vicinity of the project. Management activities undertaken
by the agencies will be similarly focused. While ecosystem management will
include elements of biodiversity management, at present these agencies only have
jurisdiction over limited aspects of biodiversity management, such as wetlands,
water quality, or threatened and endangered species.
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LIVING RESOURCES
Biodiversity Research & Management Action Plan
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POSSIBLE FUNDING SOURCES
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Ad Valorem Taxes
Affinity
Conservation Easements
Direct Donations
FDEP - Marine Resources Grant Program
Fines and Penalties
General Obligation Bonds
Grants/In-Kind
Hotel and Restaurant Taxes
Inheritance Taxes
Land Trusts
NOAA - Financial Assistance for Ocean Resources Conservation and
Assessment Program
- Habitat Conservation Program
Real Estate Transfer Taxes
Recreational Fees
Rental Car Taxes
Severance Taxes
Special Assessments
State Land Acquisition Funds
Transferable Development Rights
U.S. Fish and Wildlife Service - Coastal Wetlands Grant Program
- Endangered Species Conservation Grants
- Sport Fish Restoration Grants
- Wildlife Restoration Grants
Wetland Mitigation Banking
Wetland Permit Fees

BACKGROUND AND EXPECTED BENEFITS
Those attending the Biodiversity of the Indian River Lagoon Conference in
February 1994 were concerned with the lack of coordination among and between
those conducting research, groups developing policy or management strategies for
the protection of Lagoon habitats and those implementing strategies. This lack of
coordination has resulted in inconsistent (and occasionally contradictory) policies
and management efforts or significant gaps in these efforts.
Through this action, a committee would be formed to coordinate research, policy
development and management activities. This committee would foster development
and exchange of information concerning biodiversity and oversee development of
a cohesive and comprehensive strategy to research and manage biodiversity in the
Indian River Lagoon region. Issues which are likely to be addressed by the committee include rare, threatened and endangered species, and species of special
concern; linkages between communities and fragmentation of habitats; habitat
restoration, preservation or maintenance; and the determination of keystone or
indicator species.

PRIORITY
Medium

HOW
1.01

1.01.01

1.01.02

1.01.03

1.01.04

Create and maintain a permanent Indian River Lagoon Biodiversity
Committee (IRLBDC) composed of representatives of governmental programs, academia and private organizations involved in the management or
research of biological diversity, and the management or protection of the
integrity of the natural resources of the Indian River Lagoon region.
The IRLBDC will develop strategies to facilitate exchange of information
and coordinate research for the continued assessment of biodiversity in the
Indian River Lagoon region.
The IRLBDC will develop and/or coordinate policies and management
strategies to protect and manage biodiversity in the Indian River Lagoon
region.
The IRLBDC should work with the Indian River Lagoon Data Management
Strategies Council to select or develop an appropriate repository for information developed by the IRLBDC and its members.
The IRLBDC will provide its findings and recommendations to the regional
planning councils for incorporation into regional comprehensive growth
management plans and, where appropriate, local government comprehensive growth management plans.
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Coordinate biodiversity activities within the Indian River Lagoon region.
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Action BD-1
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WHO
Primary: USFWS, RPCs (1.01.04)
Support: FDEP, FGFC, DCA/FCMP, WMDs (IRL-SWIM), USACOE, FIND, NMFS,
local governments (county, city)

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Establishment of a multi-organizational Biodiversity Committee.

RELATED ACTIONS
LIVING RESOURCES
Biodiversity Research & Management Action Plan

ETS-1, MB-9, DIM-2, DIM-3, DIM-4
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ACTION

AGENCY

EXISTING/NEW

COSTS EST.

BD 1.01.01- 03

USFWS/IRLBDC New

No (federal)

USFWS/IRLBDC New

No (federal)

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL

USFWS/IRLBDC New

No (federal)

ECFRPC

New

Yes

$7,500

$7,500

TCRPC

New

Yes

$7,500

$7,500
TOTAL

TABLE C-4: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION BD-1

Green tree frog.
Courtesy of Jim Angy.

$15,000

BACKGROUND AND EXPECTED BENEFITS
The Indian River Lagoon ecosystem encompasses a mosaic of many natural communities. Although individual communities function as a system within themselves,
many Lagoon creatures move from one system to another on a daily or seasonal
basis or inhabit these communities at some point during their life cycle. The continued existence of many of these species is entirely dependent on the presence of
certain natural communities. The mosaic of communities and the linkages between
them is important in maintaining the biodiversity of the Indian River Lagoon region
and the integrity of the ecosystem. As the region has developed, many of these
communities and the linkages between them have been lost.
Several programs have been initiated to acquire valuable habitats for preservation or
protection. At the state level, these programs include Save Our Rivers, Conservation
and Recreation Lands and Preservation 2000. Beyond these state acquisition programs, residents of every county within the Lagoon region have voted to tax themselves to establish programs to acquire environmentally sensitive lands. In addition,
several private groups (both large national groups and smaller local groups) have
active land acquisition programs in the Indian River Lagoon region.

PRIORITY
High

HOW
2.01

Develop and implement a coordinated, cooperative plan to acquire environmentally sensitive lands in the Indian River Lagoon region to protect,
preserve or restore the diversity, integrity and productivity of the natural
resources of the region.

WHO
Primary: Local governments, Indian River Lagoon Land Acquisition Working
Group, WMDs
Support: USFWS, FDEP, FGFC, USACOE, FIND, interest groups
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Biodiversity Research & Management Action Plan

Continue the acquisition of environmentally sensitive lands in order to preserve, protect
and restore the biological diversity, integrity and productivity of the Indian River Lagoon.

s e c t i o n

Action BD-2
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WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Number of acres acquired to protect biodiversity in the Indian River Lagoon region.

RELATED ACTIONS
LA-1, LA-2, ETS-3, IM-2
ACTION

AGENCY

EXISTING/NEW

COSTS EST.

BD 2.01

IRLLAWG

Existing

No*

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

TOTAL
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*Subsumed in Action LA 1
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TABLE C-5: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION BD-2

5-YEAR TOTAL

BACKGROUND AND EXPECTED BENEFITS
Exotic, non-native and non-indigenous species are all terms that have been used to
describe plants and animals that are not native to an area. While many exotic
species are relatively benign due to difficulty in reproduction or propagation, other
species thrive, reproducing, growing and spreading rapidly. This rapid growth or
reproduction often results in the invasion of valuable native habitats, harming or
displacing native species.
Although all parts of the world have experienced natural invasions by non-native
species, some areas have been more prone to invasions and have suffered environmental degradation. Environmental harm often results when man introduces
species, either intentionally or unintentionally, and therefore circumvents the natural processes. In the United States, Florida shares this problem with California and
Hawaii. Florida is particularly prone to invasions because of the destruction and
disturbance of native habitats, its tropical climate and great expanse of waterways
(Schmitz and Brown, 1994).
Along with the rest of Florida, important habitats in the Indian River Lagoon have
experienced invasion by exotic species. The shrub commonly known as Brazilian
pepper (Schinus terebenthifolius), which is perhaps the most obvious invasive
species, can be found throughout the region in almost every habitat ranging from
mangroves to xeric scrub. Brazilian pepper is often accompanied by Australian
pine (Casuarina sp.) and Melaleuca sp. Other invasive species which impact biological productivity, diversity and integrity of the Lagoon region include species
such as Nile perch (several species), fire ants (Solenopsis invicta), mosquitoes
(several species), feral pigs (Sus scrofa), muscovy ducks (Carina moschata), brown
anoles (Anolis sagrei) and giant (marine) toads (Bufo marinus). This list represents
only a small portion of the numerous invasive plants and animals which are found
in the Indian River Lagoon region.
These invasive species can impact natural habitats by displacing native species,
altering water tables, suppressing reproduction in native species, acting as a disease vector, modifying ecosystem nutrient cycles or soil fertility, causing increased
erosion, or providing habitat for other undesirable species. Many invasive plant
species form dense, impenetrable forests or thickets, which exclude almost all
other plants and animals. Invasive, non-native animal species can directly impact
native species by out-competing them or preying on them.
Some efforts are under way at the state and local level to address invasive exotic
species. At the state level, legislation creating the Department of Environmental
Protection contained a mandate stating “By January 1, 1995, the Department shall

LIVING RESOURCES
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Control or eradicate invasive non-native fauna and flora in the Indian River
Lagoon region.
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Action BD-3
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make recommendations to the legislature for the establishment of a comprehensive
program for the research into and control of exotic plants and animals that are
invasive to public lands.” In support of that mandate, FDEP published “An
Assessment of Invasive Non-Indigenous Species in Florida’s Public Lands” (Schmitz
and Brown, 1994).
Within the Indian River Lagoon region, several meetings have been sponsored by
various agencies and organizations to discuss control or eradication of Brazilian
pepper. In addition, several of these groups have sponsored and organized
“Pepper Buster” days where citizen-volunteers are used to remove exotic vegetation in parks, preserves and similar public areas.

PRIORITY
Low

LIVING RESOURCES
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HOW
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3.01

Coordinate activities within the Indian River Lagoon region to assess the
extent of invasion of exotic species and efforts to control or eradicate
these species.

WHO
Primary: Indian River Lagoon Biodiversity Committee
Support: USFWS, USDA, USACOE, FDEP, FGFC, WMDs, FIND, IFAS, local governments, academia, interest groups

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Status of the evaluation of the extent of exotic species invasion.
Acres of exotic vegetation removed or controlled.

RELATED ACTIONS
PIE-3, PIE-4
ACTION

AGENCY

EXISTING/NEW

COSTS EST.

BD 3.01

IRLBDC

New

No

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

TOTAL

TABLE C-6: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION BD-3

5-YEAR TOTAL

A wide variety of natural communities are found within the Indian River Lagoon
region. Communities and species associated with the temperate Carolinian and the
subtropical Caribbean biotic provinces, whose boundaries overlap within the
Indian River Lagoon region, occur in the area. The natural communities of the
Lagoon range from the xeric oak scrub community through tropical hardwood
hammocks to seagrasses. These natural communities are individually and collectively important in maintenance of the diversity and ecological integrity of the
Indian River Lagoon region.
Changes to the landscape of the Indian River Lagoon region over the last several
decades have been dramatic. Urban land uses increased by 895 percent between
1940 and 1987, with agricultural uses increasing by 352 percent during the same
period (Hoffman and Haddad, 1988). Vast acreage of wetlands were filled for
development or impounded for mosquito control purposes. Many areas of the
Indian River Lagoon experienced a decline in seagrass coverage as the result of
stormwater or wastewater discharges. Exotic species, such as Brazilian pepper,
Australian pine and Melaleuca sp., were introduced and, in many locations, invaded natural plant communities and displaced native species.
In the urban centers of the region, natural communities have been eliminated
or drastically altered. In many of the surrounding suburban areas only fragments of the natural communities which once existed may be found. Large
tracts of natural areas in relatively good condition are found only on the various refuges and parks or some of the rural portions of the region. All of these
areas have experienced a certain degree of disruption and have been invaded
by exotic species to some extent.
In recent years, efforts have been initiated to protect and preserve the remaining
natural communities. Acquisition programs have been established at the federal,
state and local level to purchase and protect areas that have been deemed ecologically viable.
Four IRLCCMP action plans deal primarily with natural community issues within the
Indian River Lagoon basin. These action plans are Seagrass, Wetlands, Managed
Marshes and Acquisition of Environmentally Sensitive Lands.
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Overview of Actions
SG-1

Page 175

Implement a program of restoration and management activities needed to
maintain, protect and restore the seagrass/SAV community of the Indian
River Lagoon.

RELATED GOAL
Goal I, Water and Sediment Quality
Goal II, Habitat Preservation and Restoration

LIVING RESOURCES
Natural Communities Seagrass Action Plan

Related SWIM Projects
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SWIM Projects
IR-2-201-D, F, M
IR-2-204-M
IR-6-503-M

Title
Seagrass Preservation/Restoration
Land Acquisition
SWIM/Local Government Planning

Major Issue
Habitat/Loadings
Habitat/Loadings
All

OBJECTIVE
To protect and restore the seagrass integrity and functionality in the Indian River
Lagoon by attaining and maintaining water quality capable of supporting a healthy
submerged aquatic vegetation community to a depth of 1.7 meters.

PRIORITY PROBLEM
Seagrasses and macroalgae are perhaps the most important habitat in the Indian
River Lagoon. SAV ecosystems (seagrass and macroalgae) are highly productive
areas exhibiting levels of primary productivity that often exceed highly manipulated
crop lands (Zieman, 1982). SAV also provides: (1) crucial habitats for numerous
invertebrates and fishes; (2) a major contribution to the detrital food web of the
Lagoon; (3) critical areas for nutrient cycling; and (4) sediment stabilization and
shoreline protection.

The transparency of water depends upon its optical properties which, in turn, are
dependent upon the suspended and dissolved constituents in the water, such as
sediments, chlorophyll and dissolved organic matter (Preisendorf, 1961; Kirk, 1983,
1988). Those characteristics which affect the ability of water to attenuate light have
the greatest impact on water clarity. Irradiance in the photosynthetically active
wavelengths (400-700 nm) is known as Photosynthetically Active Radiation (PAR).
For seagrasses, the availability of PAR determines how productive seagrasses will
be and to what depth they will grow (Duarte, 1991; Kenworthy and Haunert, 1991;
Goldsborough and Kemp, 1988; Stevenson et al., 1993; Dennison et al., 1993).
The recognition of the relationship between seagrass growth, light availability and
water quality has led to the realization that existing water quality criteria and water
quality standards and/or their enforcement is inadequate to protect seagrasses. The
Submerged Aquatic Vegetation Initiative (SAVI) is the instrument through which a
strategy to increase the amount and quality of seagrasses in the Indian River
Lagoon will be carried out.

Congregation of manatees at a warm-water discharge from a power plant in
the Indian River Lagoon. (Courtesy US Fish and Wildlife Service.)
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The increasing human population of the coastal zone has impacted water quality of
rivers, estuaries and nearshore waters. Water transparency, which dictates the
amount of light available to support primary production, is highly affected by
man’s activities. The relationship between declines in water transparency and
declines in the abundance and distribution of seagrasses is well documented
(Lewis et al., 1983; Orth and Moore, 1983; Wetzel and Penhale, 1983; Cambridge
and McComb, 1984; Livingston, 1987). Examples include overall declines in seagrass coverage of 50 percent in Tampa Bay and 75 percent in Virginia’s portion of
Chesapeake Bay. In the Indian River Lagoon, certain areas have seen declines in
SAV coverage exceeding 95 percent over the last 20 years while other areas have
remained relatively stable (Haddad and Harris, 1985). More recent studies show
declines in coverage of up to 50 percent over large segments of the Lagoon
between the 1970s and 1992 (Woodward-Clyde, 1994g).
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IN GENERAL, SAVI MAY BE UNDERSTOOD
AS FOLLOWS:
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Beyond the technical goals of SAVI is the
intention of building a link in the public’s
mind between activities occurring in the
watershed, clean water and the health of the
Lagoon. The premise of this plan is based on
the following conceptual model depicting
relationships between management, water
quality, SAV and biological productivity
(Figure C-4).
This model is based on the assumption that
biological productivity is dependent on
healthy seagrasses which depend on good
water quality, and which, in turn, is dependent on the establishment and use of good
management practices within the watershed.
Included in this assumption is the belief that
a healthy SAV community will result in desirable animal productivity and diversity.

Good Management

l
l
l

Good Water Quality

More Seagrass

More Animals, Fish
and Fisheries
Figure C-5. SAV conceptual model.

By defining the water quality-to-SAV link, it should be possible to predict the
response of SAV to changes in water quality parameters. By coupling this model
with the continued monitoring of the seagrass community and water quality, management activities may be reassessed and refined based upon their effectiveness in
reaching water quality goals. Therefore, the majority of the SAVI effort will be
expended in determining which management practices are needed to provide
water quality sufficient to protect seagrass.
As previously stated, general scientific consensus shows that light availability is the
single most important factor affecting the distribution and vigor of seagrasses.
However, no such consensus exists concerning the factors affecting light availability. Therefore, SAVI concentrates on determining the factors which have the greatest
effect on light availability and upon determining what practices must be implemented to provide sufficient light for seagrasses (Virnstein and Morris, 1996).
The preliminary goal of SAVI is to improve or maintain water clarity to a point that
SAV could increase bottom coverage throughout the Indian River Lagoon (as modified by local conditions) to a depth of 1.7 meters (approximately 6 feet). This goal
not only includes areal coverage, but also diversity, such as number of species
within segments or depth zones.

Sub-objectives of SAVI include the following:
• Coordination and definition of the roles and funding resources of the agencies and institutions involved in management, regulation and research of
the SAV community;
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The depth target of 1.7 meters is based upon the depth of SAV found in “good”
areas but would be modified to meet local conditions. Currently, on a Lagoon-wide
basis 38 percent of the bottom areas which are less than 1.7 meters in depth are
covered by seagrass. Coverage within specific segments varies from 0 percent to 96
percent (Woodward-Clyde, 1994g). This depth is an approximation of the photosynthetically active zone and is being used in other estuarine management programs, such as those in Chesapeake Bay and Tampa Bay (Orth, 1993; Ries, 1993).

• Development and implementation of resource-based (SAV) water quality targets for the Indian River Lagoon;

• Monitoring to support reporting on the effectiveness and progress of watershed management practices in meeting the overall SAV goal.
The Seagrass Preservation and Restoration Diagnostics Plan for the Indian River
Lagoon (Virnstein and Morris, 1996) has identified the steps necessary to protect,
restore and enhance seagrasses throughout the Indian River Lagoon. Only after the
source of the problem is identified can specific, targeted solutions be sought.
Linking seagrass “health” to water quality is the major thrust of the SAVI diagnostic
studies. Development of a model which relates the relative impacts of various
water quality parameters in light extinction will be the primary vehicle providing
this link. The five general steps included in the Seagrass Preservation and
Restoration Diagnostics Plan are:
1. Identification of “healthy” and “problem” areas through Lagoon-wide
mapping.
Lagoon-wide maps, based on aerial photographs, provide an overall picture of seagrass resources in the Lagoon. The maps identify: (a) potential “healthy” areas that
may deserve special protection efforts and (b) potential “problem” areas that
require further investigation. Comparisons with maps of historical seagrass distribution will be used to help detect changes and set targets for seagrass distribution.
The maps can also document recovery of a large area due to management actions.
Lagoon-wide maps, however, have limited application for the following reasons:
(1) the interval between mapping is 2-3 years; (2) beds smaller than a half-acre are
not mapped; (3) Halophila species or areas of sparse SAV often are not visible in
aerial photos and thus are not usually mapped; and (4) locating the “edge” of a
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• Use of resource-based (SAV) water quality targets in the development and
implementation of watershed management practices; and
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bed may have errors of tens or occasionally even hundreds of meters. Lagoon-wide
maps are not suitable for detecting short-term or local changes or species composition. Yearly mapping or, at a minimum, yearly aerial photography would improve
resolution of temporal patterns or trends.
Because of these limitations, additional methods of monitoring seagrass coverage
are needed. The following three steps describe methods to obtain more detailed
information on seagrass coverage.
2. Local inspection and confirmation through fixed transects and mapping.
This step will determine whether local areas (selected from aerial photos and
Lagoon-wide maps) are healthy or stressed, and whether conditions are stable,
improving or declining and by how much. Transects also provide ground-truth
information for Lagoon-wide mapping. More than 70 fixed transects have been
established in seagrass areas throughout the Lagoon. Seagrass transects are monitored bi-annually (summer and winter) using non-destructive ground-truthing methods including video. Underwater video is used to collect data rapidly and inexpensively and to provide a permanent archival record of the distribution and condition
of seagrass along the transect.
Measurements are made every 10 meters along each transect. These measurements
include water depth, percent coverage and canopy height of each seagrass species
present, and shoot counts conducted at the center and deep edge of the seagrass
bed. Repeated monitoring of these same transects is a powerful tool for detecting
short-term or local change. Seagrass changes could then be correlated with
changes in water quality.
3. Determining causes of the problem by site-specific monitoring.
At sites identified in the previous steps, intensive site-specific monitoring is used to
determine the “health” of seagrasses and the causes of stress. The objective of this
component is to examine the ecological status of seagrasses (e.g., density, growth
rate, epiphyte load) and their relationship with specific water quality parameters
(e.g., nutrients, turbidity, color, suspended solids, light extinction).
Besides the water column effects on light attenuation, epiphytes growing on seagrass blades typically have greater biomass than the seagrass beds themselves
(Zimba and Hanisak, 1994) and reduce the amount of light reaching seagrass
blades by 50-80 percent (Nelson, pers, comm.). High concentrations of water column nutrients and low populations of epiphyte grazers (snails, amphipods, small
shrimps) exacerbate the problem.
Monitoring will provide the major effort in linking water quality to seagrass health
and abundance. Once fully developed, these site-specific techniques will need to
be applied to all problem areas in the Lagoon. However, only after the source and
components of a local problem are identified can specific, targeted solutions to the
problem be developed and applied.

This step will define and model the linkages between light attenuation and water
quality. These linkages are mediated through water column light attenuation due to
epiphytes. The primary vehicle providing this link will be an optical model developed to relate the impacts of various water quality parameters (e.g., suspended
solids, phytoplankton chlorophyll and color) to light extinction in the water column.
In addition to light attenuation in the water column, epiphytes also reduce light
reaching the surface of seagrass blades. An optical model and an epiphyte model
will be incorporated into a larger integrated hydrodynamic/water quality model to
provide the final linkages among watershed pollutant inputs, water quality and
light attenuation. Optical water column and epiphyte models predict light attenuation based on water quality. Using this integrated model it will be possible to predict the effects of a decrease in loading of a particular pollutant on conditions for
seagrass growth.
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4. Relating PAR and water quality through models.

After identifying “healthy” and “problem” areas and determining what causes
“problems,” setting restoration targets will be the next step. Targets for seagrass
coverage will be set segment-by-segment. These targets will be based on an evaluation of available information on present and historical seagrass coverage, water
quality, sub-basin characteristics and bathymetry. Seagrass targets will be described
by a combination of acreage, maximum growth depth and maps of targeted seagrass distribution.
Areal coverage targets will then be translated into water quality targets necessary to
protect or restore seagrass. Water quality targets will be based on the results of
site-specific monitoring and output of the optical model.
The main management use of the seagrass/water quality link will be to establish
Pollutant Load Reduction Goals (PLRGs). For most sub-basins, PLRGs will be based
on the light requirements of seagrass. PLRGs could then be translated into basinspecific rule criteria by the water management districts or local governments. The
establishment of consistent policies at all levels of government and in all aspects of
resource management (e.g., water quality, watershed land-use planning, habitat
protection, land acquisition) is a crucial strategy in the seagrass initiative.
One of the first applications will be to develop total suspended solids (TSS) and
nutrient PLRGs to reduce excessive loadings of these pollutants to the Lagoon.
Initial loading reductions will be accomplished through reduction of freshwater discharge volume. TSS and nutrient PLRGs will be further refined when a quantitative
understanding of the relationship between TSS and nutrient concentrations and
seagrass health is determined.
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5. Setting management targets.
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Actual management steps to protect and restore seagrass decline will require the
involvement and action of other agencies, local governments and the residents of
the Lagoon region. Because impacts to seagrass come from many sources, often
from locations remote from the Lagoon, management practices must be multifaceted and directed at the sources; that is, a fence around a seagrass bed will not
protect it; rather, solutions must be sought “upstream.”
These solutions will depend largely on other components of the IRLCCMP and will
involve several steps, including:
1.
2.
3.
4.

Formulating goals, policies and watershed management strategies;
Setting water quality targets;
Implementing watershed management plans; and
Monitoring the effectiveness of watershed management.
AGENCY
SJRWMD

SG 1
$808,000.00

$808,000.00

$70,000.00

$70,000.00

$878,000.00

$878,000.00

SFWMD
TOTAL

AGENCY TOTAL
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TABLE C-7: ESTIMATED COSTS FOR THE SEAGRASS PRESERVATION AND MANAGEMENT ACTION PLAN
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SFWMD
8%

SJRWMD
92%

FIGURE C-6: DISTRIBUTION OF ESTIMATED SEAGRASS PRESERVATION AND MANAGEMENT ACTION PLAN BY AGENCY
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Ad Valorem Taxes
Affinity
Boat Registration Fees
Emissions/Discharge-Based Fees
EPA Office of Research and Development - Water Pollution Control Grant
FDEP - Marine Resources Grant Program
- Section 310 Non-Point Source Management Grant
Florida Advisory Committee on Environmental Education
- Environmental Education Grant
General Sales and Use Taxes
Hard-To-Dispose Taxes
Motor Fuel Taxes
NOAA - Financial Assistance for Ocean Resource Conservation and
Assessment Program
- Habitat Conservation Grants
Pollutant Taxes Trust Fund
Real Estate Transfer Taxes
Rental Car Taxes
Revenue Bonds
Severance Taxes
Tax Increment Funding
Tourist Development Taxes
U.S. Fish and Wildlife Service - Coastal Wetlands Grant Program
- Endangered Species Conservation Grants
- Sport Fish Restoration Grants
- Wildlife Restoration Grants
U.S. Geological Survey - Water Resources Grant Program
Watercraft Sales Tax
Water Management Districts - Florida’s Water Management District Grants and Cost
Sharing Programs
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Action SG-1
Implement a program of restoration and management activities needed to maintain, protect and restore the seagrass community of the Indian River Lagoon.

BACKGROUND AND EXPECTED BENEFITS
Seagrass/SAV communities are vital to the health of the Indian River Lagoon. The
extent and health of the seagrass/SAV community has decreased significantly due
to declines in water quality, especially water clarity. Current water quality standards
are not based on the biological needs of seagrasses and are inadequate to guarantee conditions suitable to maintain a healthy seagrass community. By implementing
the Seagrass Preservation and Restoration Diagnostics Plan for the Indian River
Lagoon (Virnstein and Morris, 1996), water quality goals will be developed which,
when implemented and enforced, should improve water quality and the extent and
condition of the Indian River Lagoon seagrass/SAV community.

PRIORITY
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High
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HOW
1.01

Implement the Seagrass Protection and Restoration Diagnostics Plan for the
Indian River Lagoon.

WHO
Primary: SJRWMD
Support: SFWMD, FDEP, academia and research institutions, local governments
(counties and cities)

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Number of acres of seagrass gained.

RELATED ACTIONS
FSD-3, FSD-6, FSD-10, FSD-12, W-6
ACTION

AGENCY

EXISTING/NEW

COSTS EST.

SG 1.01

SJRWMD

Existing

Yes

SFWMD

Existing

Yes

YEAR 1
$316,500

YEAR 2
$181,500

YEAR 3

YEAR 4

$170,000

$40,000

$60,000

$10,000

YEAR 5
$100,000

$808,000
$70,000

TOTAL

TABLE C-8: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION SG-1

5-YEAR TOTAL

$878,000

Action Plan
Overview of Actions
W-1
W-2
W-3
W-4
W-5
W-6
W-7

Page 181
Page 183
Page 185
Page 187
Page 189
Page 191
Page 193

Improve implementation of wetlands protection programs.
Undertake a regular review of wetlands protection rules and regulations.
Establish wetlands or shoreline setback or buffers.
Acquire ownership or control of wetlands.
Reconnect impounded wetlands to the Indian River Lagoon.
Restore wetlands and shorelines.
Remove trash and litter from wetlands and shorelines.
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Goal II, Habitat Preservation and Restoration
Related SWIM Projects
SWIM Projects
IR-3-109-M
IR-2-203-D, F, M
IR-2-204-M
IR-6-503-M

Title
Land Cover Mapping
Wetlands Restoration/Preservation
Land Acquisition
SWIM/Local Government Planning

Major Issue
Habitat/Pollutant Loadings
Habitat
Habitat/Pollutant Loadings
All

OBJECTIVE
Preserve, protect, restore and enhance the wetlands resources of the Indian River
Lagoon basin.
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RELATED GOAL
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PRIORITY PROBLEM
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The wetlands of the Indian River Lagoon system are a key element of the Lagoon’s
ecosystem. Primarily, these wetlands serve as habitat for various species and protect water quality, but these wetlands also provide a number of other functions.
Some of these functions include support of the detrital food chain, buffering the
Lagoon from the impacts of activities on adjacent uplands, protecting the uplands
from erosion by absorbing wave energy and providing flood storage.
Wetlands in the Indian River Lagoon system are found in marine, estuarine and
freshwater environments. Many freshwater wetlands and streams are found adjacent or connected to the Lagoon system. Freshwater swamps and marshes are
found in the Lagoon region. Freshwater swamp habitat in the Lagoon region is
largely confined to bands of riverine swamps along the larger tributaries. Many
freshwater swamps are small, linear marshes found in the swales and depressions
between old dune ridges. The most extensive of these marshes may be found in
the Merritt Island National Wildlife Refuge and the Savannas State Reserve south of
Fort Pierce.
Another type of freshwater marsh often found in the Lagoon watershed is the flatwoods marsh or prairie. These are generally round depressions found in poorly
drained flatwood communities. Many of these marshes are small, often five acres or
less in size. Although normally isolated from other water bodies, many of these
marshes have been connected by man-made ditches to drainage systems leading to
the Indian River Lagoon.
Marshes and swamps are also found in the estuarine portion of the Indian River
Lagoon. Salt marshes, typical of the cooler, temperate, Carolinian biotic province,
are the dominant wetland type found in the northern portion of the Lagoon system. Mangrove forests (or swamps), typical of the warmer, subtropical, Caribbean
biotic province, are the dominant wetland type in the southern portion of the
Lagoon system. A transition from predominantly saltmarsh to predominantly mangrove forest occurs between Mosquito Lagoon and Sebastian Inlet.
Many square miles of wetlands have been destroyed as the result of development.
Brantly (1980) estimated 8 percent of Florida’s estuarine habitat had been lost to
development. Within the Indian River Lagoon region, Hoffman and Haddad (1988)
estimated 27 percent of the mangrove acreage in the Fort Pierce area was lost
between 1940 and 1987. While not documented, it is likely similar losses of wetlands acreage occurred in the vicinity of other urban centers in the Indian River
Lagoon region.

Continuing losses of wetlands acreage are the result of permitted, unpermitted and
exempt activities. Permits for construction in wetlands generally require the permittee to replace or mitigate for the wetlands acreage and functions impacted as a
result of these projects. Wetlands creation, enhancement and acquisition of wetlands
are all considered as potential mitigation measures. While wetlands creation does
replace acreage lost to construction, enhancement or acquisition results in a net loss
of wetlands acreage. In addition, wetlands created as mitigation projects have not
always been successful, resulting in a loss of wetland acreage and function.
The Environmental Resources Permitting program became effective in October
1995 and is implemented in the Indian River Lagoon region by the Florida
Department of Environmental Protection, St. Johns River Water Management
District and South Florida Water Management District. This permitting program
combines several permitting programs, such as dredge/fill, state lands, and management and storage of surface waters under one permit where many aspects of
natural resource impacts, including wetlands impacts, will be considered as part of
the permitting process.
Certain activities in wetlands are specifically exempted from permitting requirements at the state/federal level. While most of these activities are thought to have
little impact on wetlands function, some may result in the loss of wetlands acreage
and function.
Unpermitted activities include actions which are violations of wetlands protection
legislation. Presently, most violations are resolved and brought into compliance.

s e c t i o n

Recognizing the importance of the remaining wetlands in the preservation and protection of biological resources and water quality, a number of laws, regulations,
rules and ordinances have been enacted in recent years to provide protection for
wetlands and their functions. These regulations have been implemented by federal,
state, regional and local governments. Following passage of these legislative
actions, the rate of wetlands loss has been significantly reduced but not eliminated.
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In addition to direct losses caused by wetlands destruction, more than 62 square
miles of remaining wetlands were impounded for mosquito control purposes in the
Indian River Lagoon region (Rey and Kain, 1989). While these wetlands were not
destroyed, their connection to the Indian River Lagoon was severed. As a result,
wetland functions benefiting Indian River Lagoon water quality and wildlife were
largely lost. Efforts are presently under way to restore the functional and physical
connections between these impoundments and the Indian River Lagoon. These
activities are discussed in the companion action plan Impounded Marsh Restoration
and Management.
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Many activities which affect wetlands extent and function are not addressed by
wetland protection legislation and, as a result, could be considered “unpermitted.”
These include wetlands impacts such as erosion from boat wakes, impacts of activities on adjacent uplands, fouling by oil spills or trash, invasion of exotic vegetation
and natural causes, such as severe storms. These activities may result in a loss of
wetlands acreage and function.
AGENCY

W1

FDEP

W2

W3

W4

W5

$7,500

SJRWMD
SFWMD

W6

W7

AGENCY TOTAL

$83,334

$90,834

$100,000

$318,334

$418,334

$50,000

$318,334

$368,334

ECFRPC

$7,500

$7,500

$15,000

TCRPC

$7,500

$7,500

$15,000

IRLLAWG
Volusia County

$7,500

$3,615

$11,115

Brevard County

$7,500

$3,615

$11,115

Indian River County

$7,500

$3,615

$11,115

St. Lucie County

$7,500

$3,615

$11,115

Martin County

$7,500

$3,615

$11,115

$18,075

$963,077

TOTAL

$15,000

$7,500.00

$202,500

$720,002
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TABLE C-9: ESTIMATED COSTS FOR THE WETLANDS RESTORATION AND PRESERVATION ACTION PLAN
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FDEP
9%

Local
Governments
RPCs
6%
3%

WMDs
82%

FIGURE C-7: DISTRIBUTION OF WETLANDS RESTORATION AND PRESERVATION ACTION PLAN COSTS BY AGENCY
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Ad Valorem Taxes
Affinity
Boat Registration Fees
Conservation Easements
Corporate Gross Receipts Taxes
Corporate Income Taxes
Direct Donations
EPA Office of Research and Development
- Senior Environmental Employment Program
FDEP - Marine Resources Grant Program
- Recycling and Education Grants
- Solid Waste Management Grants
Fines and Penalties
Florida Advisory Committee on Environmental Education
- Environmental Education Grants
Florida Department of Community Affairs - Small Cities Block Grant
General Obligation Bonds
General Sales and Use Taxes
Grants/In-Kind
Hotel and Restaurant Taxes
Inheritance Taxes
Land Trusts
NOAA - Coastal Zone Management Administration Awards
- Financial Assistance for Ocean Resource Conservation and Assessment
- Habitat Conservation Grants
Real Estate Transfer Taxes
Recreational Fees
Rental Car Taxes
Severance Taxes
Special Assessments
Stamp fees
State Land Acquisition Funds
Tax Increment Funding
Tourist Development Taxes
Transferable Development Rights
U.S. Army Corps of Engineers - Aquatic Plant Control Grant
U.S. Fish and Wildlife Service - Coastal Wetlands Program
- Endangered Species Conservation Grants
- Sport Fish Restoration Grants
- Wildlife Restoration Grants
Watercraft Sales Tax
Wetland Mitigation Banking
Wetland Permit Fees
Water Management Districts - Florida’s Water Management District
Grants and Cost Sharing Programs
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POSSIBLE FUNDING SOURCES
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Action W-1
Improve implementation of wetlands protection programs.

BACKGROUND AND EXPECTED BENEFITS
Virtually every government entity present in the Indian River Lagoon region with
environmental regulatory or management responsibilities has some form of wetlands protection policy or rule. Their scope and the degree to which they are
implemented may differ greatly, however.
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State and federal agencies often have statutory or policy direction to protect wetlands and have staff dedicated to implementing these rules and regulations. Some
local governments also have developed specific wetlands rules and have committed
staff time to implementing these and other resource protection efforts. Many local
governments, however, have very general wetlands protection rules and have committed little staff time to wetlands or other resource protection efforts. Overall, most
local government efforts in wetlands protection occur as part of mosquito control
programs, as an adjunct to development plan review or through land acquisition
efforts. While these efforts are valuable to wetlands protection, permitting and
enforcement activities have generally been deferred to state and federal agencies.
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Ideally, all projects would avoid wetlands impacts. Avoidance is not always possible, however, so mitigation of wetlands impacts is a necessary part of wetlands
permitting programs. Replacement of wetlands acreage and function is a key element in avoiding wetlands loss.
An increased commitment at all levels of government to implementing wetlands
programs will result in increased protection for wetlands resources. Improved protection for wetlands of the Indian River Lagoon region will also improve protection
for all resources of the Lagoon.

PRIORITY
High

HOW
1.01

A no-net-loss of wetlands policy should be fully implemented at all levels
of government.
1.02
Implement mitigation standards, policies or rules which include the following requirements:
1.02.01 Avoidance of wetlands impacts should be the primary mitigation standard.
1.02.02 Mitigation projects should be in-kind and result in no loss of wetlands
acreage or function.

WHO
Primary: USACOE, USFWS, NMFS, FDEP, WMDs, DCA/FCMP and local governments (1.01 - 1.03); RPCs (1.04), WMDS (1.05); NMFS (1.05)
Support: Interest groups (1.01 - 1.03); USACOE, USFWS, FDEP, WMDS (1.04,
1.05); RPCs (1.05)

s e c t i o n

1.02.03 All mitigation projects should be carefully designed, constructed and monitored to ensure success.
1.03
Provide adequate staff for the implementation of wetlands protection programs at all levels of government.
1.04
Develop and update model wetlands rules and ordinances for adoption by
local governments.
1.05
Offer training, support or technical assistance to local-government wetlands protection programs.

WHERE
Throughout the Indian River Lagoon region.

Number of agencies with wetlands protection policies and staff to implement
these policies.

RELATED ACTIONS
None
ACTION

AGENCY

EXISTING/NEW

W 1.01-.03

SJRWMD

Existing

No

SFWMD

Existing

No

ECFRPC

New

Yes

$7,500

$7,500

TCRPC

New

Yes

$7,500

$7,500

SJRWMD

New

No

SFWMD

New

No

W 1.04
W 1.05

COSTS EST.

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

TOTAL

TABLE C-10: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION W-1

5-YEAR TOTAL

$15,000
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MEASURE OF PROGRESS
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Action W-2
Undertake a regular review and updating of wetlands protection rules and regulations.

BACKGROUND AND EXPECTED BENEFITS
Recognizing the importance of wetlands in the protection and preservation of biological resources and water quality, numerous policies, laws, rules, regulations and
ordinances to protect wetlands have been enacted at all levels of government.
These rules have provided improved wetlands protection, significantly reducing the
rate of wetlands loss.
The effectiveness of some policies and rules may change with the passage of time,
however. Interpretations of policies or rules may have changed, reducing their effectiveness. Exempted activities which once seemed harmless may be causing the loss
of wetlands acreage and function. In other situations, the converse may be true:
activities which have been found to have little or no wetlands impact require property owners to seek permits or approvals. Through regular review and updating of
wetlands policies and rules, improved wetlands protection may be maintained.
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PRIORITY
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High

HOW
2.01

2.02
2.03
2.04

Review wetlands policies, statutes, rules regulations and ordinances for
effectiveness and efficiency. This review should occur on a three to five
year basis.
Develop needed changes based on review.
Enact needed statutory changes.
Enact needed policy, rule, regulation and ordinance changes.

WHO
Primary: FDEP (2.01 - 2.02), Florida Legislature (2.03), all agencies with wetlands
policies or rules (2.04)
Support: EPA, FDEP, WMDs, RPCs, DCA/FCMP, interest groups

WHERE
Throughout the Indian River Lagoon region.

Number of agencies implementing regular review of wetlands policies and
regulations.

RELATED ACTIONS
None
ACTION

AGENCY

EXISTING/NEW

COSTS EST.

W 2.01

FDEP

New

Yes

W 2.02-.04

FDEP

New

No

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

$7,500

5-YEAR TOTAL
$7,500

TOTAL

s e c t i o n

MEASURE OF PROGRESS

$7,500

A small white-tailed deer roams near northern Brevard County.
Courtesy of Jim Angy
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TABLE C-11: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION W-2
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Action W-3
Establish wetlands or shoreline setbacks or buffers.

BACKGROUND AND EXPECTED BENEFITS
The wetlands of the Indian River Lagoon provide several valuable functions which
benefit the Lagoon and adjacent uplands. These wetlands occur along the shoreline
of the Lagoon, its tributaries and within the watershed of the Lagoon. These wetlands treat upland runoff, trap pollutants and sediment, protect water quality in the
Lagoon, and protect uplands from erosion and flooding.
To provide protection for wetlands and their functions, buffer zones or setbacks
should be established for the Indian River Lagoon for new construction. These setbacks could be modeled after the resource-based development setbacks developed
by the SJRWMD for the Wekiva River and Econlockhatchee River in central Florida.

PRIORITY

LIVING RESOURCES
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Medium
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HOW
3.01
3.02
3.03

3.04

Design and undertake a study to develop appropriate setbacks or buffers
for wetlands or shorelines along the Indian River Lagoon.
Develop a model setback or buffer policy and ordinance.
Incorporate Indian River Lagoon setback or buffer policies into regional
and local government (county and city) comprehensive growth
management plans.
Pass and implement buffer or setback ordinance.

WHO
Primary:
Support:

WMDs (IRL-SWIM) (3.01); RPCs (3.02, 3.03); local governments
(3.03, 3.04)
FDEP, DCA/FCMP, WMDs, RPCs, academia, interest groups

s e c t i o n

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Development and implementation of resource-based development setback
requirements.

RELATED ACTIONS
FSD-7

W 3.01

AGENCY

EXISTING/NEW

COSTS EST.

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5 5-YEAR TOTAL

SJRWMD

New

Yes

$70,000

$70,000

SFWMD

New

Yes

$35,000

$35,000

W 3.02- 04 SJRWMD

New

Yes

$30,000

$30,000

SFWMD

New

Yes

$15,000

$15,000

Volusia County

New

Yes

$7,500

Brevard County

New

Yes

$7,500

$7,500

Indian River County

New

Yes

$7,500

$7,500
$7,500

$7,500

St. Lucie County

New

Yes

$7,500

Martin County

New

Yes

$7,500

$7,500

ECFRPC

New

Yes

$7,500

$7,500

TCRPC

New

Yes

$7,500

$7,500
TOTAL

TABLE C-12: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION W-3

$202,500
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ACTION
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Action W-4
Acquire ownership or control of wetlands.

BACKGROUND AND EXPECTED BENEFITS
Much of the wetlands acreage in the Indian River Lagoon basin is privately owned.
This acreage includes wetlands adjacent to the Indian River Lagoon that have been
impounded for mosquito control purposes, other adjacent but unimpounded wetlands and wetlands found in uplands areas which are often isolated from the
Lagoon or other natural water bodies. As a result, these wetlands (particularly
those that are “isolated”) are subject to the threat of development. Development of
wetlands will result in the loss of wetlands functions which are beneficial to the
Indian River Lagoon and adjacent uplands.

LIVING RESOURCES
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While setbacks, buffers or conservation easements may provide wetlands protection, ownership allows for complete management of these wetlands. The ability to
manage wetlands is particularly important for mosquito control purposes.
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Acquisition of wetlands and associated environmentally sensitive lands is a key element of the Land Acquisition Action Plan, which is a regional effort to acquire
environmentally endangered lands, such as wetlands, throughout the Indian River
Lagoon region.

PRIORITY
High

HOW
4.01
4.02
4.03

Identify privately owned wetlands.
Classify or rank these wetlands for acquisition.
Acquire ownership, conservation easements, or similar forms of control for
identified wetlands.

WHO
Primary: Indian River Lagoon Land Acquisition Working Group
Support: WMDs (IRL-SWIM), FMEL, SOMM, USFWS, Mosquito Control Districts,
local governments (county and city)

s e c t i o n

WHERE
Privately owned wetlands throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Acres of wetlands acquired.

RELATED ACTIONS
LA-1, LA-2
AGENCY

EXISTING/NEW

COSTS EST.

W 4.01

IRLLAWG

New

No*

W 4.02

IRLLAWG

New

No*

W 4.03

IRLLAWG

New

No*

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL

TOTAL
*Subsumed under Action LA 1

TABLE C-13: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION W-4

Turkey Creek in Palm Bay, Florida.
Courtesy of Robert A. Day.
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ACTION
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Action W-5
Reconnect impounded wetlands to the Indian River Lagoon.

BACKGROUND AND EXPECTED BENEFITS
Approximately 75 percent of the wetlands along the Indian River Lagoon have
been impounded for mosquito control purposes, isolating these marshes from the
open waters of the Indian River Lagoon. While providing effective mosquito control, impoundment of these marshes has resulted in the loss of available habitat
and benefits to water quality.
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In recent years, management strategies have been developed which restore the
connection between the impounded marshes and the open waters of the Lagoon.
These strategies have been implemented in many mosquito control impoundments.
Restoring the exchange of water and organisms between these formerly isolated
wetlands and the Indian River Lagoon benefits water quality, fisheries and many
other resources.
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Reconnection of impounded marshes to the Indian River Lagoon is a primary component of the Impounded Marshes Restoration and Management Action Plan.
Please refer to this related action plan for further details on activities concerning
impounded wetlands in the Indian River Lagoon region.

PRIORITY
High

HOW
5.01

Continue efforts to reconnect all impounded marshes to the Indian
River Lagoon.

WHO
Primary: WMDs (IRL-SWIM), mosquito control districts
Support: USFWS, FDEP, SOMM, local governments (county)

WHERE
Mosquito control impoundments throughout the Indian River Lagoon region.

Acres of impounded wetlands reconnected to the Indian River Lagoon.

RELATED ACTIONS
IM-1, IM-2

W 5.01

AGENCY

EXISTING/NEW

COSTS EST.

SJRWMD

Existing

No*

SFWMD

Existing

No*

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL

TOTAL
*Subsumed under IM 1

TABLE C-14: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION W-5
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ACTION

s e c t i o n

MEASURE OF PROGRESS
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Action W-6
Restore wetlands and shorelines.

BACKGROUND AND EXPECTED BENEFITS
Certain shorelines and wetlands in the Indian River Lagoon are barren of vegetation as the result of erosion due to high wave energy or boat wakes, unauthorized
clearing or other activities. Other wetlands and shorelines have been invaded by
exotic (non-native) plants. These plants have invaded or displaced many square
miles of native wetlands vegetation with an associated loss of wetlands function.
Revegetating these shorelines and wetlands with native species will increase wetlands acreage, help stabilize these areas and restore wetlands or shoreline function,
benefiting water quality and habitat.
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While restoration projects may be associated with mitigation projects or required
restoration projects, many are undertaken as public involvement projects. Please refer
to the Public Involvement and Education Action Plan for further information on how
public involvement activities, such as wetlands restoration, will be implemented.
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Identifying and ranking areas in need of restoration will focus restoration efforts on
areas where there is a good probability of success. Once potential project areas are
identified, agencies, local governments, developers seeking mitigation sites, groups
seeking a public service project, interest groups or others will be able to locate
sites for restoration projects.
An example of this type of project is the mangrove project currently being undertaken by the Environmental Learning Center. This project involves several agencies
and private groups in a project to plant mangroves on barren shorelines in the
southern portion of the Indian River Lagoon.

PRIORITY
Medium

HOW
6.01
6.02
6.03

Identify shorelines or wetlands which are either barren of vegetation or
have been invaded by exotic plant species.
Classify and rank these areas based on the need for restoration and the
probable success of restoration projects.
Develop partnerships or coalitions with local governments, interest groups,
the private sector or other parties to accomplish restoration projects.

Primary:
Support:

WMDs (IRL-SWIM), FDEP (6.01-6.03), public/private partnerships or
coalitions (6.03)
Local governments, interest groups, NMFS, USFWS, EPA

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS

s e c t i o n

WHO

Acres of wetlands or length of shoreline restored.

RELATED ACTIONS
PIE-4, SG-1, BD-3
AGENCY

W 6.01- 02

FDEP

New

Yes

$41,667

$41,667

$83,334

SJRWMD

New

Yes

$41,667

$41,667

$83,334

W 6.03

EXISTING/NEW

COST EST.

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL

SFWMD

New

Yes

$41,667

$41,667

SJRWMD

New

Yes

$47,000

$47,000

$47,000

$47,000

$47,000

$235,000

$83,334

SFWMD

New

Yes

$47,000

$47,000

$47,000

$47,000

$47,000

$235,000

TOTAL

$720,002

TABLE C-15: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION W-6
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Action W-7
Remove trash and litter from wetlands and shorelines.

BACKGROUND AND EXPECTED BENEFITS
Trash and litter may be found along shorelines and in wetlands throughout the
Indian River Lagoon region. In addition to being aesthetically unpleasant, this
material may affect wetlands function and may be harmful to wildlife.
While projects to remove trash from wetlands and shorelines may be associated
with mitigation projects or regulatory actions, several groups have undertaken
clean-up efforts. These groups include beautification groups which have developed
“Adopt-A-Shoreline” projects or have become local sponsors of the nationwide
“Coastal Cleanup” days.
Please refer to the Public Involvement and Education Action Plan for further information on how public involvement activities, such as removal of trash and litter
from shorelines, is to be implemented.
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PRIORITY
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High

HOW
7.01
7.02

Provide support to anti-litter programs.
Provide support to beautification groups sponsoring shoreline and wetland
cleanup programs.

WHO
Primary: Interest groups
Support: FDEP, DCA/FCMP, WMDs (IRL-SWIM), local governments
(county and city), private industry

s e c t i o n

WHERE
Shorelines and wetlands throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Acres of wetlands or length of shoreline cleaned.

RELATED ACTIONS
PIE-4
ACTION

AGENCY

EXISTING/NEW

COST EST.

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL

W 7.01-.02

Volusia County

New

Yes

$723

$723

$723

$723

$723

$3,615

Brevard County

New

Yes

$723

$723

$723

$723

$723

$3,615

Indian River County

New

Yes

$723

$723

$723

$723

$723

$3,615

St. Lucie County

New

Yes

$723

$723

$723

$723

$723

$3,615

Martin County

New

Yes

$723

$723

$723

$723

$723

$3,615

TOTAL

$18,075

Public and private ownership of mosquito impoundment acreage in the Indian
River Lagoon System. Courtesy of Duane DeFreese.
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TABLE C-16: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION W-7
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LIVING RESOURCES
NATURAL COMMUNITIES
IMPOUNDED MARSH RESTORATION AND MANAGEMENT
Action Plan
Overview of Actions
IM-1

Page 200

IM-2

Page 203

Complete or continue the diagnostic, management or feasibility projects
related to marshes impounded for mosquito control found in the
1994 SWIM Plan.
Continue acquisition of privately owned impounded marshes or obtain
conservation easements allowing restoration of their natural function.

RELATED GOAL
Goal II, Habitat Preservation and Restoration
Related SWIM Projects
SWIM Projects
IR-3-109-M
IR-2-203-D, F, M
IR-2-204-M
IR-6-503-M

Title
Land Cover Mapping
Wetlands Restoration/Preservation
Land Acquisition
SWIM/Local Government Planning

Major Issue
Habitat/Pollutant loadings
Habitat
Habitat/Pollutant Loadings
All

OBJECTIVE
Restore the functions of marshes impounded for mosquito control.

PRIORITY PROBLEM
Starting with initial projects in the 1930s, more than 62 square miles of Indian River
Lagoon wetlands were impounded (diked) for mosquito control purposes. While
impoundment was an effective method of controlling mosquitoes, it also isolated
75 percent of the Lagoon’s wetlands from the open waters of the Lagoon. As a
result, the water quality and habitat benefits of these wetlands to the Indian River
Lagoon were largely lost.

Changes in the vegetative community from a herbaceous high marsh to a mangrove
forest occurred in many impoundments as a result of water level management.
These changes typically occurred in impoundments south of Melbourne where high
water levels were maintained by pumps drawing water from the Lagoon.
In other impoundments, particularly those where water levels were maintained by
artesian wells, salinities decreased to virtually freshwater levels which often resulted in a loss of estuarine species and an abundance of freshwater plant and animal
species. In many of these impoundments the vegetative community became a cattail (Typha sp.) monoculture.
In recent years, most publicly owned impoundments in the Indian River Lagoon
from Brevard County south are now under what is known as rotational impoundment management (RIM). As part of RIM, numerous water control structures (gated
culverts) have been installed in the berms of impounded marshes throughout the
Indian River Lagoon basin. Many of these installations were sponsored by the
Indian River Lagoon SWIM program in cooperation with local mosquito control districts and the U.S. Fish and Wildlife Service.
While there are several variations of RIM, generally water levels are maintained at
levels adequate to control mosquitoes during the breeding season, which is roughly from April through October. During the remainder of the year, the structures are
opened, restoring the connection between the impoundments and the Indian River
Lagoon.
In Volusia County, most publicly owned impoundments have been converted to
open marsh water management (OMWM). Under this management protocol,
marshes are connected to the Lagoon throughout the year through open culverts or
breaches in the impoundment berm. Ponds or ditches connected to tidal waters
may be used to control mosquito production.

s e c t i o n

While little consideration was given to wildlife, in many impoundments this form
of management appeared to result in improved habitat for waterfowl and wading
birds. However, since the marshes remain isolated from the Lagoon, many aquatic
species dependent on marsh or wetlands habitat during certain portions of their
life cycle were adversely affected.
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For many years, management of these impoundments was primarily limited to
water level control during mosquito breeding season. This control was generally
accomplished through the use of pumps or artesian wells.
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RIM and OMWM have been beneficial to the Indian River Lagoon in many
respects. A number of studies have documented changes in water quality and
species composition of impoundments under RIM. Lagoonal species which are normally found in unimpounded marshes are now found in impoundments under
RIM. Studies have documented heavy use of RIM impoundments by snook, tarpon
and many other important Lagoon species. Cattails, when subjected to increased
salinities found in RIM or OMWM impoundments, do not thrive. As a result,
impoundments which were largely freshwater and dominated by cattails are now
returning to saltmarsh habitats, as they were historically.
RIM or OMWM has not been implemented in all impounded marshes because
many of the impoundments in the Lagoon region are privately owned. Often, the
local mosquito control district simply has a verbal agreement with the property
owner to “use” his property for mosquito control. While verbal agreements may
have been appropriate in the past, many present-day impoundment owners believe
their lands have development potential. As a result, these owners are often reluctant to allow revised management practices which may improve impoundment productivity and subsequently increase the difficulty of obtaining development permits
for these properties.
Through the SJRWMD land acquisition program, Conservation and Recreation
Lands (CARL) program, Preservation 2000 (P2000) and local environmental land
acquisition programs, several privately owned impoundments have been acquired
and RIM or OMWM established. An inventory of impoundments and their ownership has been developed for use in acquisition or management. Acquisition of
impoundments is ongoing and should continue through the coming years with the
goal of either acquiring all privately owned impoundments or obtaining conservation easements allowing RIM or OMWM.
The implementation of RIM or OMWM has provided many benefits to the Indian
River Lagoon when compared to past management practices. Additional improvements in impoundment management practices are possible, however, which may
further restore the functional relationship between impounded marshes and the
Lagoon.
The implementation of improved impoundment management strategies, as well as
the continued refinement of these strategies to provide mosquito control while further restoring the functional relationship between the Indian River Lagoon and
impounded marshes, will be a vital element in the maintenance of a healthy and
diverse Indian River Lagoon system.

IM 2

AGENCY TOTAL

FDEP

$3,615

FGFC

$1,810

$1,810

$1,210,092

$1,210,092

SJRWMD
SFWMD

$3,615

$143,500

$143,500

FMEL

$1,810

$1,810

ECFRPC

$7,500

$7,500

TCRPC

$7,500

$7,500

$1,168,477

$1,168,477

$137,310

$137,310

IRLLAWG
Brevard County MCD
Indian River County MCD
St. Lucie County MCD

$1,810

$1,810

Volusia County

$7,500

$7,500

Brevard County

$7,500

$7,500

Indian River County

$7,500

$7,500

St. Lucie County

$7,500

$7,500

Martin County

$7,500

$7,500

$2,720,924

$2,720,924

TOTAL

TABLE C-17: ESTIMATED IMPOUNDED MARSH RESTORATION AND MANAGEMENT ACTION PLAN COSTS

MCDs
48%

Local
Governments
1%
RPCs
1%
FMEL
<1%

WMDs
50%

FIGURE C-8: DISTRIBUTION OF ESTIMATED IMPOUNDED MARSH RESTORATION AND MANAGEMENT ACTION PLAN
COSTS BY AGENCY
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Ad Valorem Taxes
Conservation Easements
Corporate Income Taxes
Development Impact Fees
Direct Donations
FDEP - Marine Resources Grant Program
General Obligation Bonds
General Sales and Use Taxes
Grants/In-Kind
Inheritance Taxes
Land Trusts
NOAA - Coastal Zone Management/Estuarine Research Reserves
- Financial Assistance for Ocean Resources Conservation and
Assessment Program
- Habitat Conservation Grants
Real Estate Transfer Taxes
Severance Taxes
Stamp Fees
State Land Acquisition Fees
Transferable Development Rights
U.S. Fish and Wildlife Service - Coastal Wetlands Grant Program
- Endangered Species Conservation Grants
- Sport Fish Restoration Grants
- Wildlife Restoration Grants
Wetlands Mitigation Banking
Wetland Permit Fees
Water Management Districts - Florida’s Water Management District
Grants and Cost Sharing Programs

A sea turtle heads ashore for nesting.
Courtesy of U.S. Fish & Wildlife Service.

BACKGROUND AND EXPECTED BENEFITS
Control of saltmarsh mosquitoes in the Indian River Lagoon region has been largely
accomplished through impoundment of salt marshes. Presently, approximately 75
percent of the salt marshes historically associated with the Indian River Lagoon are
impounded, This not only resulted in the isolation of these marshes from the Indian
River Lagoon but also a loss of habitat availability and benefits to water quality.
For many years, management of these impoundments was limited to maintaining
elevated water levels during mosquito breeding season. In recent years, RIM and
OMWM have helped restore the connection between impoundments and the open
waters of the Lagoon. OMWM is primarily used in Volusia County’s herbaceous
marshes. RIM is used throughout the remainder of the Lagoon in mangrove-dominated impoundments.
Several projects have been initiated through the IRL-SWIM program supporting
efforts to implement improved management practices in impounded marshes
throughout the Indian River Lagoon region to restore their ecological function.
These projects include efforts to restore exchange of waters and organisms
between these marshes and the Lagoon, an inventory of all impoundments describing their current condition and management, and efforts to refine management
strategies to further restore the functional relationship between impounded marshes
and the Lagoon. Restoring exchange of water with the Indian River Lagoon will
benefit water quality, fisheries and many other resources.

PRIORITY
High

LIVING RESOURCES
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Complete or continue diagnostic, management or feasibility projects related to marshes
impounded for mosquito control found in the 1994 SWIM Plan.

s e c t i o n

Action IM-1

200

s e c t i o n

HOW
1.01

1.01.01
1.01.02
1.01.03
1.02
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1.02.01
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1.03

1.03.01
1.04

Continue the process of updating the inventory of impounded marshes
developed in 1989 by the Florida Medical Entomology Laboratory. Enter
this and other information into a geographic information system (GIS).
Continue to update computer systems supporting the impounded
marshes database.
Continue acquisition of updated data and information from agencies
involved in impoundment regulation and management.
Conduct regular review and analysis of data and information.
Continue efforts to reconnect all impounded marshes to the Indian
River Lagoon.
Implement impoundment strategies such as RIM or OMWM in
reconnected marshes.
Continue efforts to refine and improve existing impoundment management
strategies to maximize connection between impounded marshes and the
Indian River Lagoon.
Continue efforts to support development and refinement of regional or
block management plans for impounded marshes.
Develop and include a policy in regional and local-government comprehensive growth management plans supporting the reconnection of impounded
marshes to the Indian River Lagoon and the implementation of improved
management practices throughout the Indian River Lagoon region.

WHO
Primary:

Support:

WMDs (IRL-SWIM) (1.01-1.03), RPCs (1.04), Subcommittee on
Managed Marshes, local mosquito control districts, Florida Medical
Entomology Laboratory
FDACS, USFWS, FDEP, DCA/FCMP, local governments
(county and city), academia

WHERE
Impounded marshes throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Number or percent of projects in the IRL-SWIM Plan completed or continued.

RELATED ACTIONS
W-5

EXISTING/NEW

COST EST.

IM 1.01.01

SJRWMD

Existing

Yes

IM 1.01.02-.03 SJRWMD

Existing

SFWMD
IM 1.02

IM 1.03

IM 1.04

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5 5-YEAR TOTAL

Yes

$4,000

$4,000

$4,000

$4,000

Existing

Yes

$2,000

$2,000

$2,000

$2,000

$8,000

SJRWMD

Existing

Yes

$259,259

$259,259

$194,445

$194,445

$1,166,667

SFWMD

Existing

Yes

$27,100

$27,100

$27,100

$27,100

$27,100

$135,500

Brevard Co. MCD

Existing

Yes

$259,259

$259,259

$259,259

$194,445

$194,445

$1,166,667

$22,000

$259,259

$22,000
$16,000

St. Lucie Co. MCD

Existing

Yes

$27,100

$27,100

$27,100

$27,100

$27,1000

$135,500

FDEP

Existing

Yes

$723

$723

$723

$723

$723

$3,615

FGFWFC

Existing

Yes

$362

$362

$362

$362

$362

$1,810

FMEL

Existing

Yes

$362

$362

$362

$362

$362

$1,810

SJRWMD

Existing

Yes

$1,085

$1,085

$1,085

$1,085

$1,085

$5,425

Brevard Co. MCD

Existing

Yes

$362

$362

$362

$362

$362

$1,810

Indian River Co. MCD Existing

Yes

$362

$362

$362

$362

$362

$1,810

$362

$362

$362

$362

$362

St. Lucie Co. MCD

Existing

Yes

ECFRPC

New

Yes

$7,500

$7,500

TCRPC

New

Yes

$7,500

$7,500

Volusia Co.

New

Yes

$7,500

$7,500

Brevard Co.

New

Yes

$7,500

$7,500

$1,810

Indian River Co.

New

Yes

$7,500

$7,500

St. Lucie Co.

New

Yes

$7,500

$7,500

Martin Co.y

New

Yes

$7,500

$7,500
TOTAL
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AGENCY

$2,720,924

TABLE C-18: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION IM-1

Bean pickers in Jensen Beach, c. 1900. Courtesy of the Brevard County Historical Commission.
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Continue acquisition of privately owned impounded marshes or obtain conservation
easements allowing restoration of their natural functions.

BACKGROUND AND EXPECTED BENEFITS
Presently, 40 percent of the impounded marshes in the Indian River Lagoon are
privately owned. While some property owners are willing to enter into agreements
allowing improved management practices to be implemented, many owners are
reluctant as they fear these practices will affect the value of their property by
reducing its development or mitigation potential.
Obtaining the ability to manage these impoundments either through ownership
or easements will allow the implementation of improved impoundment management practices benefiting water quality, fish and other wildlife. Of these options,
obtaining ownership of the impoundment may be the preferred alternative for
both the property owner and mosquito control districts, as it relieves the owner
of property tax liability and provides for more complete management control of
the impoundment.

PRIORITY
High

HOW
2.01

Acquire ownership or conservation easements for all impounded marshes
in the Indian River Lagoon region. Acquisition of privately owned
impounded marshes is a key element in the Land Acquisition Action Plan.
Please refer to this action plan for further details on how this action will
be implemented.

WHO
Primary: Indian River Lagoon Land Acquisition Working Group, WMDs, mosquito
control districts
Support: Local governments (county and city), FMEL, SOMM, FDEP

WHERE
Privately owned impounded marshes throughout the Indian River Lagoon region.

Acreage of privately owned impounded marshes purchased or easements acquired.

RELATED ACTIONS
LA-1, LA-2, W-4
ACTION

AGENCY

EXISTING/NEW

COST EST.

IM 2.01

IRLLAWG

New*

No

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

TOTAL

5-YEAR TOTAL

s e c t i o n

MEASURE OF PROGRESS

*Subsumed in Action LA 2

r~-

~

LIVING RESOURCES
Natural Communities Impounded Marshes Action Plan

TABLE C-19: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION IM-2
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Overview of Actions
LA-1

Page

209

LA-2

Page

211

Develop a coordinated strategy to identify, classify, acquire and manage
environmentally sensitive lands throughout the Indian River Lagoon region.
Acquire ownership or management of wetlands adjacent to the Indian
River Lagoon.
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RELATED GOAL
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Goal II, Habitat Protection and Restoration
Related SWIM Projects
SWIM Projects
IR-3-109-M
IR-2-203-D, F, M
IR-2-204-M
IR-6-503-M

Title
Land Cover Mapping
Wetlands Restoration/Preservation
Land Acquisition
SWIM/Local Government Planning

Major Issue
Habitat/Pollutant Loadings
Habitat
Habitat/Pollutant Loadings
All

OBJECTIVE
Develop and implement mechanisms to acquire lands for the purposes of protecting biodiversity, enhancing critical habitat linkages and habitat integrity, and protecting environmentally endangered habitats within the Indian River Lagoon basin.

PRIORITY PROBLEM
The Indian River Lagoon is greatly influenced by land-based impacts associated
with urbanization of the coastal zone, non-point source impacts, wetlands alteration and destruction. Wetlands losses and alterations have been significant along
the shoreline of the Lagoon in all counties of the Lagoon region, resulting in
impacts such as altered drainage patterns, disconnection of marsh ecosystems by
mosquito control practices, altered hydrologic regimes and introduction of exotic
species. Protection and enhancement of the remaining functional upland-wetlandLagoon linkages is critical to the long-term protection of the quality and biological
resources of the Indian River Lagoon.

While there are a number of land acquisition initiatives under way throughout the
Indian River Lagoon region, there have been no comprehensive attempts to inventory or prioritize acquisitions throughout the Lagoon region. The lack of a strategic,
Lagoon-wide, land acquisition plan is an impediment to the prioritization of acquisition initiatives and to responses to requests for off-site mitigation projects from
development interests. The absence of a biological and ownership inventory for
wetlands associated with the Lagoon creates a situation where acquisition and mitigation decisions are made on a site-specific basis without the support of a longterm, strategic acquisition and management plan.
Recently, IRLNEP and IRL-SWIM initiated a cooperative effort among the counties
along the Lagoon to develop an inventory of wetland property and ownerships. A
working group named the Indian River Lagoon Land Acquisition Working Group
has been established which consists of representatives of various regulatory and
management agencies, counties and private organizations.
The inventory, which was recently completed, will be an invaluable tool for strategic conservation and management planning. The data will help to assess the status
of the protected area network along the Lagoon, highlight acquisition priority areas
and illustrate the potential costs of a large-scale, multi-agency acquisition initiative
for the Indian River Lagoon. In the future, this initial effort could be expanded to
include critical uplands-wetlands-Lagoon linkages, as well as wetlands.
The development and implementation of a coordinated, Lagoon-wide, land acquisition program will be a critical step toward protection, preservation and restoration
of the integrity, productivity and biodiversity of the Indian River Lagoon’s resources
for this and future generations.

s e c t i o n

Along with the passage of the Preservation 2000 Act in 1990, a number of acquisition initiatives funded by local interests, water management districts and the
Conservation and Recreation Lands (CARL) program enhanced the financial ability
of the state to acquire endangered lands and limit environmental alteration or
destruction of important natural resources. Many local governments throughout the
state responded to this funding availability by passing local land acquisition referendums to purchase environmentally endangered lands. Active land acquisition
programs exist in Volusia County ($20 million), Brevard County ($55 million),
Indian River County ($26 million), St. Lucie County ($20 million), Martin County
($20 million) and Palm Beach County ($100 million).
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Although current wetlands and other regulations provide a level of protection
from development, regulations often fail to protect these systems from functional
disruption, hydrological alteration and encroachment. More importantly, it is not
feasible to restore, enhance or manage these sites as long-term projects through
regulation.
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FDEP

LA 1

LA 2

$16,270

$16,270

SJRWMD

$770,075

$770,075

SFWMD

$424,210

IRLLAWG

$125,000
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$424,210
$235,000

$360,000

Volusia County

$16,270

$16,270

Brevard County

$32,540

$32,540

Indian River County

$32,540

$32,540

St. Lucie County

$16,270

$16,270

Martin County

$16,270

$16,270

TOTAL

$1,449,445

$235,000

$1,684,445

TABLE C-20: ESTIMATED LAND ACQUISITION ACTION PLAN COSTS

Local
Governments
7%
FDEP
1%

IRLLAWG
21%

207

AGENCY TOTAL

WMDs
71%

FIGURE C-9: DISTRIBUTION OF ESTIMATED LAND ACQUISITION ACTION PLAN COSTS BY AGENCY
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Ad Valorem Taxes
Conservation Easements
Direct Donations
FDEP - Florida Recreation Development Assistance Program
- Land and Water Conservation Fund
General Obligation Bonds
Grants/In-Kind
Hotel and Restaurant Taxes
Inheritance Taxes
Land Trusts
NOAA - Coastal Zone Management Administration Awards
- Coastal Zone Management/Estuarine Research Reserve
Real Estate Transfer Fees
Special Assessments
Stamp Fees
State Land Acquisition Funds
Transferable Development Rights
U.S. Fish and Wildlife Service - Coastal Wetlands Grant Program
- Endangered Species Conservation Grants
- Sport Fish Restoration Grants
Wetland Permit Fees
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Develop a coordinated strategy to identify, classify, acquire and manage environmentally
sensitive lands throughout the Indian River Lagoon region.

BACKGROUND AND BENEFITS
Presently, there are several land acquisition initiatives with active programs within
the Indian River Lagoon region. These programs are implemented by a myriad of
groups including federal, state and regional agencies, local governments and private
organizations. Coordination of these efforts on a regional basis is limited, which
likely reduces the effectiveness of these programs in protecting the integrity, productivity and diversity of the natural resources of the Indian River Lagoon region.
Improved coordination of these efforts to develop a regional strategy to acquire
environmentally sensitive lands will increase the efficiency and effectiveness of
these programs in protecting and enhancing the resources of the Indian River
Lagoon region.

PRIORITY
High

HOW
1.01

Expand the role of IRLLAWG to include consideration of upland community protection, including their linkages to wetlands, other communities and
the Indian River Lagoon.
1.02
Formalize the IRLLAWG by obtaining commitments of cooperation and
support from participating agencies, local governments and organizations.
These commitments may be in the form of policy statements, staff support,
financial support or other means.
1.03
Develop a prioritized list of lands for acquisition. This list should be developed in cooperation with the Indian River Lagoon Biodiversity Committee.
1.03.01 Evaluate the current status of protected areas within the Indian River
Lagoon region.
1.03.02 Undertake an assessment of natural communities within the Indian River
Lagoon basin that are in public and private ownership.
1.03.03 Prioritize areas for acquisition or management.
1.04
Develop and implement strategies to acquire ownership or management of
highly ranked properties.

WHO
Primary: IRLLAWG
Support: WMDs (IRL-SWIM), FDEP, local governments, interest groups

s e c t i o n

1.04.01 Evaluate the potential for support for a multi-agency Indian River Lagoon
acquisition project to be submitted to the CARL program or other land
acquisition programs.
1.04.02 Evaluate the potential for non fee-simple mechanisms for instituting management, such as conservation easements, preferential tax assessment programs and donations.
1.04.03 Evaluate the potential of private non-profit land trusts.

WHERE

MEASURE OF PROGRESS
Establishment and implementation of an Indian River Lagoon-wide land acquisition
working group. Development and implementation of a strategy to identify and
acquire environmentally sensitive lands in the Indian River Lagoon basin.

RELATED ACTIONS
BD-2, W-4, IM-2, ETS-3
ACTION
LA 1.01
LA 1.02

AGENCY

EXISTING/NEW COST EST.

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5 5-YEAR TOTAL

SJRWMD

New

Yes

$141,000

$141,000

$141,000

$141,000

$141,000

$705,000

SFWMD

New

Yes

$78,334

$78,334

$78,334

$78,334

$78,334

$391,670

FDEP

New

Yes

$3,254

$3,254

$3,254

$3,254

$3,254

$16,270

SJRWMD

New

Yes

$13,015

$13,015

$13,015

$13,015

$13,015

$65,075

SFWMD

New

Yes

$6,508

$6,508

$6,508

$6,508

$6,508

$32,540

Volusia County

New

Yes

$3,254

$3,254

$3,254

$3,254

$3,254

$16,270

Brevard County

New

Yes

$6,508

$6,508

$6,508

$6,508

$6,508

$32,540

Indian River County New

Yes

$6,508

$6,508

$6,508

$6,508

$6,508

$32,540

St. Lucie County

Yes

$3,254

$3,254

$3,254

$3,254

$3,254

$16,270

New

Martin County

New

Yes

$3,254

$3,254

$3,254

$3,254

$3,254

$16,270

IRLLAWG

New

Yes

$5,000

$5,000

$5,000

$5,000

$5,000

$25,000

LA 1.03.01-.03 IRLLAWG

New

No

LA 1.04.01

IRLLAWG

New

No

LA 1.04.02-.03 IRLLAWG

New

Yes

$50,000

$50,000

$100,000
TOTAL

TABLE C-21: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION LA-1

$1,449,445
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Throughout the Indian River Lagoon region.
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Acquire ownership or management of wetlands adjacent to the Indian River Lagoon.

BACKGROUND AND EXPECTED BENEFITS
As the result of mosquito control activities, approximately 75 percent of the wetlands along the Indian River Lagoon have been impounded, isolating these marshes from the open waters of the Lagoon. While providing effective mosquito control, isolation of these marshes has resulted in the loss of habitat availability and
benefits to water quality.
In recent years, management strategies have been developed and implemented in
many mosquito control impoundments which restore the connection between
impounded marshes and the open waters of the Indian River Lagoon. Restoring the
exchange of waters and organisms benefits water quality, fisheries and many other
resources.
Presently, 40 percent of the impounded marshes in the Indian River Lagoon region
are privately owned. While some property owners are willing to enter into agreements allowing improved management practices to be implemented, many owners
are reluctant, as they fear these practices will reduce the value of their property by
reducing its development potential.
Obtaining the ability to manage these impoundments either through ownership or
easements will allow the implementation of improved impoundment management
practices with resulting benefits to water quality, fish and other wildlife.

PRIORITY
High

HOW
2.01
2.02
2.03

Complete the ongoing inventory and assessment of privately owned wetland parcels along the shorelines of the Indian River Lagoon.
Work with the Subcommittee on Managed Marshes and local mosquito
control districts to prioritize properties for acquisition.
Develop and implement strategies to acquire ownership or control of high
priority properties.

s e c t i o n

WHO
Primary: IRLLAWG, WMDs (IRL-SWIM), mosquito control districts,
local governments
Support: FMEL, SOMM, FDEP, interest groups

WHERE
Privately owned mosquito control impoundments throughout the Indian River
Lagoon region.

MEASURE OF PROGRESS
Acreage of impounded wetlands purchased or easements acquired.

W-4, IM-2
ACTION

AGENCY

EXISTING/NEW

COST EST.

LA 2.01

IRLLAWG

New

Yes

LA 2.02

IRLLAWG

New

No

LA 2.03

IRLLAWG

New

No

YEAR 1
$47,000

YEAR 2
$47,000

YEAR 3
$47,000

YEAR 4

YEAR 5

$47,000

5-YEAR TOTAL

$47,000

$235,000

TOTAL

$235,000

TABLE C-22: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION LA-2

A gull at sunset. Courtesy
of Jim Angy.
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LIVING RESOURCES
WILDLIFE
A wide variety of species are found in the Indian River Lagoon region. Fernald et
al. (1982) identified more than 4,300 species of plants and animals found within
the region while Virnstein (1987) indicated that 1,800 species are found in Lagoon
habitats alone. More recently, Swain et al. (1994) listed approximately 2,500 species
directly associated with the Lagoon proper. This diversity of species results from
the overlap of the boundaries of the temperate Carolinian and subtropical
Caribbean province occurring within the Indian River Lagoon basin.
Of the species found in the Indian River Lagoon basin, 75 are listed as rare,
threatened, endangered, or species of special concern by state or federal agencies.
The Lagoon region contains some of the state’s largest populations of many of
these species.
Fully half of the nesting least tern population of the state is thought to nest at
Merritt Island National Wildlife Refuge (MINWR). MINWR also hosts one of the
largest scrub jay populations in the state. The coastal dune habitat found on the
barrier island of the Indian River Lagoon region is the primary habitat of the southeastern beach mouse. The ocean beaches of the Lagoon region are the primary
nesting grounds of the green and loggerhead turtles in the western hemisphere.
Some loggerhead and green turtles spend at least a portion of their lives in the
waters of the Indian River Lagoon.
The list of 75 rare, threatened, endangered and species of special concern includes
several species endemic to the Lagoon region and surrounding areas. The dusky
seaside sparrow, an endangered species found only in the Lagoon region, became
extinct in 1987. The status of Goff’s pocket gopher and the Smyrna seaside sparrow, both reported within the Lagoon region but with no recent observations, are
unknown but likely extinct. A population of the Atlantic salt marsh snake, a threatened species, is still found in Mosquito Lagoon.
There are many reasons for the endangerment of these species. In most cases, the
primary reason is loss of habitat. Other reasons include disturbance or alteration of
nesting or breeding habitat or direct conflict with man’s activities.
Other species, such as fish and shellfish, have been key factors in the history of
man’s use and development of the region. Fisheries (commercial and sport) remain
an important component of the regional and statewide economy. While overall
landings have increased over the years, landings of certain species have declined.
Of particular concern is the spotted sea trout, a species which remains within the
Lagoon throughout its life cycle. Again, the primary cause of these declines is
thought to be habitat loss.
Two action plans deal primarily with species issues in the CCMP. These action
plans address threatened and endangered species and fisheries.

Overview of Actions
ETS-1 Page 218

ETS-2 Page 220
ETS-3 Page 222

ETS-4 Page 224

Develop, update or refine management or recovery plans for the endangered
and threatened species, and species of special concern found in the Indian
River Lagoon region.
Improve enforcement of regulations protecting endangered and threatened
species or species of special concern within the Indian River Lagoon region.
Protect the critical habitats of endangered and threatened species or species
of special concern found within the Indian River Lagoon through land
acquisition.
Undertake studies of wildlife diseases occurring in the Indian River Lagoon
region which may be caused by human activities.

RELATED GOAL
Goal II, Habitat Preservation and Restoration
Related SWIM Projects
SWIM Projects
IR-3-109-M
IR-2-201-D, F, M
IR-2-203-D, F, M
IR-2-204-M
IR-6-503-M

Title
Land Cover Mapping
Seagrass Preservation/Restoration
Wetlands Restoration/Preservation
Land Acquisition
SWIM/Local Government Planning

Major Issue
Habitat/Pollutant Loadings
Habitat/Pollutant Loadings
Habitat
Habitat/Pollutant Loadings
All

OBJECTIVE
Protect endangered and threatened mammals, birds, fish, reptiles, amphibians and
invertebrates of the Indian River Lagoon region.

s e c t i o n

Endangered and Threatened
Species Action Plan

LIVING RESOURCES
Wildlife Endangered & Threatened Species Action Plan

LIVING RESOURCES
WILDLIFE
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LIVING RESOURCES
Wildlife Endangered & Threatened Species Action Plan

s e c t i o n

PRIORITY PROBLEM
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Passage of the Endangered Species Act of 1973 gave the United States one of the
most far-reaching laws enacted by any country to prevent the extinction of imperiled animals and plants. Following passage of the act, the Florida Audubon Society
and Florida Defenders of the Environment jointly formed the Florida Committee on
Rare and Endangered Plants and Animals (FCREPA). This committee, comprised of
well-known scientists and lay persons, reviews information on Florida species and
classifies them as endangered, threatened, of special concern or rare. In 1987 the
Florida Game and Freshwater Fish Commission adopted the classifications developed by FCREPA under the authority of the Florida Wildlife Code, Chapter 39,
Florida Statutes.
Seventy-five species are found within the Indian River Lagoon region which are
listed as either endangered, threatened, species of special concern or rare. These
species include a wide variety of creatures and plants ranging from the small, seldom seen and poorly known fish known as the mangrove rivulus (Rivulus marmoratus) to the large and well publicized West Indian manatee (Trichecus manatus
latirostris). The Lagoon region contains some of the largest populations in the state
of many of these species.
The Indian River Lagoon’s resources have played critical roles in the survival of
several species. For example, during the late 1960s when DDT was in use, Pelican
Island (near Sebastian) was virtually the only nesting location of brown pelicans
(Pelecanus occidentalis) in the southeastern United States. The ocean beaches of
the region provide critical nesting habitat for at least two species of marine turtles.
The Endangered Species Act requires the development of management or “recovery” plans for federally listed endangered or threatened species. Management or
recovery plans have been developed for listed species in the Lagoon region.
However, some of these plans are not well detailed because of a lack of information about certain species.
The primary cause for endangerment and diminishing numbers of these plants and
animals in the Indian River Lagoon region is loss of habitat. As the region developed, habitats for many of the species now listed as endangered, threatened,
species of special concern or rare were destroyed or altered. While regulations provide protection for the endangered plant or animal, their habitat receives little protection. Although certain critical habitats now have some degree of protection,
other habitats with minimal or no protection are often lost to development.
In many cases, conflicts with man’s activities are also major contributors to the
endangerment of these species. As an example, a major identified cause of manatee mortality is collisions with watercraft.

AGENCY

ETS 1

ETS 2

ETS 3

ETS 4

AGENCY TOTAL

FGFC
IRLLAWG
TOTAL

TABLE C-23: ESTIMATED ENDANGERED AND THREATENED SPECIES ACTION PLAN COSTS

Osprey. Courtesy of Jim Angy.

s e c t i o n

Although not an endangered or threatened species, the Atlantic bottlenose dolphin
(Tursiops truncatus) is listed as a protected species under the Marine Mammal
Protection Act. The Indian River Lagoon bottlenose dolphin population is also suffering from what may be a human-related affliction. Approximately 12 percent of
the dolphin population in the southern portion of the Lagoon are infected by Lobo
mycosis, a fungal skin disease. Lobo mycosis creates lesions which often lead to
infection, debilitating the animal. Once again, the cause of Lobo mycosis is not
known but it is suspected that degraded water quality may play a role in the susceptibility of dolphins to this disease.

LIVING RESOURCES
Wildlife Endangered & Threatened Species Action Plan

Man’s activities may have affected several species in the Indian River Lagoon region
in other ways as well. Many of the green turtles (Chelonia mydas mydas) found in
the Indian River Lagoon are affected with fibropapillomatosis, a debilitating disease
characterized by large growths on the skin, scales, scutes, eyes, oral cavity and viscera. Although the cause of fibropapillomatosis is not known, it is suspected that
habitat alteration and degradation play a role in the presence of this disease.
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LIVING RESOURCES
Wildlife Endangered & Threatened Species Action Plan
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POSSIBLE FUNDING SOURCES
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Ad Valorem Taxes
Affinity
Amusement Taxes
Boat Registration Fees
Direct Donations
EPA Office of Research and Development - Water Pollution Control Grant
FDEP - Florida Recreation Development Assistance Program
- Land and Water Conservation Fund Program
- Marine Resources Grant Program
Facility Permit Fees/Monitoring Fees
Feedstock Taxes
Fines and Penalties
General Obligation Bonds
General Sales and Use Taxes
Grants/In-Kind
Hotel and Restaurant Taxes
Inheritance Taxes
Land Trusts
License Fees
Motor Fuel Taxes
NOAA - Coastal Zone Management Administration Awards
- Financial Assistance for Ocean Resource Conservation and
Assessment Program
- Fisheries Development and Utilization Research and Development Grants
- Habitat Conservation Grants
Real Estate Transfer Taxes
Recreational Fees
Rental Car Taxes
Severance Taxes
Stamp Fees
State Land Acquisition Funds
Tourist Development Taxes
Transferable Development Rights
U.S. Fish and Wildlife Service - Coastal Wetlands Grant Program
- Endangered Species Conservation Grants
- Sport Fish Restoration Grants
- Wildlife Restoration Grants
Watercraft Sales Tax
Wetland Permit Fees

BACKGROUND AND EXPECTED BENEFITS
The Endangered Species Act requires the development of “recovery” plans for
endangered or threatened species. While plans have been developed for listed
species, some of these plans are less detailed due to the lack of information about
these species.
A review of all species recovery plans is needed to identify where additional information about particular species is needed to improve the effectiveness of these
plans. Obtaining additional information about the habitat and biological requirements of these species will provide the basis for improved recovery strategies
which, in turn, will provide improved protection for the species.

PRIORITY
Medium

HOW
1.01

1.02
1.03
1.04

Review existing species recovery plans to identify information needs to
improve the knowledge of and protection for these species. These reviews
and any subsequent recommendations should be coordinated with the
Indian River Lagoon Biodiversity Committee.
Develop and undertake studies required to obtain needed information.
Revise and fully implement species recovery plans as appropriate.
Develop and implement species management plans for endangered and
threatened species.

WHO
Primary: USFWS (1.01-1.03); NMFS (1.01-1.03); FGFC (1.04)
Support: IRLBDC, FDEP, academia, interest groups

LIVING RESOURCES
Wildlife Endangered & Threatened Species Action Plan

Develop, update or refine recovery or management plans for endangered and threatened
species or species of special concern found in the Indian River Lagoon region.

s e c t i o n

Action ETS-1
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s e c t i o n

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Number of species recovery plans reviewed, developed, updated or revised.
Number of management plans developed.

RELATED ACTIONS

LIVING RESOURCES
Wildlife Endangered & Threatened Species Action Plan

None
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ACTION

AGENCY

EXISTING/NEW

COST EST.

ETS 1.01-.03

USFWS

New

No (federal)

NMFS

New

No (federal)

FGFC

New

No

ETS 1.04

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

TOTAL

TABLE C-24: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION ETS-1
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5-YEAR TOTAL

BACKGROUND AND EXPECTED BENEFITS
Many federal, state and local regulations have been enacted to provide protection
for the endangered and threatened species or species of special concern found
within the Indian River Lagoon region. These regulations are of little value without
an adequate enforcement program.
Improved enforcement of these regulations can be accomplished by providing
additional staff, coordinating efforts of existing enforcement agencies and providing training to local law enforcement agencies (county sheriff, municipal police,
code enforcement staff). Improved enforcement of existing regulations will provide improved protection for endangered and threatened species, and species of
special concern.

PRIORITY
High

HOW
2.01

2.02

2.03

Provide funding for additional personnel to enforce laws, rules and regulations protecting endangered and threatened species, and species of
special concern.
Coordinate the activities of the agencies primarily charged with implementation of rules and regulations protecting endangered and threatened
species, and species of special concern.
Provide training and coordination for local law enforcement agencies in
the application and enforcement of laws, rules and regulations protecting
endangered and threatened species, and species of special concern.

LIVING RESOURCES
Wildlife Endangered & Threatened Species Action Plan

Improve enforcement of regulations protecting endangered and threatened species or
species of special concern within the Indian River Lagoon basin.

s e c t i o n

Action ETS-2
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LIVING RESOURCES
Wildlife Endangered & Threatened Species Action Plan
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WHO
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Primary: USFWS, FGFC, NMFS
Support: FDEP/FMP, local governments (county and city),
law enforcement agencies

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Number of personnel trained and participating in the enforcement of regulations designed to protect endangered and threatened species or species of
special concern.

RELATED ACTIONS
MB-7
ACTION

AGENCY

ETS 2.01-.02

USFWS

New

No (federal)

NMFS

New

No (federal)

New

No

ETS 2.03

EXISTING/NEW

COST EST.

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

TOTAL

TABLE C-25: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE ACTION ETS-2

Wood storks.
Courtesy of Jim Angy.

5-YEAR TOTAL

BACKGROUND AND EXPECTED BENEFITS
Accomplishing the goal of preserving, protecting and restoring the critical habitats of
endangered, threatened or rare species or species of special concern has been
approached in several ways. One of the most common approaches is to regulate or
restrict the uses of property. Although a regulatory program can be an effective
method of protecting critical habitats, management is often limited to the prohibition
or regulation of certain land uses, construction or “take” (hunting, fishing, harvesting) of the species. Regulatory programs encourage habitat enhancement activities,
such as the removal of exotic species, replanting barren areas or regular controlled
burns. These activities are often part of mitigation or other permit requirements.
The most reliable means available to ensuring particular habitats are not developed or allowed to degrade is to obtain public ownership of these properties for
conservation purposes. Public ownership of critical habitats will allow full implementation of conservation management practices to protect these resources for
future generations.

PRIORITY
High

HOW
3.01

Develop and implement a coordinated program to acquire critical habitat
for endangered, threatened and species of special concern in the Indian
River Lagoon region.

WHO
Primary: IRLLAWG
Support: USFWS, FDEP, local governments (county and city)

LIVING RESOURCES
Wildlife Endangered & Threatened Species Action Plan

Protect the critical habitats of endangered and threatened species, and species of special
concern found within the Indian River Lagoon region through land acquisition.

s e c t i o n

Action ETS-3
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s e c t i o n

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Acres of endangered, threatened and species of special concern habitat acquired in
the Indian River Lagoon region.

RELATED ACTIONS

LIVING RESOURCES
Wildlife Endangered & Threatened Species Action Plan

BD-2, W-4, IM-2, LA-1, LA-2
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ACTION

AGENCY

EXISTING/NEW

COST EST.

ETS 3.01

IRLLAWG

New

No*

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

TOTAL
*Subsumed under Action LA 1

TABLE C-26: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION ETS-3

5-YEAR TOTAL

BACKGROUND AND EXPECTED BENEFITS
Man’s activities or his waste products appear to have impacted at least two species
found in the Indian River Lagoon: many of the Lagoonal population of green turtles are afflicted with fibropapillomatosis and many of the bottlenose dolphins in
the southern portion of the Lagoon are afflicted with Lobo mycosis.
Fibropapillomatosis primarily affects green turtles inhabiting the Indian River
Lagoon. Green turtle populations in the adjacent ocean waters do not suffer from
this disease.
These diseases appear to be a recent phenomena, apparently correlated with
development of the Indian River Lagoon region. Records from the green turtle fishery which flourished in the Indian River Lagoon near the turn of the century do
not mention fibropapillomatosis or similar diseases. The scant historic information
on dolphins does not mention Lobo mycosis or similar diseases.
It is important to understand the causes of these diseases as these same sources
may have subtle effects on other valuable species in the Indian River Lagoon and
may affect human health as well.

PRIORITY
High

HOW
4.01

4.02
4.03

Design studies of wildlife diseases suspected to be human caused, such as
fibropapillomatosis and Lobo mycosis to determine the causes of these diseases. Integrate these studies with existing research.
Identify funding sources to conduct needed studies and obtain needed
funding.
Based on the results and recommendations of these studies, develop and
implement appropriate management strategies.

LIVING RESOURCES
Wildlife Endangered & Threatened Species Action Plan

Undertake studies of wildlife diseases occurring in the Indian River Lagoon region which
may be caused by human activities.

s e c t i o n

Action ETS-4
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s e c t i o n

WHO
Primary: USFWS, NMFS
Support: FDEP/FMRI, FGFC, academia

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Initiation of studies of Indian River Lagoon wildlife diseases.

LIVING RESOURCES
Wildlife Endangered & Threatened Species Action Plan

RELATED ACTIONS
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None
ACTION

AGENCY

EXISTING/NEW

COST EST.

ETS 4.01 - .03

USFWS

New

No (federal)

NMFS

New

No (federal)

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

TOTAL

TABLE C-27: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION ETS-4

5-YEAR TOTAL

Fisheries Action Plan
Overview of Actions
F-1
F-2

Page 230
Page 232

F-3

Page 234

Improve management of fisheries in the Indian River Lagoon.
Develop a coordinated fisheries research agenda to improve the present
knowledge of fisheries in the Indian River Lagoon.
Develop and implement a coordinated fisheries management strategy
specific to the Indian River Lagoon.

s e c t i o n

LIVING RESOURCES
WILDLIFE

RELATED GOAL
Goal II, Habitat Preservation and Restoration
Related SWIM Projects
SWIM Projects
IR-2-201-D, F, M
IR-2-203-D, F, M
IR-6-503-M

Title
Seagrass Preservation/Restoration
Wetlands Restoration
SWIM/Local Government Planning

Major Issue
Habitat/Pollutant Loadings
Habitat
All

Conserve, protect, maintain or increase stocks of finfish and shellfish in the Indian
River Lagoon.

PRIORITY PROBLEM
Fish populations within the Indian River Lagoon region are some of the richest and
most diverse in the United States with more than 600 identified species. The reasons for this diversity are many. First, the Lagoon spans two biotic provinces - the
temperate Carolinian and the sub-tropical Caribbean. A variety of species associated with each of these provinces is found in the Lagoon. The Indian River Lagoon
also has a great variety of habitats, including ocean inlets, sand bottoms, seagrass
meadows and adjacent mangrove forests and freshwater creeks.

LIVING RESOURCES
Wildlife Fisheries Action Plan

OBJECTIVE
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s e c t i o n

The status of fishery resources in the Indian River Lagoon is difficult to determine.
Other than information on a few of the more popular sport or commercial fish, little information is available on individual species in the Indian River Lagoon. The
fishery data that are available are primarily for commercial landings which is a
combination of Lagoon and oceanic landings. A minimal amount of information is
available about recreational landings. There is a substantial amount of anecdotal
information indicating that a decline has occurred in the populations of many fish
species in the Indian River Lagoon. However, there are few studies documenting
this trend.
Total fishery landings in the region have increased from 1958 to 1988, but these
landings include Lagoon and oceanic landings. These landings, however, do not
reflect changes in the targeted fishery and levels of effort. As an example, the catch
of silver mullet increased during the mid-1970s but this increase was probably due
to the fact that silver mullet was not a targeted species prior to this time (Rathjen
and Bolhassen, 1988). In addition, the increase in landings after 1908 was the result
of increases in calico scallop (an offshore species) and hard clam landings.

LIVING RESOURCES
Wildlife Fisheries Action Plan

One species in which a dramatic drop in reported landings has occurred is the
spotted sea trout. Commercial landings in the Indian River Lagoon have declined
steadily since 1952 (Virnstein, 1987). Landings in 1988 were only about 40 percent
of 1958 landings. The spotted sea trout is a species largely limited to estuaries and
strongly associated with seagrass beds. Seagrass beds in the Indian River Lagoon
have experienced a loss of acreage, particularly in the vicinity of the region’s
urban centers.
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Other fish species in the region may also be affected by human activities, particularly those activities which cause direct or indirect alteration or loss of habitat.
Declining fishery yields in the Indian River Lagoon have been attributed to the loss
of suitable habitat and a concurrent decline in water quality. In the case of certain
species, however, overfishing may have also contributed significantly. Species, such
as the spotted sea trout and red drum (redfish), may have experienced population
declines associated with regional sport and commercial fishing activities.
From anecdotal reports based on recreational fishing, populations of Indian River
Lagoon species appear to have increased in recent years. Stocks of red drum (redfish) and common snook appear to have increased. Strict limits on recreational
(season, size, bag limit) and commercial (prohibited) catch of these species may
have contributed to their apparent increased populations.
Efforts are under way to develop additional fisheries information for the Indian
River Lagoon. FDEP is conducting a juvenile fisheries study which will assist in
identifying trends in the Lagoon’s fishery resources. FDEP, in conjunction with the
National Marine Fisheries Service, has been conducting angler interviews and will
soon undertake an analysis of this data. Additional fishery projects are being developed or are under way at Harbor Branch Oceanographic Institute, Florida Institute
of Technology, and similar institutions and agencies.

The blue crab is the predominant shellfish industry in the region, accounting for
approximately 80 percent of shellfish landings in the Indian River Lagoon between
1958 and 1988. Oysters were second in landings until the late 1970s, when they
were surpassed by the hard clam.

s e c t i o n

In addition to finfish, the Indian River Lagoon offers good habitat for several
species of shellfish. Blue crabs, stone crabs, hard clams and oysters are harvested
from the Lagoon by commercial and recreational fishermen. Historically, these
species were a major component of the diet of early native Americans in the
region and remain important seafood products today. Of these species, blue crabs,
hard clams and oysters are the shellfish species of commercial importance in the
Indian River Lagoon region.

Since the late 1970s, the hard clam industry in the Indian River Lagoon region has
grown dramatically. With the decline of hard clams and closure of shellfish harvesting areas elsewhere in the United States, large numbers of clam harvesters from
other states migrated to the Indian River Lagoon region to harvest the abundant
supply of clams available for harvest in the Lagoon.
The clamming/shellfish industry in the Lagoon grew exponentially until the mid1980s when a peak in harvesting was reached. The tremendous increase and subsequent decline in hard clam harvesting has resulted in the development and
implementation of rules and regulations to protect this species and prevent overexploitation of the hard clam resource.

F1

FDEP/FMRI

$23,500

MFC

$23,500

IRLNEP+

$100,000

TOTAL

$147,000

F2

F3

$3,667,500

AGENCY TOTAL
$3,691,000

$47,000

$70,500
$100,000

$3,667,500

$47,000

$3,861,500

TABLE C-28: ESTIMATED FISHERIES ACTION PLAN COSTS

LIVING RESOURCES
Wildlife Fisheries Action Plan

AGENCY
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IRLNEP+ MFC
2%
3%
FDEP/FMRI
95%

FIGURE C-10: DISTRIBUTION OF FISHERIES ACTION PLAN COSTS BY AGENCY

LIVING RESOURCES
Wildlife Fisheries Action Plan

POSSIBLE FUNDING SOURCES
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Ad Valorem Taxes
Affinity
Amusement Taxes
Boat Registration Fees
FDEP - Marine Resources Grant Program
Fines and Penalties
General Sales and Use Taxes
Grants/In-Kind
License Fees
Motor Fuel Taxes
NOAA - Coastal Zone Management Administration Awards
- Financial Assistance for Ocean Resource Conservation and Assessment
- Fisheries Development and Utilization Research and Development Grants
- Habitat Conservation Grants
Pollutant Taxes Trust Fund
Recreational Fees
Rental Car Taxes
Severance Taxes
Special Assessments
Tax Increment Funding
Tourist Development Taxes
U.S. Fish and Wildlife Service - Coastal Wetlands Grant Program
- Endangered Species Conservation Grants
- Sport Fish Restoration Grants
- Wildlife Restoration Grants
U.S. Geological Survey - Water Resources Grant Program
Watercraft Sales Tax
Wetland Permit Fees

Improve management of fisheries in the Indian River Lagoon through coordination of
fisheries research and management efforts.

BACKGROUND AND EXPECTED BENEFITS
Although the fisheries of the Indian River Lagoon have been an important element
of the history and economics of the region, relatively little is known about this
resource. While several agencies and organizations are involved in fisheries
research and/or management in the Indian River Lagoon region, there is presently
little formal coordination of these efforts. Coordination of fisheries research and
management activities will ensure that the fisheries of the Indian River Lagoon will
remain a viable resource for the future.

s e c t i o n

Action F-1

PRIORITY
High

HOW
1.01

Develop and implement a regional committee including all entities
involved in research or management of fisheries in the Indian River
Lagoon to facilitate coordination and cooperation among these agencies.
This committee should coordinate its activities with the Indian River
Lagoon Biodiversity Committee.

Primary: FDEP/FMRI, MFC
Support: NMFS, USFWS, Sea Grant, WMDs (IRL-SWIM), FGFC, academia, interest
groups, IRLNEP+

LIVING RESOURCES
Wildlife Fisheries Action Plan

WHO
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WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Establishment of an oversight organization.

RELATED ACTIONS
None
ACTION

AGENCY

EXISTING/NEW

COST EST.

YEAR 1

YEAR 2

YEAR 3

YEAR 4

F 1.01

FDEP/FMRI

New

Yes

$4,700

$4,700

$4,700

$4,700

$4,700

$23,500

MFC

New

Yes

$4,700

$4,700

$4,700

$4,700

$4,700

$23,500

IRLNEP +

New

Yes

$20,000

$20,000

$20,000

$20,000

$20,000

$100,000

TOTAL

$147,000

LIVING RESOURCES
Wildlife Fisheries Action Plan

TABLE C-29: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION F-1
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YEAR 5

5-YEAR TOTAL

Develop a coordinated fisheries research agenda to improve the present knowledge of
fisheries in the Indian River Lagoon.

BACKGROUND AND EXPECTED BENEFITS
The status of fisheries in the Indian River Lagoon is difficult to determine. The fisheries data which are available are primarily for commercial landings which is a
combination of Lagoon and oceanic landings. Other than information about a few
of the more popular sport or commercial species, little information is available on
individual species within the Indian River Lagoon.

s e c t i o n

Action F-2

Additional information about fisheries in the Indian River Lagoon will provide an
improved database on which to make informed management decisions.

PRIORITY
High

2.01
2.02
2.03
2.04

Improve fisheries monitoring by collecting landings and level-of-effort
information specifically for the Indian River Lagoon.
Conduct stock assessments.
Develop life histories of key Lagoon species specific to Indian River
Lagoon stocks.
Identify habitats or particular areas within the Indian River Lagoon which
are critical to the maintenance of viable stocks of key species. Determine
whether additional protective measures are warranted for these areas.

LIVING RESOURCES
Wildlife Fisheries Action Plan

HOW
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WHO
Primary: FDEP/FMRI
Support: NMFS, USFWS, Sea Grant, WMDs (IRL-SWIM), FGFC, academia,
interest groups

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Initiation of efforts to collect fisheries data specific to the Indian River Lagoon.

RELATED ACTIONS
None
ACTION

AGENCY

EXISTING/NEW

COST EST.

F 2.01

FDEP

Existing

Yes

$250,000

$250,000

$250,000

$250,000

$250,000

$1,250,000

F 2.02

FDEP

Existing

Yes

$50,000

$50,000

$50,000

$50,000

$50,000

$250,000

FDEP

New

Yes

$23,500

$23,500

$23,500

$23,500

$23,500

$117,500

FDEP

New

Yes

$300,000

$300,000

$300,000

$300,000

$300,000

$1,500,000

$100,000

$100,000

$100,000

$100,000

$500,000

F 2.03
F 2.04

YEAR 1

FDEP

Existing

Yes

$100,000

FDEP

New

Yes

$50,000

YEAR 2

YEAR 3

YEAR 4

YEAR 5

$50,000
TOTAL

LIVING RESOURCES
Wildlife Fisheries Action Plan

TABLE C-30: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION F-2
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5-YEAR TOTAL

$3,667,500

Develop and implement a coordinated fisheries management strategy specific to the
Indian River Lagoon.

BACKGROUND AND EXPECTED BENEFITS
At present, much of the fisheries management in the Indian River Lagoon region is
a patchwork of strategies often based on information developed in other areas or
legislation passed in response to local issues, such as commercial fishing in residential canal systems. Development of resource-based fishery management strategies tailored to the Indian River Lagoon will provide improved protection for the
fishery resources of the Indian River Lagoon.

s e c t i o n

Action F-3

PRIORITY
High

LIVING RESOURCES
Wildlife Fisheries Action Plan

Old time vacationers with a lemon shark and other fish hanging behind. Photograph by Harold Johns.
Courtesy of the Sandra Thurlow Collection.
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s e c t i o n

HOW
3.01

Review the effectiveness of existing management plans and regulations. This
review process should be on-going to address current fishery conditions.
Develop resource-based fishery management regulations specific to the
Indian River Lagoon.
Implement revised fishery management strategies as appropriate.

3.02
3.03

WHO
Primary: FDEP/FMRI, MFC
Support: NMFS, USFWS, Sea Grant, WMDs (IRL-SWIM), FGFC, academia,
interest groups

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Implementation of resource-based fisheries management strategies specific to the
Indian River Lagoon.

RELATED ACTIONS

LIVING RESOURCES
Wildlife Fisheries Action Plan

None
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ACTION

AGENCY

EXISTING/NEW

COST EST.

YEAR 1

YEAR 2

YEAR 3

YEAR 4

F 3.01-.02

MFC

New

Yes

$4,700

$4,700

$4,700

$4,700

$4,700

$23,500

F 3.03

MFC

New

Yes

$4,700

$4,700

$4,700

$4,700

$4,700

$23,500

TOTAL

$47,000

TABLE C-31: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION F-3

YEAR 5

5-YEAR TOTAL

LIVING RESOURCES
Wildlife Fisheries Action Plan

c. 1927. Courtesy of Luthers.
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s e c t i o n

PUBLIC AND GOVERNMENTAL
SUPPORT AND INVOLVEMENT
237

Program Goal I
To attain and maintain water and sediment of sufficient
quality to support a
healthy estuarine
Lagoon system.

Program Goal II
To attain and maintain a functioning,
healthy ecosystem
which supports
endangered and
threatened species,
fisheries, commerce
and recreation.

PUBLIC INVOLVEMENT AND
EDUCATION ACTION PLAN (PIE)
Objective: Facilitate implementation of the Indian River
Lagoon Comprehensive Conservation and Management Plan
through public involvement and education.

FUTURE IMPLEMENTATION ACTION PLAN (FI)
Objective: Establish a management structure which will
oversee the implementation of the IRLCCMP and help coordinate the efforts and resources of the existing non-profit
organizations as an “umbrella” organization.

Program Goal III
To achieve heightened public awareness and coordination of interagency
management of the
Indian River Lagoon
system.

Program Goal IV
To identify and
develop long-term
funding sources for
prioritized projects
and programs to
preserve, protect,
restore and enhance
the Indian River
Lagoon system.

DATA INFORMATION AND
MANAGEMENT ACTION PLAN (DIM)
Objective: Develop and implement a strategy to coordinate
management and dissemination of data and information
concerning the Indian River Lagoon.

MONITORING ACTION PLAN (M)
Objective: Develop and maintain a monitoring network
which will provide adequate and reliable data and information on water quality, sediment quality and the biological
resources of the Indian River Lagoon on which management
decisions are based.
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PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Introduction

PUBLIC and GOVERNMENTAL
SUPPORT and INVOLVEMENT
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Estimated Public & Governmental
Support & Involvement Implementation
Costs For A 5-Year Period
Action Plan

ESTIMATED COST

Public Involvement and Education

$2,308,767

Future Implementation

$1,499,819

Data and Information Management

$1,243,662

Monitoring

$2,753,132

TOTAL

$7,805,380

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Introduction

TABLE D-1: DISTRIBUTION OF ESTIMATED PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT COSTS BY ACTION PLAN
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Future
Implementation
19%

Public
Involvement
and Education
30%

Data and
Information
Management
16%

Monitoring
35%

FIGURE D-1: DISTRIBUTION OF ESTIMATED PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
COSTS BY ACTION PLAN
IRLNEP Director Derek Busby kicks off the Indian River Lagoon National Estuary Program at the signing ceremony in 1991.
Courtesy of Robert A. Day.
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In addition to obtaining individual commitments of support, coordinating governmental efforts will also be vital in successfully implementing IRLCCMP actions.
While many agencies and local governments have been coordinating their activities
and undertaking coordinated projects, a renewed effort to share responsibility for
implementation of IRLCCMP actions will be required.
Second, obtaining the commitment and support of these agencies and local governments is, in turn, directly dependent on the support of Indian River Lagoon
region residents and their elected officials. Without the support of the public, it is
unlikely that the protection and restoration of the Indian River Lagoon will be a
high priority issue for agencies or local governments.
To obtain the support of residents, the public must be made aware of the value of
the resources of the Indian River Lagoon, as well as threats to these resources. In
addition, the public must become aware of and understand programs or activities
designed to address these threats. Finally, the public should understand the benefits, both environmental and economic, of undertaking protection, preservation and
restoration activities.
There are several interest groups in the Indian River Lagoon region which have
been working diligently to educate the public and elected officials about these
issues. While there has been cooperation and coordination between these groups,
a sustained and consistent, Lagoon-wide effort to join forces to protect and restore
the Indian River Lagoon has been lacking.

s e c t i o n

Successful implementation of the Indian River Lagoon Comprehensive Conservation
and Management Plan is dependent on the support and involvement of two
groups. First, it is necessary to obtain support from government agencies and local
governments to implement programs throughout the Indian River Lagoon region.
Commitment of staff and financial resources from these agencies is vital in providing support for actions in the IRLCCMP, to monitor success of these programs and
projects, and to maintain a system to store and share data and information about
the Indian River Lagoon.

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Introduction

PUBLIC AND GOVERNMENTAL
SUPPORT AND INVOLVEMENT
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AGENCY

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Introduction
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WMDs
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PIE
$2,067,417

IRLNEP+
Local Government
TOTAL

FI

73,500

$1,499,819

$167,850
$2,308,767

DIM

MON

AGENCY TOTAL

$1,218,327

$2,243,732

$5,529,476

$5,000

$509,400

$2,087,719

$20,335
$1,499,819

$1,243,662

$188,185
$2,753,132

$7,805,380

TABLE D-2: ESTIMATED AGENCY COSTS FOR PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT ACTION PLANS

Local
Governments
2%
IRLNEP+
27%

WMDs
71%

FIGURE D-2: DISTRIBUTION OF ESTIMATED COSTS FOR PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT ACTION
PLANS BY AGENCY

Sawfish with its young. Courtesy of the Sandra Thurlow Collection.

Overview of Actions
PIE-1

Page 245

PIE-2

Page 246

PIE-3

Page 248

PIE-4

Page 250

Continue or complete the public involvement and education projects included
in the 1994 SWIM Plan.
Inform the general public and government officials about the resources of the
Indian River Lagoon, the value of these resources and threats to the continued
viability of these resources.
Increase public and governmental awareness of programs which protect and
restore the Indian River Lagoon.
Increase public and governmental involvement in activities designed to protect and restore the resources of the Indian River Lagoon.

RELATED GOAL
Goal III, Public Awareness and Coordinated Interagency Management
Related SWIM Projects
SWIM Projects
IR-5-401-M

Title
Public Awareness and Education

Major Issue
All

OBJECTIVE
Facilitate implementation of the Indian River Lagoon Comprehensive
Conservation and Management Plan through public and governmental involvement and education.

PRIORITY PROBLEM
Historically, the general public paid little attention to the problems of the Indian
River Lagoon. Few complaints or concerns were expressed unless massive fish kills
occurred, noxious odors were experienced, shellfish harvesting areas were closed
or other problems directly affected the public. At the same time, efforts to increase
the public’s awareness and understanding of the importance of the resources of the
Indian River Lagoon, their value and man’s impacts were limited.

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Public Involvement & Education Action Plan

ACTION PLAN
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PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Public Involvement & Education Action Plan

In recent years, the public attitude has changed. The general public has expressed
an increased concern over the present and future condition of the Indian River
Lagoon. Federal, state and local agencies charged with management of the Indian
River Lagoon’s resources, as well as environmental groups, are building on this
interest by actively seeking to educate and involve the general public in protecting
and enhancing the Indian River Lagoon and its resources.
A key event in public involvement and education in the Indian River Lagoon
region was the passage of the Surface Water Improvement and Management Act by
the Florida Legislature in 1987. This legislation not only included the Indian River
Lagoon in the SWIM program as a priority water body of state concern, it also
mandated programs to involve and educate the public about efforts to protect and
preserve SWIM water bodies. Indian River Lagoon SWIM public involvement and
education efforts have been coordinated by both the St. Johns River and South
Florida water management districts.
In 1991, the Indian River Lagoon National Estuary Program was established. As the
IRLNEP goals of citizen involvement and education are closely related to those of
the IRL-SWIM program, IRLNEP joined with the IRL-SWIM program in its public
involvement and education programs.
Maintaining and nurturing public interest and involvement in the protection and
preservation of the Indian River Lagoon and its resources will require a substantial
investment of time and effort. These efforts must continue beyond the initial IRLCCMP
development and adoption phase to promote implementation of IRLCCMP actions.
The IRLNEP Management Conference took the initial step toward implementation
of a long-term public involvement and education program by authorizing the
establishment of an Indian River Lagoon follow-on organization which includes
interest groups, management/regulatory agencies, and local governments to oversee implementation of the IRLCCMP and the public involvement and education
program for the Lagoon.
The follow-on organization has three functions: track IRLCCMP implementation;
obtain funding and facilitate or support Indian River Lagoon-related activities; and
promote public involvement and education.

AGENCY

PIE 1

PIE 2

PIE 3

PIE 4

AGENCY TOTAL

SJRWMD

$306,665

$369,500

$85,685

$618,570

$1,380,420

SFWMD

$153,335

$189,750

$42,842

$301,070

$686,997

IRLNEP+

$73,500

$73,500

Volusia County

$33,570

$33,570

Brevard County

$33,570

$33,570

Indian River County

$33,570

$33,570

St. Lucie County

$33,570

$33,570

Martin County

$33,570

$33,570

$1,160,990

$2,308,767

TOTAL

$460,000

$559,250

$128,527

TABLE D-3: ESTIMATED PUBLIC INVOLVEMENT AND EDUCATION ACTION PLAN COSTS
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FIGURE D-3: DISTRIBUTION OF PUBLIC INVOLVEMENT AND EDUCATION ACTION PLAN COSTS BY AGENCY

POSSIBLE FUNDING SOURCES
Ad Valorem Taxes
Affinity
Amusement Taxes
Boat Registration Fees
Credit Card Issuance
Direct Donations
EPA Office of Research and development - Senior Environmental Employment Program
FDEC/Division of Tourism - Convention Grant
Fines and Penalties
Florida Advisory Committee on Environmental Education - Environmental
Education Grants
General Obligation Bonds
Grants/In-Kind
NOAA - Coastal Zone Management Administrative Awards
- Coastal Zone Management/Estuarine Research Reserves
- Habitat Conservation Grants
Real Estate Transfer Taxes
Recreational Fees
Rental Car Taxes
Severance Taxes
Tourist Development Taxes
U.S. Department of Housing and Urban Development - Community Development
Block Grants
U.S. Fish and Wildlife Service - Clean Vessel Act Pumpout Grant Program
- Coastal Wetlands Grant Program
- Endangered Species Conservation Grants
- Wildlife Restoration Grants
Watercraft sales Tax
Water Management Districts - Florida’s Water Management District Grants and Cost
Sharing Programs

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Public Involvement & Education Action Plan

WMDs
90%

s e c t i o n

Local
IRLNEP+
Government
3%
7%
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Action PIE-1
Continue or complete public involvement and education projects included in the 1994
SWIM Plan.

BACKGROUND AND EXPECTED BENEFITS
Through this action the public awareness and education project (IR-5-401-M) found
in the 1994 SWIM Plan would be continued. This project includes an adult awareness program, as well as a student awareness and education program. Enhanced
public awareness about the Indian River Lagoon and involvement in activities to
protect or restore the Lagoon will provide support for implementation of management activities.

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Public Involvement & Education Action Plan

PRIORITY
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High

HOW
1.01

Continue public awareness and education projects found in the 1994
SWIM Plan.

WHO
Primary: WMDs (IRL-SWIM)
Support: IRLNEP+, FDEP, local governments, county school boards, interest groups

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Number or percent of projects in the IRL-SWIM Plan completed or continued.

RELATED ACTIONS
PS-2, FSD-11, MB-7
ACTION
PIE 1.01

AGENCY

EXISTING/NEW

COST EST.

YEAR 1

YEAR 2

YEAR 3

YEAR 4

SJRWMD

Existing

Yes

$61,333

$61,333

$61,333

$61,333

$61,333

$306,665

SFWMD

Existing

Yes

$30,667

$30,667

$30,667

$30,667

$30,667

$153,335

TOTAL

$460,000

TABLE D-4: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION PIE-1

YEAR 5

5-YEAR TOTAL

BACKGROUND AND EXPECTED BENEFITS
The success of the Indian River Lagoon Comprehensive Conservation and
Management Plan is dependent on public support for the actions included in this
plan. Development of this support will, in turn, depend on the public’s understanding of the value of the resources of the Indian River Lagoon to the region,
threats to the continued viability of these resources and specific actions proposed
to protect and enhance these resources.
Educating the public about the Indian River Lagoon will assist in developing public
support for management activities designed to protect and restore the resources of
the Indian River Lagoon.

PRIORITY
High

HOW
2.01
2.01.01

2.01.02

2.02.03

2.01.04

2.01.05
2.01.06

Inform the public about the resources of the Indian River Lagoon, their
value and threats to their continued viability by:
Developing or promoting educational exhibits for placement in areas frequented by the public, such as libraries, community centers, nature centers, city halls, county courthouses, shopping centers and malls.
Developing and promoting educational materials, such as flyers,
brochures, fact sheets, posters, T-shirts, maps, slide shows, videos and
television programs.
In cooperation with the Data Management Strategies Committee and others
involved in the collection and storage of data and information, ensure that
scientific data and other information is accessible by the general public.
Conducting workshops and/or field trips on different Lagoon-related topics. Topics addressed could include submerged aquatic vegetation, wetlands, impounded marshes, fisheries, endangered and threatened species,
point source discharges and non-point pollution sources, such as stormwater discharges and marinas.
Developing and maintaining a speakers bureau for Indian River Lagoonrelated topics.
Developing and distributing an Indian River Lagoon-based curriculum for
use in school systems throughout the Lagoon basin. Work with school systems to develop and provide in-service training, summer institutes or similar activities to support this curriculum.

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Public Involvement & Education Action Plan

Inform the general public and governments about the resources of the Indian River
Lagoon, the value of these resources and threats to the continued viability of these
resources.
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Action PIE-2
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WHO
Primary: IRLNEP+
Support: WMDs (IRL-SWIM), FDEP, county school districts, academia,
interest groups

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Public Involvement & Education Action Plan

Number of public information activities to inform residents or students about the
resources of the Indian River Lagoon.
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RELATED ACTIONS
PS-2, FSD-11, MB-7, BD-3
ACTION
PIE 2.01.01
PIE 2.01.02
PIE 2.01.03
PIE 2.01.04
PIE 2.01.05
PIE 2.01.06

AGENCY

EXISTING/NEW

COST EST.

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL

SJRWMD

New

Yes

$9,700

$9,700

$9,700

$9,700

$9,700

$48,500

SFWMD

New

Yes

$4,850

$4,850

$4,850

$4,850

$4,850

$24,250

IRLNEP +

New

No*

SJRWMD

New

Yes

$20,000

$20,000

$20,000

$20,000

$20,000

$100,000

SFWMD

New

Yes

$10,000

$10,000

$10,000

$10,000

$10,000

$50,000

SJRWMD

New

Yes

$10,000

$10,000

$10,000

$10,000

$10,000

$50,000

SFWMD

New

Yes

$5,000

$5,000

$5,000

$5,000

$5,000

$25,000

SJRWMD

New

Yes

$6,700

$6,700

$6,700

$6,700

$6,700

$33,500

SFWMD

New

Yes

$3,350

$3,350

$3,350

$3,350

$3,350

$16,750

SJRWMD

New

Yes

$33,500

$23,500

$33,500

$23,500

$23,500

$137,500

SFWMD

New

Yes

$16,750

$16,750

$16,750

$11,750

$11,750

$73,750

TOTAL

$559,250

*Subsumed in Action PIE 2.01.01

TABLE D-5: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION PIE-2

Increase public awareness of programs which protect and restore the Indian River Lagoon.

BACKGROUND AND EXPECTED BENEFITS
Public understanding of programs or activities included in the Indian River Lagoon
Comprehensive Conservation and Management Plan to protect and restore the
resources of the Lagoon is vital to ensuring the continued support of these programs. Through this action the public will be informed about programs designed to
protect or restore the resources of the Indian River Lagoon and progress in implementing these programs.

s e c t i o n

Action PIE-3

High

HOW
3.01

Increase public awareness about programs to protect and restore the
resources of the Indian River Lagoon by:
3.01.01 Developing and distributing information about recommended actions included in the IRLCCMP and progress made in implementing these actions.
3.01.02 Informing and educating the public about current projects to protect or
restore the resources of the Indian River Lagoon.
3.01.03 Developing and distributing a biennial report on the state of the
Lagoon’s resources. An environmental index gauging the health of the
Lagoon may be developed for inclusion in this report. The report may
review progress in implementing IRLCCMP actions. This report could be
presented at a biennial conference on current research related to the
Indian River Lagoon.

WHO
Primary: IRLNEP+
Support: IRLNEP Management Conference members

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Public Involvement & Education Action Plan

PRIORITY
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WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Number of public information projects or activities to inform the residents of the
Indian River Lagoon region about programs to protect and restore the resources of
the Indian River Lagoon.

RELATED ACTIONS
PS-2, FSD-11, MB-7, BD-3, FI-2, DIM-2

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Public Involvement & Education Action Plan

ACTION

249

PIE 3.01-.02
PIE 3.03

AGENCY

EXISTING/NEW

COST EST.

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL

SJRWMD

New

Yes

$14,700

$14,700

$14,700

$14,700

$14,700

$73,500

SFWMD

New

Yes

$7,350

$7,350

$7,350

$7,350

$7,350

$36,750

SJRWMD

New

Yes

$1,741

$3,481

$1,741

$3,481

$1,741

$12,185

SFWMD

New

Yes

$870

$1,741

$870

$1,741

$870

$6,092

TOTAL

$128,527

TABLE D-6: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION PIE-3

BACKGROUND AND EXPECTED BENEFITS
Through this action the general public would become involved in activities
designed to protect and restore the resources of the Indian River Lagoon.
Individual activities could range from residents implementing improved, low-impact
landscaping practices to participation in water quality monitoring projects.
Opportunities for groups could include shoreline or wetland restoration projects,
removal of exotic vegetation, or sponsorship and organization of these activities.
Involving the public in efforts to protect and restore the Indian River Lagoon not
only provides an additional source of manpower, it also develops a sense of stewardship in participants. This stewardship can translate into support for implementation of IRLCCMP actions.

PRIORITY
High

HOW
4.01
4.01.01
4.01.02
4.01.03

4.01.04

4.01.05

4.01.06
4.01.07

Develop and continue, promote and support public participation projects
designed to protect and restore the resources of the Indian River Lagoon.
Develop and promote projects for public participation aimed at implementation of the IRLCCMP.
Identify existing and new programs offering opportunities for hands-on citizen involvement in Indian River Lagoon restoration activities.
Develop or identify and promote pollution-reducing activities that individual residents can undertake. These can include activities such as xeriscaping, water conservation, composting and similar activities. This information
should be available electronically.
Establish an information center listing job opportunities for individuals or
groups to participate in projects to protect or restore the Indian River
Lagoon.
Provide a forum for citizens to discuss or debate issues related to the
Indian River Lagoon. The results of these discussions may be transmitted
to the appropriate management agency.
Continue, promote and enhance the Citizens Water Quality Monitoring
program.
Continue, promote and enhance programs such as the Florida Yards and
Neighborhoods and Eco-Neighborhood programs, which provide information to residents about pollution-reducing activities they can undertake.

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Public Involvement & Education Action Plan

Increase public involvement in activities designed to protect and restore the resources of
the Indian River Lagoon.
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WHO
Primary: IRLNEP+
Support: IRLNEP Management Conference members

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Number of public participation restoration or pollution-reduction projects initiated,
continued or completed.

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Public Involvement & Education Action Plan

RELATED ACTIONS
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PS-2, FSD-10, FSD-11, MB-5, MB-7, BD-3, W-6, W-7, MON-2
ACTION

AGENCY

EXISTING/NEW

PIE 4.01.01-.02 SJRWMD
PIE 4.01.03

COST EST.

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL

New

Yes

$47,000

$47,000

$47,000

$47,000

$47,000

$235,000

SFWMD

New

Yes

$23,500

$23,500

$23,500

$23,500

$23,500

$117,500

SJRWMD

New

Yes

$6,714

$6,714

$6,714

$6,714

$6,714

$33,570

SFWMD

New

Yes

$6,714

$6,714

$6,714

$6,714

$6,714

$33,570

Volusia County

New

Yes

$6,714

$6,714

$6,714

$6,714

$6,714

$33,570

Brevard County

New

Yes

$6,714

$6,714

$6,714

$6,714

$6,714

$33,570

Indian River County

New

Yes

$6,714

$6,714

$6,714

$6,714

$6,714

$33,570

St. Lucie County

New

Yes

$6,714

$6,714

$6,714

$6,714

$6,714

$33,570

Martin County

New

Yes

$6,714

$6,714

$6,714

$6,714

$6,714

$33,570

PIE 4.01.04

IRLNEP+

New

Yes

$4,700

$4,700

$4,700

$4,700

$4,700

$23,500

PIE 4.01.05

IRLNEP+

New

Yes

$10,000

$10,000

$10,000

$10,000

$10,000

$50,000

PIE 4.01.06

SJRWMD

New

Yes

$70,000

$70,000

$70,000

$70,000

$70,000

$350,000

SFWMD

New

Yes

$30,000

$30,000

$30,000

$30,000

$30,000

$150,000

PIE 4.01.07

IRLNEP+

New

No*
TOTAL

$1,160,990

*Subsumed under Action PIE 4.01.03

TABLE D-7: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION PIE-4

Overview of Actions
FI-1

Page 254

FI-2

Page 257

FI-3

Page 259

Establish a management structure to oversee, monitor and guide implementation of the IRLCCMP (IRLNEP+).
Establish an institutional process to measure the progress of CCMP implementation activities.
Adopt an implementation agreement as an addendum to the IRLCCMP to be
signed by all participants in the modified (post-CCMP) Management
Conference (IRLNEP+).

RELATED GOAL
Goal III, Public Awareness and Coordinated Interagency Management
Goal IV, Identify and Develop Long-Term Funding Sources
Related SWIM Projects
SWIM Projects
None

Title
N/A

Major Issue
N/A

OBJECTIVE
Establish a modified management structure which will oversee implementation of
the Indian River Lagoon Comprehensive Conservation and Management Plan and
encourage the support and participation of environmental interest groups and nonprofit organizations to assist with implementation activities.

PRIORITY PROBLEM
The Indian River Lagoon Comprehensive Conservation and Management Plan is a
dynamic public consensus document for the protection and restoration of the
Lagoon’s resources. During the plan’s development, consensus has been reached on
many of the important issues currently facing the Lagoon and on problems which
will be addressed by the various interests having a stake in the Lagoon’s future.
The continuation of a modified IRLNEP Management Conference (IRLNEP+) as an
oversight organization is essential to ensuring implementation of the IRLCCMP. The
establishment of an entity which includes in its membership agencies with management or regulatory authority, private and non-profit organizations, businesses and
residents of the Lagoon region is essential for the comprehensive protection and
restoration of the Lagoon’s resources for the future.

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Future Implementation Action Plan

Action Plan
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AGENCY
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FI 1

FI 2

FI 3

AGENCY TOTAL

IRLNEP+

$1,018,096.00

$481,723.00

$1,499,819.00

TOTAL

$1,018,096.00

$481,723.00

$1,499,819.00

TABLE D-8: ESTIMATED FUTURE CCMP IMPLEMENTATION ACTION PLAN COSTS

POSSIBLE FUNDING SOURCES
Ad Valorem Taxes
Amusement Taxes
Boat Registration Fees
Corporate Income Taxes
Direct Donations
EPA Office of Research and Development
- Senior Environmental Employment Program
- Water Pollution Control Grant
FDEP - Section 319 Non-Point Source Management Implementation Grants
Florida Advisory Committee on Environmental Education - Environmental
Education Grants
General Sales and Use Taxes
Grants/In-Kind
Hotel and Restaurant Taxes
Motor Fuel Taxes
NOAA - Coastal Zone Management Administration Awards
- Financial Assistance for Ocean Resource Conservation and Assessment
- Habitat Conservation Grants
Severance Taxes
Transferable Development Rights
U.S. Fish and Wildlife Service - Coastal Wetlands Grant Program
- Endangered Species Conservation Grants
- Wildlife Restoration Grants
Watercraft Sales Taxes
Water Management Districts - Florida’s Water Management District Grants and Cost
Sharing Programs

BACKGROUND AND EXPECTED BENEFITS
Coordinated planning and research for the protection of the Lagoon began in 1981
with the Future of the Indian River Lagoon System (FIRST) Symposium. Partially as
a result of this symposium, the Marine Resources Council of East Florida was
formed. MRC hosted a number of American Assemblies from 1985 through 1990
which developed recommendations for protection of the Lagoon’s resources. These
recommendations were forwarded to the governor and Legislature.
One result of these recommendations resulted in the establishment of the Indian
River Lagoon Field Committee. The findings of the IRLFC and other coastal initiatives throughout the state prompted the Legislature to pass the Surface Water
Improvement and Management Act in 1987. This act designated the Indian River
Lagoon and five other water bodies as statewide priority areas to restore water
quality, improve and maintain natural habitats and to protect threatened and
endangered species.
A lack of direct federal participation in Lagoon programs resulted in the nomination of the Indian River Lagoon as an estuary of national significance in 1989. This
designation was received in 1990 and the Lagoon was included in the
Environmental Protection Agency’s National Estuary Program. The Indian River
Lagoon National Estuary Program was charged with developing an Indian River
Lagoon Comprehensive Conservation and Management Plan to identify and promote the restoration of water quality and the protection of the Lagoon’s resources.
To help ensure implementation of activities recommended in the IRLCCMP, the
establishment of a modified IRLNEP Management Conference (IRLNEP+) is
required. Responsibilities of this modified management conference include:
• Tracking and promoting Lagoon-related educational and scientific endeavors
being conducted by the public and private sector;
• Acquiring, managing and dispersing funds through grants, endowments,
donations, contracted services and other means available to perform tasks
consistent with implementation of the IRLCCMP;
• Reviewing federal, state and local projects for consistency with the IRLCCMP;
• Facilitating coordination and communication among federal, state and local
agencies for cross-jurisdictional issues;

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Future Implementation Action Plan

Establish a management structure to oversee, monitor and guide implementation
of the IRLCCMP.

s e c t i o n

Action FI-1
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• Monitoring activities of the implementing entities and reporting those activities to other implementing agencies and the public;
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• Identifying and communicating successful management actions to agencies,
governments, private organizations and the public;
• Revising the IRLCCMP, when needed, based on results of implemented
actions or new information;
• Conducting public outreach and education to increase public awareness
and involvement in restoration efforts;
• Advocating for the Lagoon in general and, more specifically, addressing
congressional and legislative issues and making recommendations to
Congress and the Legislature regarding Lagoon restoration, protection and
conservation needs;
• Providing a forum for technical and stakeholder review of pending implementation actions and other issues; and
• Ensuring that commitments made to implementation of the IRLCCMP by
participating agencies, governments and organizations are maintained.

PRIORITY
High

HOW
1.01
1.02

1.02.01
1.02.02

1.02.03
1.02.04

Establish a follow-on organization (IRLNEP+) which will work in cooperation with organizations with implementation responsibilities.
Establish a project office to provide support to a modified IRLNEP
Management Conference (IRLNEP+) to aid the conference in full implementation of the IRLCCMP. This support will include:
Tracking and promoting Lagoon-related educational and scientific endeavors being conducted by the public and private sector.
Acquiring, managing and disbursing funds through grants, endowments,
donations, contracted services and other means available to perform tasks
consistent with implementation of the IRLCCMP.
Facilitating review of federal, state and local projects for consistency with
the IRLCCMP.
Facilitating coordination and communication among federal, state and local
agencies for cross-jurisdictional issues.

WHO
Primary: IRLNEP Policy Committee

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Establishment of an oversight organization.

RELATED ACTIONS
PIE-2
ACTION

AGENCY

EXISTING/NEW

COST EST.

YEAR 1

FI 1.01

IRLNEP +

New

Yes

$27,596

FI 1.02

IRLNEP +

New

Yes

$198,100

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL
$27,596

$198,100

$198,100

$198,100

TABLE D-9: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION FI-1

$198,100

$990,500

TOTAL

$1,018,096

s e c t i o n
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1.02.05 Monitoring the activities of the implementing agencies and reporting those
activities to other implementing agencies and the public.
1.02.06 Identifying and communicating improvements to the Lagoon resulting from
completed management actions to agencies, governments, private organizations and the public.
1.02.07 Supporting revision of the IRLCCMP when needed based on the results of
implemented actions or new information.
1.02.08 Conducting public outreach and education to increase public awareness
and involvement in restoration efforts.
1.02.09 Advocating for the Lagoon in general and, more specifically, making recommendations to congress and the legislature regarding Lagoon restoration, protection and conservation needs as directed by the modified
Management Conference.
1.02.10 Providing a forum for technical and public review of pending implementation actions or other issues.
1.02.11 Ensuring that commitments made to implementation of the IRLCCMP by
participating agencies, governments and organizations are maintained.
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Action FI-2
Establish an institutional process to measure the progress of CCMP implementation.

BACKGROUND AND EXPECTED BENEFITS
The 1990s have become the decade of “accountability.” Voters, taxpayers and legislators are requiring government programs to monitor and report on their results
and progress. Common sense dictates that estuary programs regularly track the
results of their efforts at improving the quality of estuary waters and resources.

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Future Implementation Action Plan

To ensure consistency in assessing progress in implementing CCMPs, the U.S.
Environmental Protection Agency has developed guidance for the development of
means to measure progress (USEPA, 1994). This guidance may be used to develop
appropriate measures of progress for implementation of the IRLCCMP.
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By instituting effective outcome monitoring indicators, the success of implemented
IRLCCMP activities can be measured and reported. An “outcome” is an action or
occurrence that happens outside NEP activities but is likely to have occurred as the
result of these activities. An “indicator” is a particular characteristic or reference
marker used to measure whether an outcome is being achieved.
Estuary programs need outcome indicator data to help determine where improvements are needed and whether program activities have led to desired results. This
information will increase the accountability of estuary protection programs to the
public and elected officials, help develop and justify budget requests, and help communicate progress in the implementation of the IRLCCMP to citizens and the media.

PRIORITY
High

HOW
2.01

2.02

2.03

Identify outcome indicators, dividing them into intermediate and end outcomes. An example of an intermediate outcome may be improved environmental behavior or actions on the part of governments, households
and boaters. End outcomes are actual measured improvements in an estuary’s quality or health of living resources.
Host workshops for the modified Management Conference, government
agencies, public and media to introduce and educate them on outcome
monitoring procedures.
Develop a draft Government Action Checklist based on the selected outcome indicators. Develop draft surveys for businesses, homeowners and
other groups. Distribute draft Government Action Checklist (GAC) and surveys for review and comment.

2.06
2.07
2.08

WHO
Primary: IRLNEP+
Support: Modified IRLNEP Management Conference

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Establishment and institution of a means to evaluate IRLCCMP
implementation progress.

RELATED ACTIONS
PIE-2, FI-3
ACTION

AGENCY

EXISTING/NEW

COST EST.

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL

FI 2.01-.08

IRLNEP +

New

Yes

$97,389

$94,778

$97,389

$94,778

$97,389

$481,723

TOTAL

$481,723

TABLE D-10: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION FI-2
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2.05

Develop a draft Lagoon Quality Index as a management and policy-making tool which permits the monitoring of trends in estuary quality over
time, helps identify aspects of Lagoon quality that may require additional
attention and enhances the ability of estuary program managers to communicate needs and progress to citizens, elected officials and the media.
Develop a procedure to analyze and report outcome monitoring data
through a “Summary of Survey Findings” which identifies targets that
have been achieved during the reporting period and compares results to
other periods.
Institutionalize outcome reporting procedures.
Test assessment procedures and modify procedures as needed.
Conduct the first round of actual data collection, analysis and reporting
based on the results of the GAC and surveys as a baseline for future outcome monitoring activities.

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
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2.04
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Action FI-3
Adopt an implementation agreement as an addendum to the IRLCCMP to be signed by all
participants in the modified (post-CCMP) Management Conference.

BACKGROUND AND EXPECTED BENEFITS
An implementation agreement will clearly outline the responsibilities of participating governments, agencies and organizations in carrying out IRLCCMP actions. The
success of the implementation agreement and its associated activities will be
tracked by the follow-on organization through the outcome monitoring procedures
of the Government Action Checklist and the surveys outlined in Action FI-2.

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Future Implementation Action Plan

PRIORITY
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High

Apollo 17 astronauts (left to right) Ronald Evans, Jack Schmitt and Eugene Cernan pose on a lunar rover
prior to their December 1972 moon mission - NASA’s final lunar flight in the Apollo series.
Courtesy of Brevard County Historical Commission.

3.01

3.02
3.03

3.04

Identify activities and recommendations within the IRLCCMP for implementation by appropriate federal, state and local governments, organizations and institutions.
Draft a preliminary implementation agreement for review and discussion.
Draft the final implementation agreement as an addendum to the IRLCCMP.
Obtain signatures from all appropriate federal, state and local governments,
agencies, organizations and institutions as partners in implementation.
Track success of this agreement using outcome indicators through the
Government Action Checklist and surveys developed through Action FI-2.

s e c t i o n

HOW

Primary: All agencies, governments, organizations and institutions assigned
responsibility for implementing IRLCCMP actions.
Support: Modified IRLNEP Management Conference

MEASURE OF SUCCESS
Development and adoption of IRLCCMP implementation agreements.

RELATED ACTIONS
FI-2
ACTION

AGENCY

EXISTING/NEW

COST EST.

FI 3.01 - .04

IRLNEP +

New

No

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

TOTAL

TABLE D-11: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION FI-3

5-YEAR TOTAL

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Future Implementation Action Plan

WHO
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DATA AND INFORMATION MANAGEMENT
Action Plan
Overview of Actions
DIM-1 Page 264
DIM-2 Page 266
DIM-3 Page 268
DIM-4 Page 270

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Future Implementation Action Plan

DIM-5 Page 272
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Continue or complete projects related to data and information management
found in the 1994 SWIM Plan.
Continue implementation of data and information management strategies.
Continue to update the Indian River Lagoon Scientific Information System
and make IRLSIS available to the public in an accessible electronic format.
Ensure that all data and information concerning the Indian River
Lagoon is entered into and available through the storage and retrieval
(STORET) system.
Improve and update the STORET system.

RELATED GOALS
Goal I, Water and Sediment Quality
Goal II, Habitat Preservation and Restoration
Goal III, Coordinated Interagency Management and Public Awareness
Related SWIM Projects
SWIM Projects
IR-4-501-S
IR-4-502-S
IR-6-503-M

Title
Indian River Lagoon Databases
Indian River Lagoon Scientific Information System
SWIM and Local Government Planning

Major Issue
All
All
All

OBJECTIVE
Development and implementation of a strategy to coordinate management and dissemination of data and information concerning the Indian River Lagoon.

PRIORITY PROBLEM
Over the years, the Indian River Lagoon and its resources have been the subject of
many studies and several monitoring programs. These activities have been undertaken by a number of agencies, institutions and individuals. Much of this information could be extremely valuable in making informed management decisions.

This is but one example of programs where funds have been expended to collect
data and information but little was done to manage or disseminate this information.
There are many similar examples. As a result, little is known about much of the
information collected about the Indian River Lagoon, and the information is often
difficult to access. Data that exist under these conditions often “disappear” as time
goes by as staff or other changes occur.
In 1991 IRLNEP funded a project to develop a Data and Information Management
Strategy (DIMS) to address these issues. A report including several recommendations for DIMS strategy was published in 1992 which was accepted by the IRLNEP
Management Conference in 1993 (Continental Shelf Associates, 1992).
In May 1993 the IRLNEP Management Conference took action to implement the
DIMS recommendations. Implementation included the creation of a staff position at
the SJRWMD charged with data management coordination and implementation of
the various DIMS recommendations. The data management coordinator position
was established in late 1993 and has been active in refining and implementing recommended data and information strategies.
As part of this implementation strategy, initial funding for a portion of the data
management coordinator staff position was provided by IRLNEP with SJRWMD
funding the remainder. Since then, SJRWMD has assumed responsibility for permanently funding this position. The future funding for this position is uncertain as
budgetary constraints may affect staffing levels.

s e c t i o n

One example of how data and information have been handled in recent years is
the Indian River Lagoon monitoring network. A great deal of money and effort has
been expended to establish and maintain a water quality monitoring network but
until recently management of the data produced by the network was a secondary
consideration. Even less consideration was given to providing access to this data
and information.

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
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In the process of developing the Characterization Report for the Indian River
Lagoon, IRLNEP encountered the same problems that many others in the Lagoon
region have experienced: while a wealth of information has been developed about
the Indian River Lagoon and its resources, finding and obtaining this information is
extremely difficult. Data and information about the Indian River Lagoon is scattered
over several agencies and institutions and is often kept in formats that are no
longer used or which are incompatible with modern systems.
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AGENCY

DIM 1

s e c t i o n

SJRWMD

$150,000

SFWMD

DIM 2
$683,735

DIM 3
$110,000

DIM 5

$268,500

AGENCY TOTAL
$1,212,235

$6,092

IRLNEP+

$6,092
$5,000

Volusia County
Indian River County
TOTAL

DIM 4

$150,000

$689,827

$115,000

$5,000
$17,625

$17,625

$2,710

$2,710

$288,835

$1,243,662

TABLE D-12: ESTIMATED DATA AND INFORMATION MANAGEMENT ACTION PLAN COSTS

Local IRLNEP+
Governments <1%
2%

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Future Implementation Action Plan

WMDs
98%
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FIGURE D-4: DISTRIBUTION OF ESTIMATED DATA AND INFORMATION MANAGEMENT ACTION PLAN COSTS

POSSIBLE FUNDING SOURCES
Ad Valorem Taxes
Direct Donations
General Sales and Use Taxes
Grants/In-Kind
Water Management Districts - Florida’s Water Management District Grants and Cost
Sharing Programs

BACKGROUND AND EXPECTED BENEFITS
Several projects related to data and information management have been completed
or are being undertaken by the Indian River Lagoon SWIM program. Examples of
these projects include the Water Quality Monitoring Network (IR-1-101-D) and the
Toxic Substances Monitoring Network (IR-1-102-D). Project IR-4-501-S, Indian River
Lagoon Databases, includes the ongoing process of maintaining and updating databases containing Lagoon scientific information by upgrading computer systems and
by reviewing and entering data from water management districts and other agencies.
Maintaining and improving databases containing data and information about the
Indian River Lagoon will provide improved access to a broader set of information
about the Lagoon. Greater access to information will help in developing effective
management strategies for the Indian River Lagoon.

PRIORITY
High

Great blue heron.
Courtesy of Jim Angy.

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
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Continue or complete projects related to data and information management found in the
1994 SWIM Plan.
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Action DIM-1
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HOW
1.01

Continue or complete the data and information projects found in the 1994
SWIM Plan.

WHO
Primary: WMDs (IRL-SWIM)
Support: EPA, FDEP, DCA/FCMP, local governments, academia

WHERE
Throughout the Indian River Lagoon region.

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Data & Information Management Action Plan

MEASURE OF PROGRESS
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Number or percent of related projects in the IRL-SWIM Plan completed or continued.

RELATED ACTIONS
None
ACTION

AGENCY

EXISTING/NEW

COST EST.

DIM-1.01

SJRWMD

Existing

Yes

YEAR 1
$30,000

YEAR 2
$30,000

YEAR 3
$30,000

YEAR 4
$30,000

TABLE D-13: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION DIM-1

YEAR 5

5-YEAR TOTAL

$30,000

$150,000

TOTAL

$150,000

BACKGROUND AND EXPECTED BENEFITS
In 1991 IRLNEP funded a study to develop a data and information management
strategy to address issues related to management of data and information about the
Indian River Lagoon. Several recommendations were made by this study.
To implement these recommendations a Lagoon-wide data management coordinator
position was established. In addition, a Data Management Strategies Council
(DMSC), consisting of agencies, groups or individuals involved in the collection,
storage or use of Indian River Lagoon data or information, was created. The DMSC
has met quarterly to address various DIMS issues and methods of implementing the
DIMS recommendations. These recommendations can be categorized as follows:
1. To improve awareness of information resources;
2. To improve access to information resources; and
3. To create the institutional infrastructure to support long-term data and information exchange.
Through implementation of the DIMS strategies, the quality, quantity and availability
of information about the resources of the Indian River Lagoon will be improved.

PRIORITY
High

HOW
2.01
2.02
2.02.01
2.02.02
2.02.03

2.02.04
2.02.05

Continue funding of the data management coordinator staff position with
funding for implementation of DIMS strategies.
Continue financial and staff support of the Data Management Strategies
Council.
Support regular meetings of the DMSC.
Support workshops and conferences on data and information management.
Support efforts to continue to locate and include representatives of all
groups which develop, store or use data or information about the Indian
River Lagoon on the DMSC.
Continue the production and distribution of fact sheets featuring information about data and its availability and the activities of DMSC members.
Develop and distribute standardized products (base maps, reporting formats, etc.)

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
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Continue implementation of data and information management strategies.

s e c t i o n

Action DIM-2
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2.03

s e c t i o n

Explore the possibilities of establishing an archive for all data and information developed concerning the Indian River Lagoon. This archive would
serve as a focal point for access to and distribution of all information
about the Indian River Lagoon and its resources.
2.04
Continue operation of the Lagoon Net electronic bulletin board system and
pursue connection to the internet.
2.05
Provide support for the production of a biennial report about the state of
Indian River Lagoon water quality and resources.
2.05.01 Access archive, databases and STORET to compile and analyze data.
2.05.02 Provide analyses to those preparing the “State of the Lagoon” report
(See the Public Involvement and Education Action Plan).

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Data & Information Management Action Plan

WHO
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Primary: WMDs (IRL-SWIM), Volusia County (2.04)
Support: EPA, FDEP, DCA/FCMP, RPCs, local governments, academia,
research institutions

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Number or percent of DIMS report recommended strategies implemented.

RELATED ACTIONS
BD-1, PIE-2, PIE-3, PIE-4
ACTION

AGENCY

EXISTING/NEW

COST EST.

DIM 2.01

SJRWMD

Existing

Yes

DIM 2.02.01

SJRWMD

New

No*

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL

$18,800

$47,000

$47,000

$47,000

$47,000

$206,800

$3,500

$3,500

$3,500

$3,500

$3,500

$17,500

SFWMD

New

No*

DIM 2.02.02

SJRWMD

Existing

Yes

DIM 2.02.03

DMSC

Existing

No

DIM 2.02.04

SJRWMD

Existing

Yes

$4,800

$4,800

$4,800

$4,800

$4,800

$24,000

DIM 2.02.05

SJRWMD

New

Yes

$35,250

$35,250

$35,250

$35,250

$35,250

$176,250

DIM 2.03

SJRWMD

Existing

Yes

$35,000

$35,000

$35,000

$35,000

$35,000

$175,000

DIM 2.04

SJRWMD

Existing

Yes

$12,000

$12,000

$16,000

$16,000

$16,000

$72,000

DIM 2.05

SJRWMD

Existing

Yes

$1,741

$3,481

$1,741

$3,481

$1,741

$12,185

SFWMD

Existing

Yes

$870

$1,741

$870

$1,741

$870

$6,092

TOTAL

$689,827

*Subsumed in Action DIM 2.01

TABLE D-14: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION DIM-2

BACKGROUND AND EXPECTED BENEFITS
IRLSIS is a bibliography of publications and reports published about the
resources of the Indian River Lagoon. Through the project which established IRLSIS, an electronic database was developed and the contents of IRLSIS were published and distributed.
While the electronic database has been updated, this database is not readily accessible by the general public. Transferring this information to a more modern database and placing this information on an electronic bulletin board system, such as
Lagoon Net, will provide improved access to information about the Indian River
Lagoon system.

PRIORITY
High

HOW
3.01
3.02
3.03

Transfer IRLSIS to a more appropriate database.
Place the database on an electronic bulletin board system which is
accessible by the public.
Continue to update the information in IRLSIS.

WHO
Primary: SJRWMD (IRL-SWIM)
Support: SFWMD (IRL-SWIM), FDEP, local governments, academia,
research institutions

WHERE
Throughout the Indian River Lagoon region.

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
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Continue to update the Indian River Lagoon Scientific Information System (IRLSIS) and
make IRLSIS available to the public in an accessible electronic format.
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MEASURE OF PROGRESS
Status of IRLSIS updates.
Availability of IRLSIS to the general public.

RELATED ACTIONS
BD-1
ACTION
DIM 3.01

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Data & Information Management Action Plan

DIM 3.02-.03
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AGENCY

EXISTING/NEW

COST EST.

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL

SJRWMD

Existing

Yes

$2,000

$2,000

$2,000

$2,000

$2,000

IRLNEP +

Existing

Yes

$1,000

$1,000

$1,000

$1,000

$1,000

$5,000

SJRWMD

Existing

Yes

$20,000

$20,000

$20,000

$20,000

$20,000

$100,000

TOTAL

$115,000

TABLE D-15: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION DIM-3

Fish nets drying on Cobb Dock in Ft. Pierce, c. 1900.
Courtesy of St. Lucie County Historical Museum.

$10,000

BACKGROUND AND EXPECTED BENEFITS
STORET is a national water quality database maintained and supported by the EPA
for the storage of information about the waters of the United States. Following the
direction of the Legislature to develop a database for Florida water quality information, FDEP adopted STORET as the database for all water quality information collected within the state.
To comply with this requirement, all publicly funded Indian River Lagoon water
quality data will ultimately be entered into STORET. Present IRLNEP/SWIM contracts for water quality monitoring require that data produced by these programs
be entered into STORET.
This centralized database should simplify searches for scientific information about
Indian River Lagoon resources.

PRIORITY
High

HOW
4.01
4.02

Enter all Indian River Lagoon water quality data into STORET.
Review data in STORET for completeness.

WHO
Primary: Indian River Lagoon water quality monitoring network participants
(4.01), FDEP (4.02)
Support: EPA, FDEP, WMDs (IRL-SWIM), DCA/FCMP, academia,
research institutions

WHERE
Throughout the Indian River Lagoon region.

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Data & Information Management Action Plan

Ensure all data and information concerning the Indian River Lagoon is entered into and
available through the storage and retrieval (STORET) system.
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Action DIM-4

270

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Data & Information Management Action Plan

s e c t i o n

MEASURE OF PROGRESS
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Amount or percent of data generated about the Indian River Lagoon uploaded to
STORET.

RELATED ACTIONS
BD-1
ACTION

AGENCY

EXISTING/NEW

COST EST.

YEAR 1

YEAR 2

YEAR 3

YEAR 4

DIM 4.01

SJRWMD

Existing

Yes

$53,700

$53,700

$53,700

$53,700

$53,700

$268,500

DIM 4.02

Volusia County

Existing

Yes

$3,525

$3,525

$3,525

$3,525

$3,525

$17,625

Indian River County

Existing

Yes

$542

$542

$542

$542

$542

$2,710

TOTAL

$288,835

TABLE D-16: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION DIM-4

YEAR 5

5-YEAR TOTAL

BACKGROUND AND EXPECTED BENEFITS
Presently, the STORET system is archaic and difficult to use. There are often several codes for certain parameters and no provision for screening estuarine data for
errors. Because STORET is such a cumbersome system, some agencies give data
entry into STORET a low priority. As a result, much of the data produced on the
Indian River Lagoon may not be entered into STORET in a timely manner. The data
that is in STORET is difficult for the average person to retrieve. Revisions and
upgrades to STORET to make the system “user friendly” have been under development for several years but have yet to be implemented.

PRIORITY
High

HOW
5.01

5.02
5.03

Implement “user friendly” revisions and upgrades to the STORET system. These upgrades should facilitate access, as well as entry and
retrieval of data.
Develop and implement screening parameters for entry of estuarine data
into STORET.
Provide access to STORET through the internet.

WHO
Primary:
Support:

EPA
FDEP, WMDs (IRL-SWIM), Indian River Lagoon monitoring
network participants

WHERE
Throughout the Indian River Lagoon region.

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Data & Information Management Action Plan

Improve and update the STORET system.
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Action DIM-5
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MEASURE OF SUCCESS
Status of STORET upgrade.

RELATED ACTIONS
None
ACTION

AGENCY

EXISTING/NEW

COST EST.

DIM 5.01

EPA

New

No (federal)

DIM 5.02

EPA

Existing

No (federal)

DIM 5.03

EPA

New

No (federal)

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL

TOTAL

PUBLIC AND GOVERNMENTAL SUPPORT AND INVOLVEMENT
Data & Information Management Action Plan

TABLE D-17: ESTIMATED COSTS AND TIMELINE FOR ACTION DIM-5
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Boats at dockside.
Courtesy of Matthew O’Malley.

Action Plan
Overview of Actions
MON-1

Page 280

MON-2
MON-3

Page 282
Page 284

Complete or continue projects related to monitoring the resources
of the Indian River Lagoon found in the 1994 SWIM Plan.
Continue the Citizens Water Quality Monitoring program.
Provide support for the development of a biennial report on the
state of the Indian River Lagoon.
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MONITORING

Goal I, Water and Sediment Quality
Goal II, Habitat Preservation and Restoration
Related SWIM Projects
SWIM Projects
IR-1-101-D
IR-1-102-D
IR-1-108-D
IR-2-201-D, F, M

Title
Water Quality Monitoring
Toxic Substance Monitoring
Hydrologic/Hydrodynamic Monitoring
Seagrass Preservation/Restoration

Major Issue
Water Quality
Toxic Substances
Pollutant Loadings
Habitat/Pollutant Loadings

OBJECTIVE
To develop and maintain a monitoring network which will provide adequate
and reliable data and information on water quality, sediment quality and the
biological resources of the Indian River Lagoon on which management decisions
may be based.

PRIORITY PROBLEM
Monitoring water and sediment quality, as well as the various biological resources
of a water body, is necessary to determine the condition of that water body.
Monitoring is also needed to gauge the effectiveness of actions taken to protect or
enhance the water body. The relative condition of the water body may be determined by comparing collected data to standards, goals or other water bodies. The
data may be compared with historic information to identify trends in the condition
of the water body.
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RELATED GOAL
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Through various programs, a great deal of information has been collected about
the Indian River Lagoon over the years. There have been a number of water and
sediment monitoring programs sponsored by federal, state and local agencies, as
well as studies undertaken by various institutions and individuals. Many of these
groups monitored or studied the biota of the Lagoon, as well.
Until recently, there was little coordination of these data collection efforts. The
handful of FDEP-fixed monitoring network stations was perhaps the only monitoring “network” which covered the entire Lagoon.
The Indian River Lagoon Joint Reconnaissance Report (Steward and VanArman,
1987) included a review of water quality data in the Indian River Lagoon. This
review found that while some of the monitoring programs had been in existence
since the 1960s, only a small portion of the data was considered reliable due to a
lack of quality assurance programs. To address this lack of reliable information, the
institution of a long-term, comprehensive, coordinated monitoring network was
recommended.
The Indian River Lagoon water quality monitoring network was established under
the auspices of the SWIM program in 1988. The mission of the Indian River Lagoon
water quality monitoring network is as follows:
1. Characterize the Indian River Lagoon over the long term by assessing trends in
estuarine water chemistry in relation to primary producers as indicators of biological integrity;
2. Identify problem areas;
3. Identify potential problem areas;
4. Provide current information to redirect or refocus management plans; and
5. Provide accountability to the public by relating progress toward restoration and
protection of the Indian River Lagoon (Sigua et al., 1996a).
Participants in the monitoring network include Volusia County, Brevard County,
Indian River County, FDEP, NASA, SFWMD and SJRWMD. The participants agreed
on common sampling periods, parameters and sampling and analysis methods, as
well as other issues. Quality assurance/quality control plans were developed incorporating these common protocols (Steward and Higman, 1991). Network participants meet on a regular basis to discuss issues related to the implementation and
improvement of the monitoring program.

The modifications to the monitoring program are intended to further focus the mission of the water quality monitoring network on:
1. Providing answers to specific questions related to the long-term management of
seagrass and water quality of its environment;
2. Increasing the statistical power of the data collected;
3. Increasing the effectiveness of staff and laboratory resources; and
4. Collecting complimentary data for the calibration of the Pollution Load
Reduction (PLR) model.
As modified, the water quality network will reduce the number of stations monitored. A statistical analysis was performed of data produced from existing stations
to delineate segments for water quality monitoring purposes. From these segments
or groups of stations, selection of stations to be retained was based on several factors. A primary consideration was location relative to seagrass monitoring transects
within the segment. Other considerations in station selection included nearby landbased activities and prominent resource features.
Following statistical power analysis, it was determined that retained stations should
be monitored three times during a tidal cycle each month as compared to the previous frequency of once per quarter. Over the three-year period proposed for the
modified water quality monitoring network, sampling at this frequency will capture
any tidal or seasonal trends with a high degree of confidence, as well as complimenting the calibration of the PLR model.
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With the increasing emphasis on seagrass and other submerged aquatic vegetation
species as indicators of the health of the Indian River Lagoon, an in-depth assessment of the Lagoon’s water quality monitoring network was conducted (Sigua et al.,
1996b). As part of this assessment, several modifications to the network were developed and have subsequently been implemented by all participants in the monitoring program, with the exception of SFWMD. SFWMD has incorporated much of the
revised protocol in its existing monitoring network and is anticipating fully implementing the revised monitoring program in the near future (Germain, 1996).
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The network is funded by the participants with assistance from the Indian River
Lagoon SWIM program. Initially, the SWIM program provided up to 60 percent of
program costs. Recently, as part of the modifications to the existing network, the
SWIM program has centralized laboratory analyses and assumed the costs of these
analyses. While local governments continue to participate in the monitoring network, funding for their portion of the monitoring network has come under
increased scrutiny as local government budgets are developed.
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To provide information on water column mixing and nutrient flux at the watersediment interface, near-bottom sampling during one of the three samplings during a tidal cycle was added. The primary goal of the near-bottom sampling is to
quantify the carbon, nitrogen and phosphorous fluxes in the Indian River Lagoon,
as well as describe the role of bottom sediments as sinks or sources (internal
loadings) in the Lagoon. A knowledge of the nutrient budget of the Indian River
Lagoon, together with an understanding of the hydrodynamics of the system via
the PLR model, will be essential in developing technically defensible pollution
load reduction goals (PLRGs).
In addition to the determination of total suspended solids, the organic and inorganic fractions of TSS will be determined. Knowing the organic and inorganic fractions
of each component will help determine the origin of TSS, helping direct management actions. This information may also provide some measure of the effectiveness
of watershed management activities.
Prior to the implementation of the modified water quality monitoring network,
each participant in the network used a different laboratory for chemical analyses.
While the laboratories used comparable methods and all have approved quality
assurance/quality control plans, significant discrepancies occurred among the labs
for certain parameters. To avoid these discrepancies, only two labs are now used
for chemical analysis.
In 1991, a Citizens Water Quality Monitoring Network was initiated in the Indian
River Lagoon by the Marine Resources Council of East Central Florida (MRC). The
network continues today with more than 90 stations located between Titusville and
Stuart which are monitored on a weekly basis. Volusia County and Brevard
Teaching and Research Laboratories (Brevard Labs) have also initiated citizen monitoring programs and have joined MRC to create a cooperative, Lagoon-wide monitoring network.
The MRC Citizens Water Quality Monitoring Network was initially funded by a
grant from the FDEP Pollution Control Recovery Trust Fund. Due to a change in
the eligibility criteria, these funds are no longer available for monitoring programs.
In recent years, IRLNEP has provided funding to MRC, Volusia County and Brevard
Labs to support this program.
Activities to monitor the sediments of the Indian River Lagoon have been limited
until recent years. Several studies have been undertaken to study the composition,
location and sources of muck within the Indian River Lagoon. In addition, a toxic
substances monitoring network has been established by the SWIM program and
IRLNEP which includes sediment sampling (Trocine and Trefry, 1993; Windsor and
Surma, 1993).

Hydrologic information on the Indian River Lagoon and its tributaries has been collected by several parties at various times over the last 50 years. A multi-agency network (SJRWMD, SFWMD, FDEP, USGS, University of Florida, National Ocean
Service) is presently collecting hydrologic data in the Indian River Lagoon.
The information gathered through the monitoring programs will be essential to the
development, calibration, verification and operation of the Pollutant Load
Reduction model presently under development for the Indian River Lagoon
(Steward et al., 1996). Data developed by these monitoring programs will also be
required to determine the effectiveness of corrective actions and progress toward
water quality and habitat goals for the Indian River Lagoon.
The overall Indian River Lagoon monitoring program will provide information on
several scales, ranging from local to region-wide. As designed, the program will
answer several hypotheses, again on local and regional scales:
• Are water column concentrations of nutrients, total suspended matter
and chlorophyll increasing, decreasing or remaining stable in the Indian
River Lagoon?
• Are water column, sediment and tissue concentrations of metals and
organic compounds increasing, decreasing or remaining stable in the
Indian River Lagoon?
• Is the coefficient of light extinction (K) in the water column increasing,
decreasing or remaining stable in the Indian River Lagoon?
• Is seagrass acreage and density increasing, decreasing or remaining stable
in the Indian River Lagoon?
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In addition, seagrass transects have been established throughout the Indian River
Lagoon. These transects are sampled twice each year to monitor trends in SAV distribution and abundance (Virnstein and Morris, 1996). This monitoring program has
been funded by the SWIM program and IRLNEP.
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Monitoring of submerged aquatic vegetation coverage in the Indian River Lagoon
dates from the 1970s when early mapping efforts were undertaken by Brevard
County and Harbor Branch Oceanographic Institute. The first Lagoon-wide SAV
mapping effort was undertaken in 1986. Subsequent Lagoon-wide mapping efforts,
which were funded by the SWIM program, were undertaken in 1989, 1992 and
1994. SAV mapping efforts will continue as part of the diagnostic, preservation and
restoration efforts (Virnstein and Morris, 1996).
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MON 1
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SJRWMD
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SFWMD

MON 2

MON 3

$1,448,640

$7,230

$12,185

$765,970

$3,615.00

$6,092

IRLNEP+

AGENCY TOTAL

$509,400

TOTAL

$2,214,610

$520,245

$1,468,055
$775,677
$509,400

$18,277

$2,753,132

TABLE D-18: ESTIMATED MONITORING ACTION PLAN COSTS

IRLNEP+
19%

SFWMD
28%

SJRWMD
53%

FIGURE D-5: DISTRIBUTION OF ESTIMATED MONITORING ACTION PLAN COSTS BY AGENCY

POSSIBLE FUNDING SOURCES
Ad Valorem Taxes
Boat registration Fees
EPA Office of Research and Development
- Senior Environmental Employment Program
- Water Pollution Control Grant
Florida Advisory Committee on Environmental Education Environmental Education Grants
General Sales and Use Taxes
Hard-to-Dispose Taxes
NOAA - Habitat Conservation Grants
Recreational Fees
Rental Car Taxes
Tax Increment Funding
Tourist Development Taxes
U.S. Fish and Wildlife Service - Coastal Wetlands Grant Program
Watercraft Sales Tax
Water Management Districts - Florida’s Water Management District Grants and
Cost Sharing Programs

BACKGROUND AND EXPECTED BENEFITS
Several projects involving the monitoring of the Indian River Lagoon are being
undertaken by the Indian River Lagoon SWIM program. This action supports the
on-going process of obtaining information about the status of the Indian River
Lagoon, identifying “problem” areas, as well as areas where resources are in good
condition, and identifying trends. Obtaining resource information through longterm monitoring programs will not only assist in developing and guiding management strategies but will also help in determining the effectiveness of these strategies.

PRIORITY
High

HOW
1.01
Continue the existing Indian River Lagoon Water Quality Monitoring Network.
1.01.01 Continue efforts to coordinate, re-examine and refine the monitoring
network to better accomplish the goals and objectives established for
the network.
1.01.02 Continue efforts to maintain and improve quality assurance.
1.01.03 Include other relevant monitoring programs, when feasible, in the monitoring network.
1.01.04 Obtain long-term commitments for funding and participation in the monitoring network from agencies and county governments participating in the
network.
1.02
Continue the toxic substances monitoring network.
1.02.01 Monitor baseline stations every five-seven years.
1.02.02 Include additional stations in the toxic substances monitoring network
as needed.
1.02.03 Obtain long-term funding commitments for this program.
1.03
Continue the hydrologic monitoring network and the development of a
Lagoon-wide hydrologic/hydrodynamic model.
1.04
Continue monitoring seagrass (see the Seagrass Action Plan for
further information).
1.04.01 Obtain aerial photographs of the entire Indian River Lagoon system yearly.
1.04.02 Develop maps of seagrass coverage every two-four years.
1.04.03 Continue the monitoring of seagrass transects to assess trends in seagrass
distribution and abundance.
1.04.04 Include additional seagrass transects in the monitoring program as needed.
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Complete or continue projects related to monitoring the resources of the Indian River
Lagoon found in the 1994 SWIM Plan.
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Action MON-1

280

s e c t i o n

1.04.05 Continue coordination of programs involved in seagrass monitoring.
1.04.06 Obtain long-term funding commitments for this program.

WHO
Primary: WMDs (IRL-SWIM)
Support: USGS, NASA, USFWS, FDEP, Volusia County, Brevard County, Indian
River County

WHERE
Throughout the Indian River Lagoon region.
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281

Number or percent of related projects in the SWIM Plan completed or continued.

RELATED ACTIONS
SG-1
ACTION

AGENCY

MON 1.01.01-.03 SJRWMD

EXISTING/NEW

COST EST.

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL

Existing

Yes

$115,200

$115,200

$115,200

$115,200

$115,200

$576,000

SFWMD

Existing

Yes

$124,800

$124,800

$124,800

$124,800

$124,800

$624,000

SJRWMD

Existing

Yes

$6,267

$6,267

SFWMD

Existing

Yes

$3,133

$3,133

SJRWMD

Existing

Yes

$10,640

$1,140

$88,333

$1,140

$1,140

$102,393

SFWMD

Existing

Yes

$17,360

$1,860

$108,667

$1,860

$1,860

$131,607

SJRWMD

Existing

No

SFWMD

Existing

No

SJRWMD

New

Yes

$6,267

SFWMD

New

Yes

$3,133

SJRWMD

Existing

Yes

$250,000

MON 1.04.01-.03 SJRWMD

MON 1.01.04
MON 1.02.01
MON 1.02.02
MON 1.02.03
MON 1.03

MON 1.04.04
MON 1.04.05
MON 1.04.06

$6,267
$3,133
$250,000

$250,000

$750,000

Existing

No

SFWMD

Existing

No

SJRWMD

New

Yes

SFWMD

New

Yes

SJRWMD

Existing

No

SFWMD

Existing

No

SJRWMD

New

Yes

$6,267

$6,267

SFWMD

New

Yes

$3,133

$3,133

$482

$482
$482

$482
$482

$964

TOTAL

TABLE D-19: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION MON-1

$1,446

$2,214,610

Continue the Citizens Water Quality Monitoring Network.

BACKGROUND AND EXPECTED BENEFITS
In 1991, a Citizens Water Quality Monitoring Network was established in the Indian
River Lagoon by the Marine Resources Council. This network continues today with
more than 90 stations monitored on a weekly basis between Titusville and Stuart.
Volusia County and Brevard Teaching and Research Laboratories have joined with
MRC to create a cooperative network involving citizen volunteers.
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Action MON-2

The Citizens Water Quality Monitoring Network compliments the agency water
quality monitoring network by providing data more frequently and in more locations not monitored by the agency network.

PRIORITY
High

HOW
2.01
2.02
2.03
2.04

Continue the Citizens Water Quality Monitoring Network established for
the Indian River Lagoon.
Ensure coordination of this program between the Marine Resources
Council, Volusia County and Brevard Teaching and Research Laboratories.
Coordinate the efforts of the Citizens Water Quality Monitoring Network
and the agency monitoring network.
Obtain long-term funding to continue this program.

WHO
Primary: IRLNEP+
Support: Marine Resources Council, Volusia County, Brevard Teaching and
Research Laboratories, FDEP, WMDs (IRL-SWIM)
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Each of these programs has developed quality assurance/quality control programs
which have been reviewed and approved by FDEP. Following review, all data produced by these programs are entered into STORET.
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WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Status of Citizens Water Quality Monitoring Network.

RELATED ACTIONS
PIE-4
ACTION

AGENCY

EXISTING/NEW

COST EST.

MON 2.01

IRLNEP +

Existing

Yes

$100,000

MON 2.02

IRLNEP +

Existing

Yes

$9,400

MON 2.03

SJRWMD

New

Yes

SFWMD

New

Yes

IRLNEP +

Existing

No

MON 2.04

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL

$100,000

$100,000

$100,000

$100,000

$1,446

$1,446

$1,446

$1,446

$1,446

$7,230

$723

$723

$723

$723

$723

$3,615

TOTAL

$520,245
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$500,000
$9,400

TABLE D-20: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION MON-2

~
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YEAR 1

~

Provide support for the development of a biennial report on the state of the Indian
River Lagoon.

BACKGROUND AND EXPECTED BENEFITS
Through the various monitoring programs, data and information will be developed
on the resources of the Indian River Lagoon. This information will be used in the
preparation of a biennial report to the public on the state of the Indian River
Lagoon. Please refer to the Public Involvement and Education Action Plan for further information.
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Action MON-3

Medium

HOW
3.01

Provide data and information on the resources of the Indian River Lagoon
collected by monitoring programs to those preparing the biennial report.

WHO
Primary: WMDs (IRL-SWIM)
Support: All participants in monitoring programs

WHERE
Throughout the Indian River Lagoon region.

MEASURE OF PROGRESS
Production of a biennial report on the state of the Indian River Lagoon.

RELATED ACTIONS
PIE-4, PIE-5, DIM-2
ACTION
MON 3.01

AGENCY

EXISTING/NEW

COST EST.

YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

5-YEAR TOTAL

SJRWMD

Existing

Yes

$1,741

$3,481

$1,741

$3,481

$1,741

$12,185

SFWMD

Existing

Yes

$870

$1,741

$870

$1,741

$870

$6,092

TOTAL

$18,277

TABLE D-21: ESTIMATED COSTS AND IMPLEMENTATION TIMELINE FOR ACTION MON-3
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Without a doubt, paying for IRLCCMP actions will present challenges to implementing agencies and jurisdictions as they prioritize actions and allocate
resources. Maintaining current funding levels for Indian River Lagoon management activities will be critical to ensuring that ongoing projects continue. Slightly
more than half of the identified IRLCCMP implementation costs represent costs
for new activities while the remainder represent costs for continuation of existing
activities. Nonetheless, elected officials and program managers will not
know whether activities now identified as new will actually represent
net additional funding needs until much closer to the point in time
when such actions are scheduled to begin. In many cases, as current
projects are completed, existing budgets will be able to accommodate new projects without additional funding. For a few efforts, such as those related to
stormwater control, new funding will be needed. In several areas managers are
already developing financial strategies to secure revenues for stormwater projects
and other needed actions.
The vast majority of recommended actions represent administrative activities, such
as planning and coordination that are designed to enhance the effectiveness of the
many organizations currently contributing to the Lagoon’s management.
Improving the effectiveness of these organizations will result in increased
environmental returns on investments already dedicated to Lagoon resources.
Decreasing federal and state funding, as well as increased competition for funding,
will require the Indian River Lagoon region to bear expanding responsibility for its
environmental programs.
By their current actions, local governments and citizens have shown a commitment
to improving Lagoon resources and taking steps to preserve and maintain
these improvements. Residents, in particular, also have indicated a willingness to increase their contributions to these programs for better results. That
is exactly what the IRLCCMP represents: an opportunity where a slight increase in
current levels of effort over the next five years and beyond, carefully and specifically targeted, will solidify and enhance significant environmental gains made over
the past decade.
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FINANCING THE IRLCCMP IMPLEMENTATION
Introduction

FINANCING THE IRL-CCMP
IMPLEMENTATION
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IRLCCMP IMPLEMENTING JURISDICTIONS
The action plans presented in the IRLCCMP include 69 individual actions which are
recommended for implementation over the next five years. The action plans also
highlight a number of areas for future program development to preserve and protect the resources of the Indian River Lagoon. The action plans identify lead entities or those organizations responsible for tracking the progress of recommended
actions and specify the anticipated timing for individual actions. Lead agencies
include regulatory, planning and operating agencies and organizations at the federal, state, regional and local levels.
For a few actions, a single organization has full responsibility for implementation.
For most actions, several entities share overlapping responsibilities, requiring close
cooperation and coordination. Lead implementors include:

FINANCING THE IRLCCMP IMPLEMENTATION
IRLCCMP Implementing Jurisdictions

• Several federal agencies, including the U.S. Army Corps of Engineers, the
U.S. Fish & Wildlife Service, the U.S. Environmental Protection Agency and
other federal agencies;
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• State agencies, primarily the Florida Department of Environmental
Protection;
• Two water management districts (WMDs) - the St. Johns River WMD and
South Florida WMD;
• Five counties - Volusia, Brevard, Indian River, St. Lucie and Martin;
• Six water control districts (WCDs), primarily Melbourne-Tillman WCD,
Fellsmere WCD and Sebastian WCD;
• Approximately 30 cities; and
• A number of regional planning/management organizations, including the
East Central Florida and Treasure Coast regional planning councils, the IRLSWIM program and the successor to the current IRLNEP organization.
These organizations are responsible for carrying out
IRLCCMP-recommended actions and for identifying
and securing funding for these activities. Funding may
not always be secured from the same level where
implementation occurs. For example, the most appropriate funding mechanism for a number of actions
might be a state- or county-imposed tax or fee with
revenues distributed to the jurisdiction level with
implementation responsibility. Similarly, it is anticipated that local implementing entities will look to federal
and state sources of funding wherever feasible.
Raccoon.
Courtesy of Jim Angy.

IRLCCMP implementation costs, reflecting costs to state and local public entities for
the first five years of IRLCCMP implementation, are estimated to be approximately
$17.6 million annually. These costs include approximately $10.2 million in new
costs and $7.4 million in costs for continuation of activities already under way. This
section describes the cost estimation methodology employed and presents resulting
cost estimates by lead entity (or jurisdiction). Sections B, C and D of the IRLCCMP
present estimated implementation costs on an action-by-action basis.
COST ESTIMATION APPROACH
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IRLCCMP IMPLEMENTATION COSTS

For the purposes of IRLCCMP development, the cost estimation process was limited
to state, regional and local government costs. Federal costs are not included
because the IRLNEP Management Conference determined that the IRLCCMP represented a community-based effort and, as such, should not be dependent on federal
support for success. Because federal agencies are important partners in several of
the identified actions, however, some federal activities are noted in the identified
actions in Sections B, C and D of the IRLCCMP but are not included in cost estimates. Additionally, the activities of private parties - industries and other private
organizations - are not included in cost estimates for two reasons: (1) it is understood the majority of recommended actions within the IRLCCMP will be conducted
by public agencies; and (2) anticipated private activities are as yet too uncertain to
develop reasonable cost estimates. Private support and involvement will continue
to be sought wherever appropriate and feasible.
Cost estimates were developed using information provided by implementing agencies, knowledge of other estuary programs’ costs for similar activities and the best
professional judgment of the cost estimators. To develop cost estimates, IRLCCMP
actions were broken down into component tasks. For administrative tasks, the time
necessary to carry out specific activities was estimated - in terms of hours, days,
weeks or months, as appropriate - and converted into full-time equivalents or FTEs
(one FTE represents 2,080 hours of effort, or one labor-year). In a separate exercise, an average FTE value in dollars was estimated, based on the salaries and
overhead rates of a sample of the actual staff anticipated to implement IRLCCMP
actions. Using the calculated FTE value, all level-of-effort FTE estimates were converted to cost estimates. For non-administrative tasks, such as marsh restoration,
seagrass planting and aerial photography, cost estimates were developed using unit
costs (e.g., cost per acre) for such activities. These unit costs were drawn directly
from past experience and scaled to reflect the scope of specific IRLCCMP actions.
In other cases, staff with experience conducting similar projects provided aggregate
cost estimates based on a description of the action and its scope.

FINANCING THE IRLCCMP IMPLEMENTATION
IRLCCMP Implementation Costs

The IRLCCMP’s cost estimates were developed through an interactive process with
governmental agencies and organizations responsible for implementing recommended actions. Cost estimates are not intended to represent final budget figures,
but rather to be representative of anticipated costs and funding responsibilities.
While definitive cost information will not be available until closer to the actual time
of implementation, presented costs are good order-of-magnitude projections of
planning and programmatic-related cost levels.
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COST ESTIMATION RESULTS: IRLCCMP FUNDING NEEDS
IRLCCMP recommendations for which costs have been estimated represent $88 million in costs over the first five years of CCMP implementation, or an average of
$17.6 million per year. Review of cost estimates reveals that the majority of actions
require non-capital, non-structural investments, which is consistent with the planning and programmatic orientation of the IRLCCMP. Identified costs include
approximately $16.3 million in administrative costs, as compared to $1.3 million in
capital costs. The IRLCCMP does not, however, include the following activities or
their related costs:
• Anticipated capital expenditures for stormwater projects, which are likely
to be substantial;
• Significant land acquisition costs (a small fraction of land acquisition costs
are included); and

FINANCING THE IRLCCMP IMPLEMENTATION
IRLCCMP Implementation Costs

• Programmatic activities for which the first phase is a pilot program to
select an implementation approach where only the costs of the pilot project have been estimated (e.g., septic tank inspections).
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In general, local units of government are expected to continue to provide infrastructure investment as they do currently. These costs are not included as part of the IRLCCMP but should not be overlooked when developing strategies to meet the funding
needs associated with efforts to preserve and protect the Indian River Lagoon. It is
also not feasible to accurately estimate these costs until closer to the time of implementation, when critical decisions about planned actions have been made.
FSD (existing)
$5,105,033

Non-FSD (existing)
$2,080,530
Non-FSD (new)
$2,092,247

FSD (new)
$8,293,043

FIGURE E-1: NEW VERSUS EXISTING ANNUAL IRLCCMP IMPLEMENTATION COSTS

FINANCING NEEDS BY JURISDICTION
Costs identified as part of the IRLCCMP include anticipated expenditures by state,
regional, county and municipal governments. As Figure E-2 illustrates, the most significant costs are those associated with city implementation responsibilities. These
costs are predominantly related to stormwater retrofitting planning activities. The
five counties and two WMDs also have responsibility for significant implementation
costs, much of which reflect continuation of ongoing SWIM plan activities. WMDled activities are segregated from state-led activities because WMD activities warrant
special attention given their relative level of involvement. In addition, while WMDs
are state-supported entities, they have revenue sources other than state general
fund support (i.e., ad valorem tax revenue).

Water Management Districts
$3,750,872
Counties
$4,495,575
State
$1,546,655

Other
$1,410,852

Cities
$6,382,500

FIGURE E-2: ESTIMATED ANNUAL IRLCCMP IMPLEMENTATION COSTS

FINANCING THE IRLCCMP IMPLEMENTATION
IRLCCMP Implementation Costs

Only 59 percent of the $17.6 million in average annual costs represent costs of
new activities while 41 percent are costs for continuation of activities already under
way (Figure E-1). Of the new activities, more than 81 percent are associated with
the Freshwater and Stormwater Discharges (FSD) action plan. Of existing activities,
69 percent of the total costs are for activities captured in the FSD action plan. As a
percentage of total CCMP costs, FSD-related activities represent approximately 76
percent of identified costs.
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STATE: The majority of state IRLCCMP implementation costs relate to activities to
be carried out by the Florida Department of Environmental Protection (FDEP).
Identified costs include $450,000 per year for existing activities and $861,000 per
year for new actions, such as muck removal and enhanced point-source regulatory
related activities.
WATER MANAGEMENT DISTRICTS: The St. Johns River WMD and the South
Florida WMD share significant IRLCCMP implementation responsibilities and costs
for both existing and new activities (Figure E-3). Responsibility for continuation of
existing activities related to IRLCCMP implementation include activities related to
data and information management, freshwater and stormwater discharges,
impounded marsh restoration and management, monitoring, public involvement
and education, and completion of projects in the IRL-SWIM Plan. A few of the
many new activities for these two entities include muck removal projects, additional public participation programs, wetlands management functions and participation
in the Indian River Lagoon Land Acquisition Working Group (IRL-LAWG).
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$1,000,000
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■ New

□ Existing

FIGURE E-3. WATER MANAGEMENT DISTRICT IRLCCMP IMPLEMENTATION COSTS
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COUNTIES: Five counties have implementation responsibilities for the IRLCCMP:
Volusia, Brevard, Indian River, St. Lucie and Martin. Continuation of existing activities by these county governments requires approximately $2.9 million annually.
Primary activities to be continued as part of IRLCCMP implementation include
updating growth management plans, upgrading older drainage systems and reconnecting impounded marshes. New activities to be carried out by these five counties
include stormwater retrofit planning, muck removal drainage basin mapping, onsite sewage disposal system management and miscellaneous other activities.
Together, these new activities cost an estimated $1.6 million per year across the
five counties (see Figure E-4 for cost distribution by county).
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FIGURE E-4. COUNTY IRLCCMP IMPLEMENTATION COSTS

CITIES: Cities in the Indian River Lagoon region are responsible for approximately
36 percent of all estimated IRLCCMP costs, or an average cost of $6.4 million per
year. These costs are predominantly $6 million for stormwater retrofit planning and
a limited amount of stormwater system upgrade implementation. Costs captured in
the IRLCCMP associated with stormwater management and system retrofitting represent only the early stages of these efforts. Substantial future stormwater-related
costs are expected to be the continued responsibility of cities within the Indian
River Lagoon watershed.
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COUNTY

Brevard
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OTHER IMPLEMENTING ENTITIES: In addition to the organizations and political
jurisdictions identified above, several other entities have IRLCCMP implementation
responsibilities and associated costs to finance. For example:
• Three water control districts are responsible for FSD-related SWIM projects
costing $947,880 annually;
• The two regional planning councils (East Central Florida and Treasure
Coast) are responsible for coordinating local growth-management plan
revisions and other, similar activities with estimated new costs of
$64,000 annually;
• The Indian River Lagoon Land Acquisition Working Group (IRL-LAWG) is
tasked with land acquisition planning-related costs of $72,000 annually; and
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FIGURE E-5 IRLCCMP IMPLEMENTATION COSTS FOR OTHER AGENCIES.
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• The successor organization to the IRLNEP organization has $102,000 in
costs associated with continuation of current activities and $327,000 in
costs for new activities annually for five years.

To put the estimated IRLCCMP-related costs into perspective, a survey of Indian
River Lagoon region residents found that these residents were willing to pay
between $52 and $66 per household in new fees or taxes to support programs to
protect or restore the Indian River Lagoon. Similarly, non-residents indicated a willingness to pay between $23 and $25 per visit per travel group in special taxes on
lodging and restaurant bills for programs to improve the environmental quality of
the Lagoon. These figures compare to an annual cost for IRLCCMP-related activities
of approximately $20 per household. This clear willingness to pay for IRLCCMPrelated activities relates directly to the expected environmental benefits of the proposed actions. The ability to capture the overall willingness will depend on continued efforts to educate the public about the links between individual activities and
expected benefits.
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IMPLICATIONS FOR FINANCE

Several key criteria will guide future identification and securing of funding for IRLCCMP-related funding needs:

• The ability to dedicate or earmark current and newly implemented funding
mechanisms;
• The ability to identify and secure new funding or expand revenues from
currently implemented funding mechanisms;
• Matching funding options to management actions in a manner that equitably links the funding burden with affected parties; and
• To the greatest extent possible, minimizing the overall
impact or burden.
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• The sustainability of current funding (given that $7.4 million in annual
spending is for continuation of existing actions);
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The key to successful implementation will be to select funding mechanisms with a
link to those who contribute to the problems (polluters) and those who reap the
rewards of cleanup activities (beneficiaries).
Both existing and new funding mechanisms may be appropriate for IRLCCMP-related activities. The targeted options have been identified by the Finance and
Implementation Task Force based on the general criteria presented above, as well
as more detailed evaluation criteria described in a separate report Economic
Assessment and Analysis of the Indian River Lagoon and the Restoration Action
Plans Proposed by the Indian River Lagoon National Estuary Program (Apogee,
1996). The process of developing a targeted set of options is meant to focus attention on the most promising options and to begin discussion of further opportunities. It is not meant to preclude consideration of other options that might prove to
be most feasible or appropriate at the time of implementation (see Appendix II for
a fuller set of options).
EXISTING FUNDING SOURCES
As noted earlier, approximately 42 percent of the costs identified in the IRLCCMP
relate to continuation of currently implemented activities. Historically, these activities have been funded through a variety of local, state and federal revenue sources.
Examples of funding sources for activities already under way include:
• Local wastewater and stormwater utility funds;
• Local general revenues;
• SWIM funds (including WMD ad valorem tax revenues and state
matching funds);
• Non-SWIM WMD funds (including ad valorem tax revenues, permit fees,
state and federal grants, and funds from state land acquisition trusts);
• State land acquisition and environmental trust funds, such as CARL,
Preservation 2000 and others;
• State general revenues, and state grant and loan programs; and
• Federal funding, including grants from USEPA, USFWS and other
federal grant and loan programs.
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Figure E-6 illustrates funding historically directed to activities that relate to the
preservation and protection of the Indian River Lagoon. As Figure E-6 demonstrates, local funding has increased both in absolute terms and as a percentage of
total expenditures. This is consistent with the continued pressure on local government to meet local environmental protection goals. Local governments nationwide
are anticipated to be responsible for more than 80 percent of environmental protection-related expenditures by the year 2000.
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NEW AND EXPANDED FUNDING OPTIONS
Each action plan description throughout Sections B, C and D of the CCMP is
accompanied by a targeted list of potential funding options. Included are:
• New and expanded tax mechanisms at the state and local levels;
• State- and locally-imposed fee mechanisms;
• Potentially applicable state and federal grant and loan programs;
• Mechanisms to secure voluntary donations; and
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• A number of economic incentive approaches that are more likely to lower
public implementation costs than raise significant revenues.
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In addition to these revenue-raising mechanisms, potential debt mechanisms for
capital-intensive upfront investments also are noted, including State Revolving Fund
loans and general obligation and revenue debt assistance.
Appendix II also provides a detailed description of more than 60 funding mechanisms, including a description of the use (or potential use) of each mechanism in
Florida and in the Indian River Lagoon region, as well as an estimation of its revenue raising potential. The Economic Assessment and Analysis of the Indian River
Lagoon and the Restoration Action Plans (Apogee, 1996) report provides additional
detail, including a general discussion of each option’s advantages and limitations;
highlighting political, legal and administrative considerations.
TARGETED FUNDING OPTIONS BY JURISDICTION
The following funding options were identified by the IRLNEP Finance and
Implementation Task Force. These options are presented at the most feasible level
of governmental implementation (e.g., city, county, regional, state). Given that the
level of government with the most appropriate revenue-raising authority for a
given action may not always be the entity tasked with implementation, some
degree of funds transfer between entities and levels of government will be
required.
STATE OPTIONS: The Florida Constitution preempts all taxing authority other than
ad valorem property taxation to the state. The Constitution, however, prohibits personal income, inheritance and state property taxes. Implementation of new
statewide taxes or fees, or dedication of state revenues to particular funds, generally requires a simple majority vote of the state Legislature. The Revenue Cap
Amendment significantly limits the ability to generate new state revenues by limiting such revenues to the average growth rate of personal income over the previous
five years. This restriction can only be overridden by a two-thirds vote of the
Legislature.

General Revenue Taxes
Hard-to-Dispose Taxes
Marine Fuel Tax
Real Estate Transfer Tax
Rental Car Tax
Severance Taxes
Watercraft Sales Tax

Fees
Advance Disposal Fees
Boat Registration Fees
Emissions Fees
Facility Permit Fees
Hunting & Fishing Licenses
Inspection Fees (fertilizer)
Product Registration Fees (pesticides)
Recreational Fees
Wetlands Permit Fees

Other
Donations
Federal Grants
Fines & Penalties
License Plates
Stamp/Decal Sales

TABLE E-1 STATE TARGETED FUNDING OPTIONS

Examples of new funding options that could be implemented at the state level
include two taxes targeted at water resource-related activities: a watercraft sales tax
and/or marine fuel taxes. The state could, for example, implement a targeted
watercraft sales tax in one of two ways: piggybacking on the general sales tax
which is currently assessed or by dedicating that portion of the general sales tax
revenue to estuary-related activities. Similarly, a marine fuel tax could be implemented by removing the current marine use exemption from motor fuel taxes or
piggybacking on currently imposed motor fuel taxes.
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Taxes
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Table E-1 presents a targeted set of state funding options applicable to the types of
activities included in the IRLCCMP. State funding sources relevant to IRLCCMP
implementation already in place include documentary stamp taxes; pollutant taxes
assessed as part of the Coastal Protection program and hard-to-dispose taxes
assessed as part of the water quality program (assessed on batteries, solvents,
petroleum, chemicals, pesticides and motor oil); severance taxes; and potentially
motor fuel and rental car taxes for mobile sources of pollution. In addition, the
state already imposes a range of fees that are relevant to IRLCCMP implementation
which could be increased if necessary. Examples include: recreational fees, such as
boat mooring fees and fishing, hunting and motorboat license fees; inspection and
product registration fees, such as those imposed on fertilizers and pesticides;
NPDES fees; and wetlands permit fees. The state also receives revenue from fines
and penalties, federal grants and a variety of general revenue sources. Further, the
state can leverage public funds by soliciting voluntary contributions through direct
donations or the sale of affinity license plates, for example.
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LOCAL OPTIONS (INCLUDING COUNTY, CITY and WMD OPTIONS): As noted
above, the Florida Constitution reserves all taxing authority other than ad valorem
property taxes to the state. Local governments receive taxing authority only by
action of the state Legislature. Local governments have already received the authority to impose a number of targeted sales, tourism-related, fuel and occupational
license taxes, as well as to assess a public services tax. They can impose ad valorem taxes up to 10 mills (for counties, cities and school districts, as well as additional allocations for a number of regional special districts). Additional authorized
taxes are levied by ordinance, referendum or extraordinary vote of the local governing body. Local governments also have authority to impose fees, fines and
penalties through self-government provisions. While few capital expenditures were
identified during the analysis of IRLCCMP costs, significant capital costs are anticipated as projects to implement IRLCCMP actions as designed. The ability for local
governments to use debt mechanisms (i.e., bonds) to finance activities which
require up-front capital will be important.
Examples of new and modified funding mechanisms that could be implemented at
the local level for IRLCCMP-related activities include tourism-related taxes, fuel
taxes, municipal utility taxes, stormwater utility fees, septic system fees, boat
license and other recreational fees, and wetland permit fees. Because so many of
the IRLCCMP-related actions relate to land-based activities, ad valorem property tax
revenues also are especially appropriate. In addition to the taxes and fees identified, a number of voluntary revenue-raising mechanisms also may be appropriate
including issuance of affinity credit cards and license plates, for example, and
direct donations and sale of Indian River Lagoon-related decals and posters.
Beyond raising revenues, these approaches promote public awareness of the
importance of the Lagoon as a resource which, in itself, is a fundamental goal of
the IRLCCMP.

Taxes

Fees

Other

County

Ad Valorem Property Taxes
Hotel/Restaurant Taxes
Marine Fuel Tax
Municipal Utility Tax
(Charter Counties only)
Special Assessments

Application/Processing Fees
Boat Mooring Fees
Boat Registration Fees
Disposal Fees
Emissions Fees
Facility Permit Fees
Impact and Connection Fees
Inspection Fees
Recreational Fees
Utility Charges
Wetlands Permit Fees

Affinity Credit Cards
Debt (SRF, other)
Donations
Fines & Penalties
Grants
Stamp/Decal Sales

City

Ad Valorem Property Taxes
Municipal Utility Tax
Special Assessments

Application/Processing Fee
Boat Mooring Fees
Impact and Connection Fees
Utility Charges

Affinity Credit Cards
Debt (SRF, other)
Donations
Fines & Penalties
Grants
Stamp/Decal Sales

WMDs

Ad Valorem Property Taxes

Application/Processing Fees
Facility Permit Fees
Water Withdrawal Fees
Wetlands Permit Fees

Affinity Credit Cards
Debt
Donations
Grants -- Federal
State Land Acquisition Funds

TABLE E-2 TARGETED FUNDING OPTIONS
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Table E-2 presents a summary list of funding mechanisms that may be appropriately implemented at the local or regional level. As with state options, this list is not
meant to preclude other options that may be developed over the course of IRLCCMP implementation but rather to identify the kinds of mechanisms that warrant
consideration.
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MEETING FUTURE NEEDS
In addition to the funding mechanisms addressed here, several institutional
arrangements can be useful to securing funds for IRLCCMP implementation. These
include, for example, creation of cross-jurisdictional drainage districts and stormwater utilities. To date, both of these approaches have been successfully implemented
within the Indian River Lagoon watershed at county and city levels. These
approaches can be expanded to meet the financial resource needs of the IRLCCMP,
either by broadening the scope of activities funded or by creating new districts
where none currently exists. Such approaches represent broader institutional solutions to meet the more substantial costs associated with future infrastructure needs
beyond the scope of the IRLCCMP, including stormwater management, septic system improvements and anticipated future land acquisitions.
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301

As implementation of the IRLCCMP commences, jurisdictions with implementation
responsibilities will develop specific funding strategies for individual actions and
integrate these new IRLCCMP actions into their current responsibilities and programs. In addition to the specific funding sources summarized in this section, the
Indian River Lagoon management community may consider several strategies to
increase the region’s ability to achieve its environmental objectives. Area agencies
and jurisdictions have already relied on such strategies to varying degrees and they
are well represented among IRLCCMP actions. Nonetheless, because these strategies will be so important to successful IRLCCMP implementation, they are mentioned again here. Most of the strategies rely on techniques that leverage resources
to get more done with less or to attract additional resources that otherwise could
not have been captured. Examples include public-private partnerships, where private resources supplement public expenditures; and public-public partnerships,
where governmental units from the same or different levels share funding responsibility. Other approaches key to minimizing implementation costs and thus maximizing the impact of limited financial resources include staff sharing arrangements
among jurisdictions, development of information clearinghouses, and other systems
that centralize and coordinate activities which today are carried out by a number of
organizations independently. In addition to these steps to minimize overall expenditures, members of the Indian River Lagoon management community will continue
to reset priorities and re-focus efforts to achieve the greatest environmental benefit
for the dollars expended. This, of course, will be an evolving and iterative process,
as more is learned from the technical arena and brought to the attention of decision-makers regarding tradeoffs among the various potential courses of action.
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Giant leatherback sea turtle.
Courtesy of Luthers.

302

303

s e c t i o n

GLOSSARY, ACRONYMS
AND APPENDICES
303

Algae - Aquatic non-flowering plants that lack roots and use light energy to convert
carbon dioxide and inorganic nutrients, such as nitrogen and phosphorous, into
organic matter by photosynthesis. Common algae includes phytoplankton, such as
dinoflagellates and diatoms, and macroalgae such as seaweeds and kelp.
Anoxic - A condition in which oxygen is absent.
Attenuation - A process by which a compound is reduced in concentration over
time and distance through absorption, degradation or transformation.
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Australian Pine - A non-native tree of the genus Casuarina that has become established in areas within the Lagoon region, such as spoil islands and canal banks.
Autotrophy - The fixation of light energy from the sun or use of inorganic compounds for food, as by plants and some bacteria.
Baffle Box - A box attached to a stormwater system that collects debris and sediments.

Best Management Practice (BMP) - A practice or combination of practices that
provide the most effective and practicable means of controlling point and non-point
source pollutants at levels comparable with environmental quality goals.
Bio-Accumulation - The process by which a contaminant accumulates in the tissue
of an individual organism. For example, certain chemicals in food eaten by a fish
tend to accumulate in its liver and other tissues.
Biochemical Oxygen Demand - The quantity of oxygen demand present in a
sample as measured by a specific test. A major objective of conventional wastewater
treatment is to reduce the biochemical oxygen demand so the oxygen content of the
water body is not significantly reduced. Although BOD is not a specific compound,
it is defined as a conventional pollutant under the federal Clean Water Act.
Biodiversity - A network of composition, structure and function of a given system
that encompasses the natural biological wealth of organisms.
Biota - Flora and fauna together.
Brazilian Pepper - A non-native tree (Schinus terebenthifolius) with dark green
leaflets and bright red berries that has become established in areas in the Lagoon,
such as spoil islands and canal banks.

GLOSSARY, ACRONYMS & APPENDICES
Glossary

Bathymetry - The physical shape of a basin which contains water, with special
attention to the contours of depth; bathymetric maps of water bodies are analogous
to topographic maps of mountains.
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Build-Out Analysis - A parcel-by-parcel analysis to estimate the total number of
existing and future residential and commercial structures, based on current zoning
and other land-use regulations. Such an analysis is essential for managing and limiting the impacts of growth.
Carcinogen - A cancer-causing substance.
Coastal Zone - Florida Statutes (Chapter 380) defines the coastal zone as “that
area of land and water from the territorial sea landward to the most inland extent
of maritime influences.”
Coexistence - Occurrence of two or more species in the same habitat; usually
applied to potentially competing species.
Compensation Point - The depth at which oxygen consumption is equivalent to
oxygen production by photosynthesis.
Comprehensive Conservation and Management Plan (CCMP) - The plan
which acts as a blueprint for coordination, conservation and restoration in the
Indian River Lagoon and was developed by the IRLNEP Management Conference.
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Contaminant - A pollutant to a water body. A substance which is not naturally
present in the environment or is present in unnatural concentrations that can, in
sufficient concentration, adversely alter the environment.
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Detritus - Disintegrated plant and animal material that is used for food by some
animals and accumulates as sediment in mangrove and salt marshes.
Drainage Basin - The land that surrounds a body of water and contributes freshwater,
either from streams, groundwater or surface water runoff, to that body of water.
Ecosystem - A community of living organisms interacting with one another and
their physical environment, such as mangroves, salt marshes or estuaries. The
Indian River Lagoon system is considered a sum of these inter-connected ecosystems.
Effluent - The outflow of water, with or without pollutants, usually from a pipe.
Empirical - Knowledge gained through actual experiments as opposed to theoretical
understanding.
Environmental Protection Agency (EPA) - The federal agency principally
responsible for administering the Clean Water Act, the National Estuary Program,
Superfund and other major federal environmental programs.
Epiphyte - A plant that lives wholly on other plants without damaging the other plant.
Estuary - A semi-enclosed coastal water body which has free connection to the open
sea and within which seawater is measurably diluted with freshwater.

Exotic Species - Any introduced plant or animal species that is not native to the
area and that may be considered a nuisance.
Florida Department of Environmental Protection - The state agency responsible
for permitting, regulating and managing natural resources created after the merger
of the Florida Department of Environmental Regulation and the Florida Department
of Natural Resources.
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Eutrophication - The process of nutrient enrichment in a water body. In marine
systems eutrophication results principally from nitrogen and phosphorous inputs
from human activities, such as sewage disposal and runoff from uplands. Such
input stimulates algal blooms and bacteria growth, which contribute to depletion of
oxygen in the water, an anoxic condition, which may lead to fish kills.

French Drain - A type of stormwater treatment system which collects water in a
large, underground, perforated tube which allows the water to percolate into the
surrounding soil.
Geomorphic - Relating to the form of the earth or its surface features.

Habitat - The specific place or environment where a particular plant or animal
lives. An organism’s habitat must provide all the basic requirements for life and
should be free of harmful contaminants. Typical habitats of the Indian River Lagoon
include mangroves, beaches, marshes, mudflats, seagrass beds and the water itself.
Heavy Metals - Specifically, elements which occur in roadway runoff and domestic
or industrial waste which have toxic properties when found in sufficiently high concentrations. Among the most common heavy metal pollutants are lead, iron, zinc
and copper.
Hydrologic - Pertaining to hydrology, the physics of water movement. A “hydrologic model” is a type of computer simulation which takes into account the known
behavior of water in the form of mathematical formulas and allows one to mimic
the movement of water in a river, lake or estuary.
Hypoxia - A condition where dissolved oxygen is deficient.
Indigenous - Originating, developing or produced naturally in a particular land,
region or environment.
Intracoastal Waterway (ICW)- A federally constructed and maintained deepwater channel (12 feet) constructed to provide safe passage for water-based commerce. The ICW runs from Key West to Maine.
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Goal - A general statement describing what is to be achieved in the future. Goals
represent a consensual vision for a specific or general resource.
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Lagoon - A shallow body of water which is separated from the sea by a sandbar,
barrier beach or coral reef where salt water from the sea and fresh surface water
runoff from the land meet and mix.
Littoral - The margin or shoreline region of a body of water, as in “littoral vegetation.” It differs from the concept of shoreline in that the littoral includes the zone of
submerged vegetation adjacent to the shoreline, as well as the vegetation which
occurs at the water/land interface.
Littoral Zone - The shore zone from the high water mark to a depth where light is
barely sufficient for rooted aquatic plants to grow.
Loading - The total amount of material entering a system from all sources.
Mangrove - A tropical aquatic tree which forms dense thickets in tidal regions.
Mangroves offer an important habitat and food source for fish, shellfish and
crustaceans.
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Muck - Fine-grained sediments that contain a significant amount of clay and silt
and about 10 percent organic matter. Its primary source is runoff from upstream
deposits. Muck is easily resuspended to increase turbidity in the water column. This
resuspension can lead to decline in seagrasses by reducing light penetration of the
water column.
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National Estuary Program - A state grant program within the U.S. Environmental
Protection Agency established to designate estuaries of national significance and to
incorporate scientific research into planning activities.
Nephlometric Turbidity Units - These units are a measure of the amount of turbidity of a water sample. NTUs are measured on an electronic instrument known as
a nephlometer. A nephlometer is a device which passes light through a water sample
and measures the amount of light scattered by particles in the sample.
Non-Point Source Pollution - Pollution that is generated over a relatively wide
area and may be discharged into surface waters through storm drains. Non-point
source pollution includes stormwater runoff, leachate from septic systems and discharges of waste from boats and ships.
Nutrients - Any substance required by organisms for normal growth and maintenance. Mineral nutrients usually refer to inorganic substances derived from soil
and water. Excessive amounts of nutrients, including nitrogen and phosphorous,
may result in excessive growth of algae, leading to oxygen depletion and water
quality degradation.
Pathogen - An agent, such as a virus, bacteria or fungus, that can cause disease in
humans. Pathogens can be present in municipal, industrial and non-point source
discharges into the Indian River Lagoon.

Plankton - Algae and microscopic floating, aquatic plants (phytoplankton) and
animals (zooplankton).
Point Source Pollution - Pollution originating at a particular place, such as a
wastewater treatment plant, effluent outfall pipe or other discharge pipes into a
water body. Point source pollution is generally the byproduct of a process, such as
wastewater treatment, manufacturing or similar activities.
Resource - A substance or object required by an organism for normal maintenance, growth and reproduction. If the resource is scarce relative to demand, it is
referred to as a limiting resource. Non-renewable resources (such as space) occur in
fixed amounts and can be fully utilized; renewable resources (such as food) are
produced at a fixed rate, with which the rate of exploitation attains an equilibrium.
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Photosynthesis - The synthesis of organic matter from inorganic matter substrates
using light as a source of energy.

Retrofit - To reconstruct an existing system with new capabilities.
Runoff - The part of precipitation that travels overland and appears in surface
streams and other receiving water bodies.

Seagrasses - A flowering plant that lives underwater. Like land plants, seagrasses
produce oxygen. The depth at which seagrasses are found is limited by water clarity
because they require light to grow. They are important to ecosystems as they help
maintain water clarity by trapping sediments, stabilizing the bottom with their root
system, and providing a nursery for fish, shellfish and crustaceans.
Septic Tank - A domestic wastewater treatment system commonly used in areas not
served by central sewer systems.
Sheetflow - Runoff which reaches the receiving water body directly by overland
flow, without benefit of a drainage collection system.
Shellfish - An aquatic animal, such as a mollusk (clam, oyster or snail) or crustacean (crab, shrimp or lobster) which has a shell-like exoskeleton.
Standard - A standard is an acknowledged basis for comparing or measuring criterion; a degree or level of requirement.
Storm Drain - A system of gutters, pipes and ditches used to carry stormwater from
the land to streams, ponds or other surface waters. Storm drains can carry a variety
of harmful substances ranging from lawn clippings to motor oil.
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Salinity - The dissolved inorganic salts in seawater expressed in grams of salt per
kilogram of seawater (ppt).
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Stormwater - Precipitation that is often routed into a storm drain system to prevent
flooding.
Submerged Aquatic Vegetation (SAV) - Rooted vegetation that grows underwater
in shallow waters where light penetrates.
Suspended Solids - Organic or inorganic particles, such as mud or algae that are
suspended in the water column.
Turbidity - The clouding of a naturally clear liquid due to suspension of fine solids.
Wastewater - Water contaminated with the byproducts of domestic commercial,
agricultural or industrial uses.
Water Column - The portion of the waters of a lake, estuary or ocean which extends
from the bottom sediments to the surface. The water column contains dissolved and
particulate matter, and is the habitat for plankton, fish and marine mammals.
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Watershed - A region bounded at the periphery by physical barriers that cause
water to part and ultimately drain to a particular water body.
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Looking east toward the Lagoon on Harrison Street in Cocoa, c. 1920.
Courtesy of the Brevard County Historical Commission.

A

ACOE
AD
ADF
APD
AWT

-

(U.S.) Army Corps of Engineers
Atmospheric Deposition
Average Daily Flow
Action Plan Demonstration Project
Advanced Wastewater Treatment

B

BD
BMP
BMRRD
BMS
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Acronyms & Abbreviations

Biodiversity
Best Management Practice
Bureau of Marine Resource Regulation and Development
Bulletin of Marine Sciences

CAC
CARL
C&SF
CCMP
CFR
cfs
CHL
CNS
COE
CPA
CPHU
CSFFCP
CWA
CZM

-

Citizens Action Committee
Conservation and Recreational Lands
Central and Southern Florida Flood Control
Comprehensive Conservation and Management Plan
Code of Federal Regulation
Cubic feet per second
Chlorophyll
Canaveral National Seashore
U.S. Army Corps of Engineers
Canaveral Port Authority
County Public Health Units
Central and South Florida Flood Control Project
Clean Water Act
Coastal Zone Management

D

DCA
DDT
DEP
DER
DIM(S)
DIN
DIP
DMSC
DNR
DO
DOI
DOT

Department of Community Affairs
Dichloro-diphenyl-trichloroethane
Florida Department of Environmental Protection
Florida Department of Environmental Regulation
Data and Information Management (Strategy)
Dissolved Inorganic Nitrogen
Dissolved Inorganic Phosphorous
Data Management Strategies Council
Florida Department of Natural Resources
Dissolved Oxygen
Department of the Interior
Department of Transportation
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E

ECARA
ECFRPC
EMD
EPA
ERP
ERU
ESA
ETS

-

East Coast Atmospheric Resource Alliance
East Central Florida Regional Planning Council
Environmental Management Division
Environmental Protection Agency
Environmental Resource Permit
Equivalent Residential Unit
Endangered Species Act
Endangered and Threatened Species
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F
FAC
FACEE
FCMP
FCREPA
FDACS
FDEP
FDER
FDHRS
FDNR
FDOT
FESA
FGFC
FI
FIND
FIRST
FIT
FMEL
FMP
FMRI
FS
FSD
FTE
FWPCA

-

Fisheries
Florida Administrative Code
Florida Advisory Council on Environmental Education
Florida Coastal Management Program
Florida Committee on Rare and Endangered Plants and Animals
Florida Department of Agriculture and Consumer Services
Florida Department of Environmental Protection
Florida Department of Environmental Regulation
Florida Department of Health and Rehabilitative Services
Florida Department of Natural Resources
Florida Department of Transportation
Federal Endangered Species Act
Florida Game and Freshwater Fish Commission
Future Implementation
Florida Inland Navigation District
Future of the Indian River System Symposium
Florida Institute of Technology
Florida Medical Entomology Laboratory
Florida Marine Patrol
Florida Marine Research Institute
Florida Statute
Fresh and Stormwater Discharge
Full Time Equivalent
Federal Water Pollution Control Act

G

GAC
GFC
GIS
GPS

Government Action Checklist
Florida Game and Freshwater Fish Commission
Geographic Information System
Global Positioning System

•

HBOI
HUD

Harbor Branch Oceanographic Institution
(U.S. Department of) Housing and Urban Development

■I
ICW
IFAS
IM
IMC
IRL
IRLBDC
IRLCCMP
IRLFC
IRLLAWG
IRLNEP
IRLSIS
IRL-SWIM
ISSC

•
•
•

Intracoastal Waterway
Institute for Food and Agricultural Science
Impounded Marshes
Interagency Management Committee
Indian River Lagoon
Indian River Lagoon Biodiversity Committee
Indian River Lagoon Comprehensive Conservation and Management Plan
Indian River Lagoon Field Committee
Indian River Lagoon Land Acquisition Working Group
Indian River Lagoon National Estuary Program
Indian River Lagoon Scientific Information System
Indian River Lagoon Surface Water Improvement and Management
Interstate Shellfish Sanitation Conference
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H

K

Kennedy Space Center

L

LA
LAWG
LQI

Land Acquisition
Land Acquisition Working Group
Lagoon Quality Index

M

MAST
MB
MC
MCD
MFC
MIAF
MINWR
mgd
MON
MPP
MRC
MSD
MS4

Marina Areas of Significance to the State
Marinas and Boats
Management Committee
Mosquito Control District
Marine Fisheries Commission
Marine Industries Association of Florida
Merritt Island National Wildlife Refuge
Million Gallons per Day
Monitoring
Manatee Protection Plan
Marine Resources Council of East Florida
Marine Sanitation Device
Municipal Separate Storm Sewer System
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N

NADP
NASA
NEP
NHPA
NMFS
NOAA
NPDES
NPS
NRCS
NSSP
NTAC
NWR

-

National Atmospheric Deposition Program
National Aeronautics and Space Administration
National Estuary Program
National Historic Preservation Act
National Marine Fisheries Service
National Oceanic and Atmospheric Administration
National Pollutant Discharge Elimination System
National Park Service
Natural Resources Conservation Service
National Shellfish Sanitation Program
National Technical Advisory Committee
National Wildlife Refuge

O

OFW
OMWM
ONRM
OSDS

Outstanding Florida Waters
Open Marsh Water Management
Office of Natural Resource Management
On-Site Sewage Disposal System
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P2000
PAI
PAR
PC
PHU
PIE
PLRG
PS

•

Preservation 2000
Problem Area Index
Photosynthetic Active Radiation
Policy Committee
Public Health Unit
Public Involvement and Education
Pollutant Load Reduction Goal
Point Source Discharges

R

RDA
RECD
RIM
RO
RPC

Rural Development Administration
(U.S. Office of) Rural Economic and Community Development
Rotational Impoundment Management
Reverse Osmosis
Regional Planning Council

-

SAV
SAVI
SCS
SCUBA
SEAS
SFWMD
SG
SJRWMD
SLE
SOMM
SOR
STAC
STORET
SWIM

•

Submerged Aquatic Vegetation
Submerged Aquatic Vegetation Initiative
Soil Conservation Service
Self-Contained Underwater Breathing Apparatus
Shellfish Environmental Assessment Program
South Florida Water Management District
Seagrass
St. Johns River Water Management District
St. Lucie Estuary
Subcommittee on Managed Marshes
Save Our Rivers
Scientific and Technical Advisory Committee
Storage and Retrieval System
Surface Water Improvement and Management
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S

TAC
TBNEP
TCRPC
TMDL
TN
TNC
TP
TSM
TSS

•

Technical Advisory Committee
Tampa Bay National Estuary Program
Treasure Coast Regional Planning Council
Total Maximum Daily Loading
Total Nitrogen
The Nature Conservancy
Total Phosphorous
Total Suspended Matter
Total Suspended Solids

U

USACOE
USAF
USCG
USDA
USEPA
USFWS
USGS

-

U.S.
U.S.
U.S.
U.S.
U.S.
U.S.
U.S.

Army Corps of Engineers
Air Force
Coast Guard
Department of Agriculture
Environmental Protection Agency
Fish and Wildlife Service
Geological Survey

W

W
WCD
WMD
WQMN
WWTP

•

Wetlands
Water Control District
Water Management District
Water Quality Monitoring Network
Wastewater Treatment Plant

Z

Zn
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T

Zinc
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What is biodiversity?
Why is biodiversity important?
Threats to biodiversity in the Indian River Lagoon.
Goals for conserving biodiversity in the Indian River Lagoon.
How can we manage for biodiversity in the Indian River Lagoon?
Creating a comprehensive management program from an ecosystem
approach.

I.

What is Biodiversity?
Although biodiversity has become a topical issue in conservation management, the
parameters involved in managing for biodiversity have not been clearly defined,
especially in estuarine environments. Since biodiversity encompasses a broad spectrum of components, it seems a formidable task to manage for biodiversity in the
marine and estuarine environment.
Biodiversity is a general term for the natural biological wealth and variety of the
world’s organisms (Reid & Miller, 1989). Biodiversity can be defined as a network
of the composition, structure and function of a given system. Composition is the
variety of genes, species, communities, etc., of the system. Function is the ecological and evolutionary processes of a system.
The Indian River Lagoon is recognized as one of the most diverse estuaries in
North America and as an “Estuary of National Significance” (FDER, 1989; IRLNEP,
1991). Little, if anything, is known about genetic diversity in the Indian River
Lagoon, and to date there have been no studies on genetic diversity in the Indian
River Lagoon. In comparison, our knowledge of species diversity is increasing.
Previous estimates of species diversity have been poorly documented and illdefined, but the Indian River Lagoon Biodiversity Conference has helped to further expand what we know. For example: seagrasses - 7 species, isopods - 27
species, amphipods - 69 species, ectoprocts - 36 species, molluscans - 428 species
(including gastropods, bivalves, opisthobranchs, chitins and cephalopods) and fish
- 425 species.
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The Indian River Lagoon species inventory is, however, far from complete, with
several taxonomic groups that were not represented at the conference, including:
amphibians, cnidarians, ctenophores, decapods, reptiles and some birds (waterfowl, passerines, raptors). A species list has been compiled by the Indian River
Lagoon National Estuary Program (Swain, Hopkins & Thornton, 1994). Conference
participants and other Lagoon experts were contacted to contribute their species
information to the checklist.
Ecosystem diversity of the wide variety of communities in the Indian River Lagoon
explains much of this species diversity. The Indian River Lagoon ecosystem encompasses a broad range of habitats: maritime hammock (Ehrhart, 1995; Schmalzer,
1995); mangrove forests (Schmalzer, 1995); barrier and spoil islands (Parkinson,
1995); tidal creeks (Schmalzer, 1995); marshes (cabbage palm savannah, sand cordgrass, blackrush, saltgrass, mixed halophyte, sea oxeye, mangrove) (Schmalzer,
1995); tidal mud flats, seagrass beds (Dawes et. al., 1995); gorgonian reefs (Clark,
1995); ectoproct communities (Clark, 1995; Mikkelsen et. al., 1995); drift algal mats
(Clark, 1995); fouling communities (Mook, 1995); rheophilic communities (Clark,
1995); and sand, mud and rock bottoms (Mook, 1995). The Indian River Lagoon is
a biologically diverse ecosystem, but is this biodiversity important?
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Why is conserving biodiversity in the Indian River Lagoon important?

Biodiversity in the Indian River Lagoon has been recognized as an issue of critical
national importance (DeFreese, 1991). “... the magnitude and control of biological
diversity ... is one of the key problems of science as a whole. Unless an effort is
made to understand all of (bio)diversity, we will fall far short of understanding life
in these important aspects, and due to the accelerating extinction of species, much
of our opportunity will slip away forever” (Wilson, 1988).
INTRINSIC VALUE
Conserving biodiversity for the sake of biodiversity present. All of nature has value,
and therefore deserves to be protected and preserved.
AESTHETIC VALUE
Most humans enjoy nature for its beauty and serenity. By conserving the “naturalness” of the Lagoon, it will be there for people to enjoy. One key element is to
improve water quality for both visual and aromatic benefits.
ECONOMIC VALUE
The aesthetic qualities of the Lagoon attract tourists, sport-fishermen, etc.
Preserving the populations of wild manatees, dolphins, turtles, birds, fish, etc., will
draw people for the chance to see nature as it was meant to be. Sport and commercial fishing will also bring many people to the Lagoon to reap the bounty of
the system. Unfortunately, tourism and fishing have had negative impacts on the
Lagoon, but with careful management this trend can be reversed. Setting quotas

ECOSYSTEM VALUE
The Indian River Lagoon is a uniquely diverse system. It contains temperate, subtropical and tropical species within its borders, as well as a wide variety of upland,
wetland, estuarine, freshwater and marine habitats. This diversity makes the Indian
River Lagoon an ecosystem well worth preserving for future research and refugia
potential.
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and seasons for sport and commercial fishing can help ensure the sustainability of
the fish populations. Regulation of recreational activities on Lagoon waters can
help to protect species in the Lagoon, as well as reduce anthropogenic impacts on
marine resources.

III. Threats to Biodiversity in the Indian River Lagoon

A. Overexploitation
The Indian River Lagoon Biodiversity Conference documented many examples of
overexploitation which occurs in several forms throughout the Indian River
Lagoon. Overharvesting, and accidental and indirect deaths resulting from human
ignorance, is one of the greatest threats to various species in the Indian River
Lagoon. Collisions with boats lead to the deaths of many manatees and sea turtles
every year and, as the boating traffic on the Indian River Lagoon increases, so do
the boating-related mortality rates (Ehrhart & Redfoot, 1995; Morris & Nodine,
1995). Death by automobile traffic claims the life of an average of 10 river otters
every year (Ehrhart, 1995). Monofilament line dumping in the Lagoon causes the
strangulation of sea turtles (Ehrhart, 1995), and gill nets claim the lives of dolphins
(Barros & Odell, 1995). Outright cruelty, such as bludgeoning and gunshot
wounds, have claimed the lives of several sea turtles (Ehrhart, 1995).
Overharvesting of oysters has led to the reduction of oyster populations to the
point where they are no longer commercially viable (Clark, 1995; Mikkelsen et. al.,
1995). More importantly, loss of oyster reef habitat has severely impacted
rheophilic and ectoproct communities which favor the hard substrate provided by
the reefs (Clark, 1995; Winston, 1995).
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STEWARDSHIP
Humans often assume a stewardship role towards nature, yet the general public is
not fully aware of the importance of the loss of biodiversity. In a survey by the
Defenders of Wildlife on Biodiversity, “Only one in five Americans (22 percent) say
they have even heard of ... the loss of biological diversity” (Defenders of Wildlife,
1993). However, the results of the survey showed that when people were presented with more information, they became concerned about fulfilling a stewardship
role to protect biodiversity and the environment. “Eighty percent of respondents
said that it is important to preserve biodiversity because no generation has the
right to destroy the environment and the resources that their children and future
generations will depend on” (Defenders of Wildlife, 1993).
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Overfishing of commercial fish species (spotted sea trout, striped mullet, Atlantic
croaker, spot, weakfish and southern kingfish) has resulted in declines in fish populations (Branstetter, 1995; Gilmore, 1995). This, in turn, has also affected the prey
base of resident bottlenose dolphin populations (Barros & Odell, 1995). An indirect, yet more severe effect on fish populations results from shrimp by-catch. The
amount of fish (Atlantic croaker, spot, weakfish and mackerel) and other marine
creatures that are killed and wasted as a result of being caught in shrimping nets is
very high (Branstetter, 1995).
B. Introduced Species and Exotics
There was no significant mention of the role or threat posed by the introduction of
exotic species in the estuarine environments of the Indian River Lagoon. This is
somewhat surprising, as introduced marine species have caused major population
changes in marine communities around the world. One example is reported in a
study by the South Slough National Estuarine Research Reserve of Coos Bay,
Oregon, which shows a large number of Japanese species have infiltrated the bay,
facilitated by commercial shipping traffic between the United States and Japan
(Carlton, 1989). There is the possibility of invasion by exotic species via commercial and military shipping in the Port Canaveral and Port of Fort Pierce areas, or in
boats in transit along the Intracoastal Waterway. Most of the information presented
about species introduced into the Indian River Lagoon is limited to adjacent upland
habitats. Introduced or exotic species have had severe impacts on resident species
by outcompeting them and altering the habitats they invade. The most common
examples of exotic plant species are Brazilian pepper and Australian pine. These
trees have had serious impacts on mangrove marshes and maritime hammocks
(Schmalzer, 1995). These exotics have ousted native species, do well in disturbed
conditions and thrive in the suppressed fire and hydrologic regime of these habitats, which has resulted from fragmentation (Larson, 1995; Schmalzer, 1995).
Animal exotics have also made their mark in the upland habitats along the Indian
River Lagoon. The exotic roof rat competes with the native wood rat, which has
impacted the foraging ability of the wood rat. Predation by feral house cats has
also decreased wood rat populations and probably other small mammal and bird
populations as well (Ehrhart, 1995).
C. Habitat Destruction
Habitat destruction (direct loss) has impacted many species within the Indian River
Lagoon ecosystem (Hinkle, 1995; Swain, 1995). A major cause of habitat destruction was the construction of mosquito control impoundments. Impoundments were
built on 93 percent of adjacent estuarine wetlands throughout the Lagoon (Rey &
Kain, 1989). Impoundment practices resulted in the direct loss of mixed halophyte,
mangrove and salt grass marshes (Schmalzer, 1995). In many cases, original habitats were replaced by habitats, such as cattails and willows, which became dominant in areas that were flooded with freshwater (Schmalzer, 1995).

The loss of seagrass beds has impacted numerous species: amphipods, ectoprocts,
isopods, mollusks, sipunculans and fish (Clark, 1995; Gilmore, 1995; Kensley et. al.,
1995; Matheson & Gilmore, 1995; Mikkelsen et. al., 1995; Nelson, 1995; Rice et. al.,
1995; Virnstein, 1995a; Winston, 1995). Dredging of the inlets has altered the
rheophilic species communities which live in the inlets (Clark, 1995). In the
uplands, destruction of maritime hammocks has reduced wood rat populations
(Ehrhart, 1995).
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Many species have been affected by habitat loss; e.g., loss of mangrove marshes
has resulted in the reduction of available habitat for mangrove fish (Rivulus marmoratus) populations (Davis et. al., 1995; Taylor et. al., 1995). Loss of marsh habitat for feeding and nesting, as well as the resultant changes in hydrological fluctuations has altered wading bird populations (Schikorr & Swain, 1995; Sewell et. al.,
1995; Smith & Breininger, 1995). Polychaete populations have also been reduced
due to loss of marsh habitats (Fauchald, 1995).

CONSEQUENCES OF THREATS

Habitat fragmentation is a serious problem, in that it reduces habitat extent and
connectivity. Habitat fragmentation results in the breakdown of ecosystem processes and relationships (DeFreese, 1995; Larson 1995). It also results in overall ecosystem fragmentation which impacts the system processes of the Indian River Lagoon
ecosystem, such as hydrological rhythms (Niederoda et. al., 1995). This, in turn,
leads to decreased species dispersal capabilities and increased mortality particularly
as the result of causeways (Larson, 1995). Isolation of maritime hammock into
small patches has reduced species, such as wood rat populations (Ehrhart, 1995).
Mosquito impoundments not only result in direct loss or alteration of habitat, but
also fragmented estuarine, wetland and upland communities. The subsequent fragmentation and loss of connectivity between the upland/wetland systems has resulted in reduced foraging grounds, loss of nutrient cycling mechanisms and alteration
of natural fire regimes (Larson, 1995; Schmalzer, 1995). The loss of connectivity
between impoundments and Lagoon waters has eliminated nursery habitats for larval invertebrates and fish (Lin & Beal, 1995).
However, the abrupt reconnection of impoundments to Lagoon waters, in an
attempt to alleviate some of the damage they have caused, may result in immediate
negative impacts on communities, such as the rheophilic/oligotrophic community.
This impact is due to the resultant decrease in benthic boundary layer oxygen levels, and increases in algal drift mats (Clark, 1995).
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E. Loss or Alteration of Lagoonal Processes
Inlet dynamics and barrier island washover traditionally resulted in erosion of the
seaward side of the barrier island and deposition on the landward side. This historically caused landward migration of the barrier islands. The retreat of the islands
influences salinity and siltation levels, substrate composition, circulation and water
depth in the Indian River Lagoon. The barrier islands in the southern portion of the
Lagoon are lower in height (2-3 meters) than those in the northern portion of he
Lagoon (10 meters), resulting in an uneven retreat. The lower sections of the
islands in the south render the southern portion of the Lagoon more susceptible to
storm surges. These storm surges have resulted washover fans and flood tidal
deltas, which increase the landward retreat of barrier islands. This variation in the
dynamics of the barrier islands and the Indian River Lagoon has to a large extent
set the stage for biodiversity in the Indian River Lagoon (Parkinson, 1995). This
needs to be recognized if the long term evolutionary potential of the Lagoon is to
be maintained.
F. Habitat Degradation

GLOSSARY, ACRONYMS & APPENDICES
Appendix I

Degradation of water quality throughout the Lagoon has severely impacted many
components of the lagoonal ecosystem. Canals for drainage and flood control have
degraded the overall lagoonal ecosystem through increased freshwater input
(Niederoda et. al., 1995).
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Decreased water quality is the result of many factors: increased siltation caused by
boating traffic and dredging; increased pollutant loadings from sewage discharges
and stormwater run off; increased discharge of freshwater from degraded
upland/wetland systems; and an overall increase in eutrophication (Clark, 1995;
Gilmore, 1995; Larson, 1995). The decreased water quality has resulted in the direct
degradation of seagrass beds (Virnstein, 1995a, b); rheophilic and inlet communities (Clark, 1995); as well as sand mud and rock communities (Mook, 1995). The
degradation of these communities has subsequently negatively impacted many
species including amphipods (Nelson, 1995), ectoprocts (Winston, 1995),
foraminifera (Buzas, 1995), isopods (Kensley et. al., 1995), mollusks (Clark, 1995;
Mikkelsen et. al., 1995), rheophiles (Clark, 1995), sipunculans (Rice et. al., 1995)
and fish (Gilmore, 1995; Matheson & Gilmore, 1995).
Areas of poor water quality may also directly impact species. For example, roadside ditches holding stormwater runoff which contains herbicides and other pollutants which are used extensively on Kennedy Space Center by wading birds
although the impacts on wading bird populations has not yet been fully determined (Smith & Breininger, 1995).

The overall goal for conserving biodiversity in the Indian River Lagoon is to retain
and/or restore the wealth of biodiversity currently or historically associated with
the Lagoon, and recognize the evolutionary nature of biodiversity. This means that
management has to focus on all three recognized levels of organization.
GENETIC BIODIVERSITY
Management for genetic biodiversity is difficult because we do not have historical
or current knowledge on the genetic diversity of the Lagoon. The goal for conserving genetic biodiversity is therefore to be conservative and retain all existing populations of species throughout the full geographic range of the Lagoon. This may be
particularly important for recognized subspecies, such as the Atlantic salt marsh
snake and the Florida East coast terrapin.
SPECIES BIODIVERSITY
The goal for species biodiversity is to maintain the full complement of species currently associated with the Lagoon and to prioritize species in terms of their overall
need for management action. Although we know more about species diversity,
there is little known about population structure and demography. Most of the monitoring and research projects in the Lagoon have focused on vertebrates and higher
plants. Approaches like those outlined by Swain (1995) would help to prioritize
species with the greatest need. But this approach must also be expanded to
include a greater number of invertebrates. The greatest challenge is to undertake
species management in the context of evolutionary change.
COMMUNITY AND LANDSCAPE BIODIVERSITY
The goal for this level of biodiversity is to first retain the existing community
assemblages and restore those that have been degraded, and second to maintain
and re-establish the functional processes of the lagoonal system. This goal has to
be placed in the context of providing for the continuation of dynamic events that
shape the Indian River Lagoon.
If our goal is to protect the communities of the Lagoon, a better understanding of
spatial distribution and landscape context is needed. The landscape processes of
the Lagoon have many components, most of which we are only beginning to recognize and understand. These include some of the following: tidal rhythms
(Parkinson, 1995); hydrological regimes (Schmalzer, 1995); salinity regimes (Clark,
1995; Schmalzer, 1995); geological processes (Parkinson, 1995); relationship with
ancient watersheds such as the St. Johns River (Larson, 1995; Schikorr & Swain,
1995; Smith & Breininger, 1995); connectivity of upland and wetland habitats
(DeFreese, 1995; Larson, 1995); fire regimes (Schmalzer, 1995) and many others.
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Goal for Conserving Biodiversity in the Indian River Lagoon
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One landscape process, the upland/wetland interface, has been seriously impacted
by human development and is widely unrecognized in management plans for the
Lagoon (Larson, 1995). Reconnectivity of uplands and wetlands will improve the
water flow and circulation patterns of the Lagoon (Niederoda et. Al., 1995), and
decrease stormwater runoff from degraded uplands (Gilmore, 1995).
Setting this goal in an evolutionary perspective to include, for example, the dynamic process of speciation, emigration, inlet formation, washover and barrier island
landward and seaward retreats (Parkinson, 1995) is an important consideration. The
non-equilibrium nature of areas such as lagoons require flexible responses to physical and ecological changes. Accommodating such large-scale, long time-frame
processes to allow for the continued evolution of the Lagoon is, in many ways, the
major management challenge to the continued evolution of this diverse ecosystem.

V.

How can we achieve the goal of conserving biodiversity in the
Indian River Lagoon?
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Achieving the goal means tackling the threats of direct exploitation, habitat degradation, exotic species invasion, pollution and the ultimate cause of increased
growth. Determination of the effects of current management strategies on the
Indian River Lagoon system is needed to see if the impacts outweigh the benefits.
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Proximate Threats
1. Reducing direct exploitation: Better enforcement of protection laws.
There are many laws already in place to help preserve certain aspects of the
Lagoon. However, better enforcement of this legislation is needed for the legislation to be effective. Laws regarding boating speeds on the Lagoon need to be
strictly enforced to reduce manatee and sea turtle deaths, as well as decreasing the
resultant siltation from boating traffic (Ehrhart & Redfoot, 1995; Morris & Nodine,
1995). Improved boater education or licensing of boaters in Florida is needed to
aid in the protection of marine species in the Indian River Lagoon. Enforcement of
protection for marine life from human cruelty (guns, clubs) needs to be implemented, as well as laws against the dumping of monofilament line in the Lagoon.
Clean-up of debris from the Lagoon should be done as an ongoing effort to protect
marine species. Hunting seasons on river otters and minks need to be closed permanently (Ehrhart, 1995). Implementation of the use of bycatch reduction devices
is needed in the shrimping industry (Branstetter, 1995).

Land acquisition and restoration are major prescriptions to combat the indirect
effects facing the Lagoon. Land acquisition can be utilized to combat habitat loss
and aid in restoration (DeFreese, 1995; Larson, 1995), and we need to take the
land acquisition opportunities that present themselves and do as much as possible
with them (DeFreese, 1995; Swain & Zahorcak, 1995).
LAND ACQUISITION
In terms of land acquisition, lands must be purchased now before they are developed. There are several land acquisition management projects set up throughout
the Indian River Lagoon: CARL; county land acquisition programs in Volusia,
Brevard, Indian River and Martin counties; and expansion of the Merritt Island
National Wildlife Refuge into Turnbull Hammock with Brevard and Volusia counties and North America Wetlands Conservation Act funds. The Indian River Lagoon
National Estuary Program is compiling a database of undeveloped wetlands adjacent to the Lagoon in all five counties which border the Lagoon. Geographical
Information Systems (GIS) can be used to aid in selection of land for land acquisition purchase, protection and restoration of Lagoon habitats (Larson 1995). GIS
analysis highlights areas for land acquisition that will minimize the degree of fragmentation and maximize connectivity.
RESTORATION
Even though there are major land acquisition efforts along the Lagoon, we are
never going to buy enough land to protect all lagoonal biodiversity. Restoration of
degraded habitats is also needed throughout the Lagoon to maintain habitats and
their associated species. However, it would be naive to suggest that if the ecosystem parameters are reset through restoration, the system will return unaltered to its
previous state. In the process of altering the systems, critical species and system
processes may have been lost or altered. Systems which have been seriously perturbed do not necessarily restore back to some previous equilibrium. For example,
in another marine system in the kelp beds off the South African coast, the spiny
lobster was historically the top predator of bivalves and sea urchins (Barkai &
McQuaid, 1988). Lobster populations in South Africa were severely depleted by
commercial fisheries, and in an attempt to restore the original species composition,
spiny lobsters were translocated from unaffected populations. However, predatory
whelks, common in the lobster-depleted communities, attacked and consumed the
translocated lobsters. This is an example of where a restoration attempt did not
lead to recovery to a previous condition (Estes et. al., 1989). Systems can be
thought of as dynamic and may not return to some previous equilibrium after
restoration, but may be stable under a different species and community assemblage
(Reice, 1994).
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2. Ameliorating indirect effects: Land acquisition, restoration
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ACTION ITEMS:
• Increased enforcement/compliance of boating speed regulations
• Expanding debris clean-ups along/in lagoonal waters
• Enacting laws for implementation of bycatch and turtle exclusion devices
on shrimping boats
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One aspect of restoration is the reconnection of the upland/wetland interface to
restore this ecotone in the functional network of the Indian River Lagoon (DeFreese,
1995; Larson, 1995; Schmalzer, 1995). The drive to reconnect mosquito impoundments with Lagoon waters is regarded as important for fish and invertebrates which
historically used impounded areas as nurseries (Lin & Beal, 1995); for the mangrove
fish Rivulus marmoratus (Davis et. al., 1995; Taylor et. al., 1995); and for improved
flow and circulation in the Lagoon (Niedoroda et. al., 1995). However, authors have
pointed out that we need to proceed cautiously with monitoring, knowledge and
foresight, as reconnection of the impoundments may lead to increased nutrient levels which can impact water quality and various communities, especially rheophiles
(Clark, 1995). Wading birds that use the estuarine wetlands for feeding grounds
actually prefer intermittent reconnection, rather than fully open marshes (Schikorr &
Swain, 1995). Reconnection of the impoundments needs to be re-examined before
further implementation of this management strategy takes place.

GLOSSARY, ACRONYMS & APPENDICES
Appendix I

Restoration of habitats through the removal of exotic plant species (Australian pine,
Brazilian pepper, cattails) is needed in many areas of the Lagoon (Schmalzer, 1995;
Sewell et. al., 1995; Smith & Breininger, 1995).
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ACTION ITEMS
• Acquisition of undeveloped lands along the Indian River Lagoon to minimize fragmentation and maximize connectivity
• Careful restoration of degraded habitats, such as impoundments, etc.
• Redirection of growth away from important habitat areas
• Development of inclusive management plans for acquired habitats
• Removal of exotic species
3. Perturbations: Water Quality
There are extensive projects currently focusing on restoration of water quality conditions in the Indian River Lagoon. Improvement of water quality can be achieved
by reducing siltation from dredging and boat traffic (Gilmore, 1995; Morris &
Nodine, 1995); elimination of sewage and pollutant dumping (Clark, 1995; Gilmore,
1995); and reduction of stormwater runoff (Gilmore, 1995). Through the monitoring
and research presented, it has been shown that seagrass beds provide much information on water quality conditions in the Indian River Lagoon and can act as monitors for the health of the Lagoon (Dawes et. la., 1995; Fletcher & Fletcher, 1995;
Virnstein, 1995a, b).
The research projects that have been undertaken to study water quality in the
Indian River Lagoon have identified indicator species to aid in the determination of
water quality levels. Amphipods are sensitive to toxins and poor water quality conditions, and can be used as water quality indicators (Nelson, 1995). Ectoprocts,
fouling organisms and rheophiles are good water filtering organisms and their role
in water quality restoration and maintenance in shallow waters needs to be examined (Clark, 1995; Mook, 1995; Winston, 1995). Water quality projects have historically tended to focus on areas of poorest water quality, not areas of high biodiver-

ACTION ITEMS
• Improvement/reassessment of water quality programs
4. Global Changes
Current estimates of global warming effects are not as bad as 10 years ago.
However, rising sea levels, compounded with other disturbances, is an undeniable
reality. Unfortunately, this has not been planned for in the management plans currently in place. Sea-level rise will have a major impact over the next millennia, but
this is a hard concept to plan for. These global changes may alter the distribution
of species and their ranges. They may also lead to an alteration of stochastic events
and their effects, such as hurricanes, etc. Mangrove advances and retreats may also
be altered by sea-level changes, which can reduce protection from hurricanes and
storm surges (Fosberg, 1971).
Ultimate Causes
1. Population Growth: Improved Planning
There are areas along the Indian River Lagoon that can support human development with less impact on the lagoonal system. By providing advice and comprehensive planning to local governments, development pressure can be redirected
away from remaining perspective areas which could then be improved for the
Lagoon. Judicious use of lands can cut down on fragmentation of important watershed and shoreline habitats. Improving management on public lands can also help
to reassemble Lagoon habitats.
2. Per Capita Use of Resources: Education
Awareness of the implications of resource use can lead to improving the ways in
which the resources of the Indian River Lagoon are utilized. With careful planning,
management and distribution of resources, it should be possible to lessen the
effects of continued growth along the Lagoon.
One of the keys to achieving our goals for the Indian River Lagoon is to educate
the public about biodiversity in the Lagoon. This point was brought up repeatedly
during the panel discussion held at the conclusion of the Indian River Lagoon
Biodiversity Conference (Swain & Zahorcak, 1995). Public opinion has a strong
role in determining which projects are funded and whether biodiversity is preserved for future generations or exploited now. By getting the correct information
to the public, they can vote for changes in land use, species protection, etc., which
is needed to protect the biodiversity of the Indian River Lagoon. The Defenders of
Wildlife study (Defenders of Wildlife, 1993) showed that once the public is made
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sity. It may be wise to reassess this approach in order to restore water quality in
areas of high biodiversity, where it may be most critical, and in return receive a
higher net gain of protection.
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aware of important biodiversity issues, they are willing to put policies into action
to protect biodiversity. The results of the Defenders of Wildlife survey strongly
argue for the effectiveness of conducting a public knowledge and awareness survey on biodiversity in the Indian River Lagoon and preparing focused educational
media packages to address these concerns.
Several participants in the panel discussion at the close of the Indian River Lagoon
Biodiversity Conference had specific suggestions (Swain & Zahorcak, 1995).
DeFreese suggested getting more information to Tallahassee, where the state government’s networking process would be able to make legislators aware of the status of the Lagoon (Swain & Zahorcak, 1995). Gilmore suggested using trained parabiologists to bring the information to government officials, as well as a listing of
scientists who would be willing to be contacted by government officials. This is
necessary because most scientists do not have the time needed to get to government officials personally, but can discuss issues with them over the phone if the
officials have been given a basic understanding of the issues.
Volunteer groups of all age classes are important in aiding in Lagoon clean-ups,
system monitoring, etc. The volunteer water quality monitoring program operated
by the Marine Resources Council in the Lagoon is a good example of volunteer
participation. More co-op groups need to be established not only to aid in the care
of the Lagoon, but to educate the public on the importance of the Indian River
Lagoon. One of the largest populations represented in the Lagoon is the 55 and
older age group. As Gilmore noted, “Retirement groups have the time, numbers
and power to make changes” (Swain & Zahorcak, 1995). Getting the old, young
and everyone in between aware of the value of the Lagoon can direct funds to
where they are needed most.
Seaman mentioned an environmental education program that ran in a weekly
series of television news releases (Swain & Zahorcak, 1995). The program was
effective, but funding was lost and the series dropped. Using the media is a very
effective way to reach a large number of people from different backgrounds and
areas. This type of program needs to be re-established, to educate the public about
the Indian River Lagoon.
ACTION ITEMS
• Knowledge and attitude survey to plan education/media needs
• Produce a series of public information news releases based on
the above survey
• Training program for para-biologists (in conjunction with Smithsonian or
Harbor Branch Oceanographic Institute)
• Compile a contact list of Lagoon experts

Further study of the Indian River Lagoon ecosystem, its species and interactions is
needed to aid in managing for its biodiversity. Abiotic and biotic relationships, as
well as landscape importance, are not well understood and need to be examined
(DeFreese, 1995; Gilmore, 1995; Hinkle, 1995; Virnstein, 1995 a, b). Long-term
monitoring of Lagoon species is required to establish their inter-relationships
(Adams & Tremain, 1995; Barros & Odell, 1995; Buzas, 1995; Ehrhart, 1995;
Garland, 1995; Gilmore, 1995; Hinkle, 1995; McMichaels et. al., 1995; Mikkelsen et.
al., 1995; Nelson, 1995; Sewell et. al., 1995; Smith & Breininger, 1995; Tremain &
Adams, 1995; Winston, 1995). The role of amphipods, ectoprocts, fouling organisms
and rheophiles in water quality management needs to be determined (Clark, 1995;
Mook, 1995; Nelson, 1995; Winston, 1995). Study of life histories and larval dispersal and recruitment in fish and invertebrates can lead to insights on population size
variations (Gilmore, 1995; Lin & Beal, 1995; Shenker et. al., 1995; Snelson &
Johnson, 1995; Rice et. al., 1995; Young, 1995). Studies on small mammals and
research into causes and cures for green turtle fibropapiloma disease is greatly
needed (Ehrhart, 1995; Ehrhart & Redfoot, 1995).
Establishing the threats to biodiversity, setting goals for its protection and developing management recommendations is only part of the creation process for a comprehensive management program for the Indian River Lagoon. All species habitats
and networks need to be taken into consideration before implementing any management strategies. As Derek Busby stated in the panel discussion, we need to try
and determine the consequences of the management strategies developed before
we jump in (Swain & Zahorcak, 1995).
A synthesis of state, federal and private agencies involved in the study and protection of the Lagoon is needed. This will aid in information sharing, elimination of
duplicate research efforts and provide more support for the issues at hand. The
coordination of agencies will allow for a more effective monitoring network for
the Lagoon.
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There are no simple solutions to protecting biodiversity in the Indian River Lagoon,
as these are complex issues. The Indian River Lagoon Biodiversity Conference provided a wealth of information about the Lagoon and its components. Management
recommendations need to be developed, utilizing the information presented at the
conference. However, gaps in current research have been found. Now there needs
to be research into these gaps to get a complete picture of the Lagoon. With this
picture, managers and scientists can better understand the Lagoon when creating
this management plan.
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VI. Creating a Comprehensive Management Program from an
Ecosystem Perspective
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We need to coordinate our efforts not only with the agencies directly involved with
the Lagoon, but across the state, as well. With the passage of the Florida
Environmental Reorganization Act of 1993, the Department of Environmental
Protection (DEP) is required to develop ecosystem management plans for ecosystems throughout the state. DEP has formed an Ecosystem Management Work
Group to develop a report on how coordinated ecosystem management efforts
could be developed.
The Indian River Lagoon could be a good candidate to serve as a system upon
which to model a pilot program. The Lagoon’s unique habitat composition, the
large amount of information currently known about the Lagoon, and its status as an
estuary of national significance make it a good system upon which to base a model.
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Developing the Comprehensive Conservation and Management Plan has not been
an easy task, but with all the information gathered from the Indian River Lagoon
Biodiversity Conference we hope it has facilitated the creation process for the final
CCMP for the Indian River Lagoon.
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An eagle at home on the Indian River Lagoon.
Courtesy of Jim Angy.
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The following profiles give a brief summary of the possible funding mechanisms
listed under recommended actions. The mechanisms are considered possible
means of funding Lagoon-related actions undertaken either at the state or local
level. Each funding mechanism profile contains a summarized description of the
mechanism, information on its application in Florida and in relation to the Indian
River Lagoon, and an estimate of its revenue potential.
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Appendix II. Summary of Possible
Funding Sources

This information was provided in the report Economic Assessment and Analysis of
the Indian River Lagoon and the Restoration Action Plans Proposed by the Indian
River Lagoon National Estuary Program. (Apogee, 1996).

Type:

Property Tax

Description:

Charged to owners of real property based on a pre-established
percentage of the assessed property value. The taxable base in
Florida is fair market value of locally assessed real estate, tangible
personal property and state-assessed railroad property, less certain
exclusions, differentials, exemptions and credits. High revenue
potential.

INHERITANCE TAXES
Type:

Property Tax

Description:

Taxes on inherited property or on gifts worth more than a preestablished amount. Florida’s constitution prohibits a state property tax, including inheritance taxes, except on intangible property
such as stocks or bonds. High revenue potential.
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CORPORATE GROSS RECEIPTS TAXES
Type:

Income Tax

Description:

Charges assessed against the gross receipts of businesses (as a
percentage of total receipts). The State of Florida imposes a gross
receipts utilities tax of 2.5 percent on electric, gas, telecommunication services, and co-generated electrical power transmission,
including municipal corporations. In addition, local governments
within Florida may assess a 3 percent gross receipts tax on facilities that store or dispose hazardous waste, with the proceeds used
for facility inspection, security and road construction costs related
to the facility, and environmental protection purposes. High revenue potential.
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Type:

Income Tax

Description:

Charges assessed on net income earned by corporations within
the state. Corporate income tax revenues could be dedicated to
financing environmental programs that stem from the corporate
activity itself. High revenue potential.

GENERAL SALES AND USE TAXES
Type:

Sales Tax

Description:

Charges assessed on goods sold in retail stores, as a percentage of
sales price, or the use of services, as a percentage of the cost of
the service. Sales taxes may also be applied to the sale of mailorder goods. Examples include rental car taxes and watercraft
sales tax. High revenue potential.

AMUSEMENT TAXES
Type:

Selective Sales Tax

Description:

Charges on ticket sales to sporting or entertainment events, or on
gross receipts from events. Pari-mutuel taxes are charged on
amounts wagered at race tracks. Revenues could be used to offset
the impact of large numbers of visitors to a particular area or pay
for programs that address the negative impacts of developing
large amusement parks and other attractions. Moderate revenue
potential, high for pari-mutuel taxes.

Type:

Selective Sales Tax

Description:

Charges assessed on the sale of primary chemicals that produce
hazardous products and ultimately hazardous wastes. This tax
could be used to fund any activities that address problems or
issues raised by the use of primary chemicals. Moderate revenue
potential.

HARD-TO-DISPOSE TAXES
Type:

Selective Sales Tax

Description:

Charges assessed on hard-to-dispose items that contribute heavily
to solid or hazardous waste disposal problems, including tires,
batteries, bedding, automobiles, solvents and oil. Florida has four
separate hard-to-dispose tax systems: 1) Tax for Water Quality; 2)
Tax for Coastal Protection; 3) Tax for Inland Protection; and 4)
Waste Tire Fee. Moderate revenue potential.
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FEEDSTOCK TAXES

Type:

Selective Sales Tax

Description:

Charges assessed on fuel used in all motor vehicles. Generally
limited to state government, but in Florida counties are authorized
to impose various levels of local option gas and motor fuel taxes.
High revenue potential.

RENTAL CAR TAXES
Type:

Selective Sales Tax

Description:

Charges on rental cars or on gross receipts of rental car businesses. Florida charges a rental car surcharge under its general sales
and use tax. The tax could be used to finance water quality activities in lake and seaside areas frequented by tourists or to mitigate
any environmental problems exacerbated by increased tourism.
Moderate revenue potential.
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TOURIST DEVELOPMENT TAX
Type:

Selective Sales Tax

Description:

Tourist development taxes are levied for the purpose of funding
infrastructure and project construction that are either required by
tourist use or are used primarily by tourists. In Florida, tourist
development taxes are local option taxes, and there is also a
potential tourist impact tax levy allowed in designated areas of
concern in the state of Florida. Moderate revenue potential.

WATERCRAFT SALES TAX
Type:

Selective Sales Tax

Description:

Charges on boat sales, as a percentage of sale value. While there
are no specific taxes charged on watercraft sales, there is not a
watercraft exemption from the General Sales and Use Tax. In
Florida, purchasers of watercraft pay 6 percent sales tax on that
purchase. Moderate revenue potential.
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Type:

Other Tax

Description:

Taxes charged to buyers or sellers of real property at the time of
transfer, based on a percentage of the assessed value of the property transferred, a flat deed registration fee, or a combination of
both. The tax has funded trust funds for park rangers and other
operating costs for state park and habitat restoration projects.
High revenue potential.

SEVERANCE TAXES
Type:

Other Tax

Description:

A severance tax is a tax on natural resources extracted from the
land or waters of the state. Examples of severance taxes include
the following: Oyster/shellfish taxes, timber taxes, and fuel and
mineral taxes. In Florida, severance taxes are assessed on oil, gas,
sulfur, phosphate, heavy minerals and other solid minerals with
revenues allocated to general revenue, Conservation and
Recreation Lands, non-mandatory land reclamation and phosphate
research. Moderate revenue potential.

Type:

Tax - Special Assessment

Description:

Special assessments are charges levied on that sub-group that
accrues particular benefits from an environmental service or
improvement not enjoyed by the remainder of the population in
that area, such as residents with riverfront property. Special
assessments are levied by counties surrounding the Lagoon and
are used for the extension of water and sewer service, paving
roads and sidewalks, and stormwater systems. Moderate revenue
potential.

s e c t i o n

SPECIAL ASSESSMENTS

Type:

Tax - Special Assessment

Description:

Tax increment financing takes advantage of the future revenue to
be generated from the incremental change in property values
caused by improvements that are made to properties. It could be
used to finance large-scale cleanup of waterways, anticipating
benefits to waterfront property owners. Does not raise revenue
but rather captures revenue associated with environmental
improvement.

BOAT REGISTRATION FEES
Type:

Fee

Description:

Fees based on motorboats owned by state residents. This can be
a flat fee, or it can vary based on the length, size or use of boats.
In Florida, all motor boats are charged motorboat license fees.
Potential uses include: implementing programs that address
impacts associated with boating, programs to handle toxic antifouling paints, fish waste management programs and boater education programs. High revenue potential.

CONNECTION FEES
Type:

Fee

Description:

Charged to property owners for connection to a municipal utility.
St. Lucie, Indian River and Brevard counties all charge connection
fees for water; St. Lucie and Indian River counties also charge
connection fees for sewage. Moderate revenue potential.
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DISPOSAL FEES
Type:

Fee

Description:

Charged on the volume of waste disposed at waste management
facilities. In Florida, an advance disposal fee of 2 cents per container sold in Florida is imposed by the state. The fee applies to
glass, plastic, plastic-coated paper, steel, aluminum or other metal
cans, bottles or jars. Revenue is allocated to the following trust
funds: Solid Waste Management; Sewage Treatment Revolving
Loan; Surface Water Improvement; and Small Community Sewer
Construction Assistance. Moderate revenue potential.

EMISSIONS/DISCHARGE-BASED FEES
Type:

Fee

Description:

Charged on the volume of pollutants discharged into water bodies
or the air. These fees are used in Florida for air and water emissions at the state and local levels. Moderate revenue potential.
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Type:

Fee

Description:

Charged to a company or individual for the privilege of operating
an environmental facility. Examples include: drinking water monitoring fees; solid waste facility fees; hazardous waste facility fees;
and underground storage tank facility fees. Low to moderate revenue potential.

DEVELOPMENT IMPACT FEES
Type:

Fee

Description:

Impact fees are charged to new users of government services to
pay for the expansion of services they require. St. Lucie, Indian
River and Brevard counties all levy impact fees. The fees established by local ordinance vary across the region. These fees can
be used to finance any service or additions that increased population makes necessary. Moderate revenue potential.

Type:

Fee

Description:

Charged for certifying or inspecting construction plans, operators
or outputs of facilities that have an impact on the environment.
Inspection and certification fees for septic tanks are currently
levied in every county in the Indian River Lagoon region which
include fees for new residential or commercial facilities, repair,
abandonment, county/state variance, grease trap and re-inspection. Low revenue potential.
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INSPECTION/CERTIFICATION FEES

Type:

Fee

Description:

Fees charged to companies or individuals for the privilege of
engaging in an activity. License revenues could cover the costs of
environmental programs associated with the licensed activity such
as: motor vehicle registration/operator’s license fees; aircraft
license/registration fees; pesticide applicator’s license fees; occupational license fees and commercial and sport fishing license
fees. Low to moderate revenue potential.

PRODUCT REGISTRATION AND INSPECTION FEES
Type:

Fee

Description:

Fees charged for the registration and/or inspection of particular
products that have some environmental impact, such as fertilizers
and pesticides. Florida institutes a wide variety of inspection fees,
including fees for citrus, gas and oil, produce, pesticides, feed,
fertilizer, seed, phosphate and lime, and water vending. The fees
associated with the citrus industry are allocated to the Citrus
Inspection Trust Fund and the others are allocated to the General
Inspection Trust Fund. These fees could finance non-point source
pollution control. Low revenue potential.

RECREATIONAL FEES
Type:

Fee

Description:

Charged for the privilege of mooring boats on state waters or for
using state parks or campgrounds. Moderate revenue potential.
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UTILITY CHARGES
Type:

Fee

Description:

Fees charged to customers for the receipt of a specific service,
such as drinking water, wastewater treatment, stormwater
drainage or septic tank services. High revenue potential.

WETLAND PERMIT FEES
Type:

Fee

Description:

Charges assessed in association with permits for the excavation,
dredging, drainage or fill of wetlands. Monies collected can be used
to fund government functions related to the regulation of activities
with impact on wetlands areas. Wetland permit fees are currently
levied by four agencies in Florida: U.S. Army Corps of Engineers,
Florida Department of Environmental Regulation, water management districts and local governments. Low revenue potential.
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Type:

Bond

Description:

General obligation bonds are backed with the guarantee that the
issuing government will use its taxing power to repay the bond.
There are two primary types of general obligation bonds: unlimited ad valorem tax debt and limited ad valorem tax debt. For
unlimited ad valorem tax debt, the government pledges its full
faith and credit with no limitations on possible property taxes. For
limited ad valorem tax debt, the government pledges its full faith
and credit, but with a cap on possible property tax rates to repay
the bond. General obligation bonds are not a source of revenue
but rather a mechanism to raise up-front funds for a project. The
level of funds depends on the size of the project and related dedicated revenues.

Type:

Bond

Description:

Revenue bonds are generally backed up by user fees or service
charges paid by the user of a government service. The State of
Florida, local governments and other agencies periodically issue
revenue bonds to finance capital projects that have revenue
stream associated with them. Both state and local governments
have used revenue bonds to finance environmental projects,
including renovation of wastewater treatment plants and start-up
capitol for stormwater utilities. Revenue bonds are not a source of
revenue, but rather a mechanism to raise up-front funds for a project. The level of revenue funds depends on the size of the project and related dedicated revenues.
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REVENUE BONDS

Type:

Loan

Description:

Under Title 6 of the Clean Water Act, states receive federal funds
to capitalize revolving loan fund programs. States must provide a
20 percent match to the funds. State revolving loan funds are
authorized to make loans to localities for financing local wastewater treatment facilities, non-point source pollution control activities and estuary program activities. The loans are made at low
interest rates over terms up to 20 years. The Florida Department
of Environmental Protection provides low-interest loans to help
local governments finance facilities to collect, transmit, treat and
dispose of wastewater but does not currently provide loans for
non-point source control. These funds are not a source of revenue, but rather a mechanism to raise up-front funds for a project.
The level of funds depends on the size of the project and related
dedicated revenues.
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NON-STATE REVOLVING LOAN FUNDS
Type:

Loan

Description:

Most states administer loan programs that assist localities in
financing infrastructure or other projects. Many of these loan programs operate as revolving funds, where payment of earlier loans
at least partially funds the program. Florida has several loan programs to assist localities including: Rural Development
Administration Water and Waste Disposal loans, Rural
Development Administration Community Program Guaranteed
Loans, Rural Development Administration Resource Conservation
and Development loans, and Florida Department of
Environmental Protection State Pollution Control Bond Loan
Program. Non-state revolving loans are not a source of revenue,
but rather a mechanism to raise up-front funds for a project. The
level of funds depends on the size of the project and related dedicated revenues.
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Type:

Economic Incentive

Description:

Fines and penalties require offenders to pay monetary damages for
violating government laws or regulations. Fine revenues are generally not suited to fund program operating costs on a regular basis,
but can be used to set up trust funds for future operating expenses, to fill in unexpected gaps in yearly budgeting, or for one-time
capital expenditures. Moderate to high revenue potential.

LAND TRUSTS
Type:

Economic Incentive

Description:

Land trusts are funds that can actively acquire, manage and protect natural lands and resources on the behalf of state or local
government. The Florida Legislature created the Conservation and
Recreation Lands Program and Trust Fund to acquire and manage
selected examples of Florida’s natural resources. Revenue potential is not applicable.

Type:

Economic Incentive

Description:

Through transfer of development rights (TDR) programs, owners
of rural or less developed property are assigned a number of
TDRs. The landowner may then sell these rights to developers at
a mutually agreeable price. By selling development rights, the
owner of the undeveloped land agrees either to not develop the
property or develop it at a very low density. A permanent development restriction or “easement” is placed on the deed to the
property. St. Lucie, Brevard and Indian River counties have TDR
policies. Limited to no revenue potential.
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TRANSFERABLE DEVELOPMENT RIGHTS

Type:

Economic Incentive

Description:

A publicly owned wetlands mitigation bank is a publicly owned
and managed wetlands site that has been enhanced, restored or
created by a public agency which provides wetlands mitigation
credits to permittees for an established fee. These credits may be
drawn in order to fulfill mitigation requirements for development
impacts in other locations, usually in the same watershed or habitat area. Limited revenue potential.

CREDIT CARD ISSUANCE
Type:

Voluntary

Description:

A non-profit, non-governmental agency can partner with a bank
to issue credit cards in the name of an environmental resource
and donate net income from issuance to protecting the resource.
Alternatively, arrangements can be made with banks that a percentage of all purchases made with the card would be donated.
The IRL-SWIM program receives revenue from credit card
issuance. Low revenue potential.
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DIRECT DONATIONS
Type:

Voluntary

Description:

Donations are the voluntary giving of funds or non-monetary gifts
(i.e., land, services). Numerous trusts are set up to receive donated lands in Florida. These are best suited to finance environmental programs that could attract significant public interest. Low to
moderate revenue potential.

STAMP FEES
Type:

Voluntary

Description:

Annual issuance and sale of a stamp depicting an environmental
resource. Low revenue potential.
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Type:

Miscellaneous

Description:

To finance expansion or upgrades of water and sewer facilities,
some communities have sold water and sewer access rights.
These are one-time fees collected from new users requesting
access to the system and existing users requesting increases in
capacity. Low to moderate revenue potential.

FEDERAL GRANT PROGRAMS
Type:

Grant

Description:

Federal grants for state and local program research, demonstration, development and implementation. The amount available, the
application criteria and requirements vary from grant to grant,
depending on congressional authorization and agency policy.
Some grant programs are authorized for a specific purpose while
other grant programs give significant discretion to the granting
agency. Revenue potential varies by grant.

ENVIRONMENTAL PROTECTION AGENCY
Office of Enforcement and Compliance
Consolidated Pesticide Monitoring and Program Cooperative Agreements
EPA provides grants to states for costs incurred in the development and application of pesticide programs including enforcement, surveillance, monitoring
and regulatory activities.
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THE FOLLOWING ARE FEDERAL GRANT PROGRAMS WHICH MAY BE
FUNDING SOURCES FOR IRLCCMP ACTIONS:

Office of Research and Development

Water Pollution Control
EPA provides matching funds to state water pollution control agencies, local
governments and other public and private institutions to research various
aspects of water pollution. Grants may be used to fund demonstration projects. Research projects may address causes, effects, extent, prevention, reduction and/or elimination of water pollution.

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
Coastal Zone Management Administration Awards
These awards assist states to implement and improve coastal zone management programs that have been approved by the Secretary of Commerce. In
Florida, local governments and regional planning councils may apply for
matching funds through the Department of Community Affairs to support
research, planning and pilot projects. Grant funds may not be used for land
acquisition or construction of major facilities.
Estuarine Research Reserves
NOAA provides matching funds to assist states with the operation of National
Estuarine Research Reserves. NERRs are natural areas that are used as field
laboratories to identify the natural and human processes that occur in estuaries. In Florida, FDEP’s Bureau of Sanctuaries and Research Reserves administers this program.
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people to support projects that prevent or control pollution.
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Financial Assistance for Ocean Resource Conservation and Assessment
NOAA provides grants to agencies, universities and other public and private
entities to assess the impacts of human activities on coastal and marine environments and to identify management options to address these impacts.
Fisheries Development and Utilization Research and Development Grants
NOAA provides grants to state and local governments to bolster the fishing
industry and protect the supply of healthy fish and fish products.

RURAL DEVELOPMENT ADMINISTRATION
Water and Waste Disposal Grants
The RDA (formerly the Farmer’s Home Administration) provides financial
assistance for the installation, repair, improvement or expansion of water systems, wastewater collection and treatment systems, and solid waste facilities.
Grants may be available for up to 75 percent of eligible facility costs.

U.S. ARMY CORPS OF ENGINEERS
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USACOE provides financial and technical assistance to appropriate state agencies to control undesirable aquatic plants in rivers, harbors and allied waters.
The program primarily addresses weed infestations that have negative economic impacts. In Florida, funds from this program are managed by FDEP.
Floodplain Management Services
USACOE provides in-kind, non-monetary assistance to states for determining
flood hazards. Assistance includes water and land use planning and floodplain
research.
Planning Assistance to States
USACOE provides in-kind, non-monetary assistance to states for preparation
of comprehensive plans for drainage basins. These plans address development, use and conservation of water and other resources.

Community Development Block Grants (Section 108 Loan Guarantee)
HUD provides loan guarantees for large-scale community and economic
development projects that cannot be financed from annual grants. Eligible
projects include community projects that eliminate threats to public health
and welfare.

U.S. FISH AND WILDLIFE SERVICE
Clean Vessel Act Pumpout Grant Program
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U.S. DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

USFWS provides grants to coastal states to survey and plan for installing
marine sanitation device pumpout/dump stations, construction of these facilities and an education program for the purpose of eliminating waste discharges from boats.

USFWS administers grants to states to acquire, restore, enhance and/or manage coastal wetlands ecosystems. Grants are available to coastal states through
a competitive process. While grants can only be given to states partnerships
with local governments and private organizations are encouraged. Eligible
projects that protect wetlands for the long-term, including conservation of
lands, waters, hydrology, water quality, fish and wildlife are preferred.
Endangered Species Conservation Grants
USFWS provides grants to appropriate state agencies to develop programs for
the conservation of threatened and endangered species. Funding can be
directed to animal, plant and habitat surveys; research; planning; management; land acquisition; and public education programs.
Sport Fish Restoration Grants
USFWS provides support for projects that restore and manage fish populations that improve sport fishing. Funds can be applied to land acquisition,
research projects and coordination among agencies and other groups that
manage fisheries. Funds must be directed through state agencies that manage
fish and wildlife.
Wildlife Restoration Grants
USFWS supports projects that restore and manage wildlife populations, provide public access to wildlife resources and teach safety to hunters. Funds
from this program must be directed through state agencies that manage fish
and wildlife.
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Coastal Wetlands Grant Program
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U.S. OFFICE OF RURAL ECONOMIC AND COMMUNITY DEVELOPMENT
Rural Community Water and Waste Disposal Loan and Grant Program
RECD provides long-term, low-interest loans and grants, as well as loan guarantees, to communities and small municipalities of 10,000 people or less.
Grant funds may be used to help fund new, upgraded, renovated or expanded water or wastewater treatment systems, solid waste disposal facilities or
storm drainage.

U.S. GEOLOGICAL SURVEY
Water Resources Research Grant Program
USGS provides grants to support needed research on any aspect of water
resource-related issues deemed to be in the national interest.
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Type:

Grant

Description:

Several state agencies administer grant programs providing funds
to eligible localities and private entities or individuals for environmental programs. Some grants are for specific purposes while others are quite general. Revenue potential varies by grant.

FLORIDA ADVISORY COMMITTEE ON ENVIRONMENTAL EDUCATION
Save Our State Environmental Education Grants Program
FACEE offers funding to public and private organizations for environmental
education programs and projects promoting awareness of Florida’s environment.

FLORIDA DEPARTMENT OF COMMERCE/DIVISION OF TOURISM
Convention Grant
Grants of up to $40,000 are available to local governments and non-profit
organizations sponsoring projects attracting national conferences or conventions to Florida.

Small Cities Development Block Grant
DCA provides grants to local governments to assist them in the revitalization
of commercial and neighborhood areas. These projects include infrastructure
improvements such as storm drainage.

FLORIDA DEPARTMENT OF ENVIRONMENTAL PROTECTION
Florida Boating Improvement Program

s e c t i o n

FLORIDA DEPARTMENT OF COMMUNITY AFFAIRS

FDEP provides grants to county governments to improve recreational boatingrelated activities for the general public.
Florida Recreation Development Assistance Program
FDEP provides grants with a sliding scale of match requirements to local governments to acquire or develop land for public outdoor recreation purposes.
Land and Water Conservation Fund

Marine Resources Grant Program
FDEP provides state or local government agencies, private research institutions or non-profit agency grants for marine recreational fisheries research and
fisheries enhancement programs.
Recycling and Education Grants
FDEP provides funding for capital costs and operating subsidies to assist local
governments in recycling paper, glass, plastic, construction/demolition debris,
white goods, metals and in composting organic materials.
Section 319 Non-Point Source Management Implementation Grant
FDEP provides funds for implementation of non-point source
management controls.
Solid Waste Management Tire Grants
FDEP provides grants to counties to implement a waste tire
processing program.
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FDEP provides funds to local governments to acquire or develop land for outdoor recreation purposes.

356

s e c t i o n

TRI-COUNTY COMMUNITY COUNCIL, INCORPORATED
Florida Energy Efficient Water Project
Grants are available to rural water and wastewater systems for the promotion
of energy conservation and reduction of water loss.

WATER MANAGEMENT DISTRICTS
Florida’s Water Management District Grants and Cost Sharing Programs
Florida’s water management districts provide water-related technical assistance, grants and cost-sharing for projects related to alternative water supply
development, aerial mapping, floodplain delineation, watershed management
plans and stormwater management.
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Men unloading fish at Cobb Dock in Ft. Pierce ca. 1900.
(Courtesy St. Lucie County Historical Museum.)
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