Indian
River
Lagoon
Health
Update
Marine Resources Council

SaveTheIRL.org

Please Share!

take refuge in the lagoon when an inlet was open,
and other times they could not find the lagoon
because the inlet had closed. Early European
settlers endured insufferable mosquitoes, heat,
and hurricanes to carve out homesteads along the
pristine shorelines. They drained the wetlands and
marshes to grow pineapples and citrus, digging
canals that discharge water into the lagoon. As
a result, the lagoon receives five times more
freshwater than it would have before the canals.

Sawfish

A History of
the Lagoon
The Indian River Lagoon (IRL) is an estuary that covers
one-third of Florida’s East Coast from New Smyrna to Jupiter.
Known locally as the Indian River, the lagoon supports
more species than any other estuary in the U.S. The lagoon
formed as sea levels rose and fell and rose
again. It was a nearshore trench in the Atlantic
Ocean when the earth was mostly covered with
water. During glacial periods, the sea receded
and the area that is now the lagoon was a
grassland savanna situated 30 miles inland.
As sea level rose again, the current barrier
island system was established, creating the
Indian River Lagoon by disconnecting it from
the ocean. Historically, storm events sent
waves over the barrier island, creating new
inlets that temporarily connected the lagoon to
the ocean, only to be closed again by sand
carried south by coastal currents and winds.

In the 1800’s, Florida’s first tourists traveled the
lagoon on steam-driven paddleboats before Henry
Flagler extended the East Coast Railroad in 1896,
providing a direct line for new residents and visitors
from the north. The automobile industry spawned
bridges and causeways across the lagoon, forever
altering water flow and providing easy access to
populate the barrier island. Population boomed
over the past 50 years, increasing waste and
stormwater pollution leading to the formation of
muck that now covers areas of the lagoon. This
nutrient pollution causes algae and phytoplankton
blooms which block sunlight to seagrasses and
other healthy, natural habitats.

The lagoon’s rich diversity and abundance is
due to its location along a climate boundary
Drainage Project, 1910
and its proximity to the Gulf Stream, which
approaches within 5 miles of the south lagoon.
In the past, ocean fish migrating in the Gulf Stream got swept
The Indian River Lagoon is a magical place that
into the lagoon through inlets and found a perfect spawning
has brought joy and prosperity to many. It is a
ground that was warm, protected, and rich in food. New
resilient and transitional system that has changed
species evolved and adapted to lagoon conditions. Rays,
over time, but we have altered it to the point where
sawfish, sharks, porpoises and dugongs (ancient manatees)
it is changing for the worse. This report provides
were prolific in ancient times. The indigenous people who
the measurements to demonstrate that together
lived along the lagoon thousands of years ago were healthy
we can improve the water quality and habitats in
and tall, thriving on abundant fish and shellfish. They left
the lagoon. It provides a baseline of ecosystem
large shell mounds (middens) of refuse from thousands of
health by which we can monitor the pulse of the
clam, oyster, and mussel dinners.
lagoon and show that we are moving in the right
direction with restoration efforts.
The Spanish who traveled along the coast of Florida from the
1500–1700’s called it the “Lost Lagoon” because they would
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Letter from MRC Executive Director
We know the lagoon is in bad shape
why do we need a report to tell us?

The purpose of the Indian River Lagoon Health
Update is not to reiterate what we already know.
The goal is to evaluate changes in the lagoon’s
health over time so we can see improvement and
target efforts where they are most needed. It is a
message of hope for our community and a means
to evaluate restoration success. Our goal is to
produce this report annually, to answer the basic
question: Is the lagoon getting better or worse? This
initial report shows the change in water quality and
seagrass health over the past 20 years to compare it
with future conditions.

and a reduction in the parameters being collected.
The Marine Resources Council (MRC), Marine
Discovery Center, Florida Oceanographic
Society and the Loxahatchee River District
are joining forces to create a single volunteer
network to collect more water quality data and
fill in the gaps that the agencies are missing.
But even with these efforts, it is still not enough.
We need to let our state leaders know that funding
for on-going monitoring is important to assess the
lagoon’s health. (See page 14 to learn more.)
The IRL needs help and our community is coming
together to help it. We need our political leaders to
support policies, funding initiatives, and programs
to help the lagoon. The MRC continues to work
with our partners throughout the lagoon to educate
youth on lagoon science, to restore shorelines,
and to engage citizens in conducting science
to inform policy. It’s our lagoon, and together we
can bring the IRL back to health.

Overall, the lagoon is healthier near inlets where
polluted water is mixing with ocean tides. The Indian
River Lagoon (IRL) regions that are shallow and have
no ocean inlets are particularly susceptible to damage
from pollution because the water never leaves. In these
regions (like the Mosquito Lagoon, North IRL, and
Banana River) muck and algae accumulate, cutting off
the light that needs to reach seagrasses. This report has
uncovered an alarming lack of data in some areas of the
estuary, especially in the southernmost South IRL where
there are no water quality monitoring sites at all. State
funding cuts have resulted in fewer monitoring stations

Thank you for all that you do for the Indian
River Lagoon.
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Ass ess i n g
Lag o o n H ea lt h
The Indian River Lagoon Health Update defines
indicators to assess lagoon health and guide
management decisions like a medical doctor uses
a patient’s vital signs to diagnose and treat human
health issues. Lagoon health indicators including
seagrass, nitrogen, phosphorus, chlorophyll-a,
and turbidity are akin to human health indicators
like blood sugar, cholesterol or blood pressure.
Just as the medical field has set ranges for human
health indicators, state and federal agencies have
established healthy values for each of these five
lagoon health indicators.
For example, St. Johns River Water Management
District established that the concentration of Total
Nitrogen (N) should not exceed 1.32 milligrams/liter
(mg/l) for the Banana River Lagoon to be healthy.
There are different targets like this one established for
10 lagoon regions defined by their unique estuarine
characteristics. The 10 regions include the Mosquito
Lagoon, which is divided into three subregions
(north, central and south); the North Indian River
Lagoon; the Banana River Lagoon; the Central Indian
River Lagoon, which is divided into two subregions;

Photo credit: R. Spratt

and the South Indian River Lagoon which is divided into
three subregions (see map).
This IRL Health Update scores each region annually by
evaluating actual conditions against the established
targets to see changes over time and over the expanse
of the lagoon.

Scoring the
EXTREMELY
POOR

VERY
GOOD

Lagoon

Scoring the lagoon’s health was done by comparing actual
water quality and seagrass measurements with the regulatory
targets set by state and federal agencies. The difference
between the targets and the actual values was calculated for
each indicator and placed into score categories. Scores for the
four water quality indicators (nitrogen, phosphorus, turbidity,
and chlorophyll-a) were averaged into Water Quality Scores.
The seagrass scores were used for the Habitat Scores.
There are two categories of failing scores (<50 and 50-59)
and two categories of poor-average grades (60-69 and 7079). Meeting the healthy target is considered to be in the
good category (80-89) and
conditions are very good
(≥ 90) if the region is better
than the healthy target.
Where “No Data” is listed,
there was no longer any
water quality monitoring
conducted.
Regulatory targets, offset
calculations, and data are
available at SaveTheIRL.org.
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F IVE INDICATORS
OF HEALTH

1: Seagrass

o

y
d
e

Seagrass reduces erosion and provides habitat
and food for many types of lagoon life. The
seagrass scores below clearly show the recent
seagrass losses throughout the lagoon, even in
the Mosquito Lagoon South, where historically
seagrass has thrived.

drops below 10 parts per thousand for long periods
of time. Drainage canals and stormwater also bring
sediment into the lagoon, which can smother seagrass
and prevent light from reaching the bottom. Too
much nitrogen and phosphorus feed excessive algae
and phytoplankton which reduce the amount of light
reaching seagrass on the bottom. Using herbicides
and driving propelled boats through shallow seagrass
beds can also destroy seagrass. Seagrass does not
grow in the North Mosquito Lagoon due to natural
conditions (NA in chart below).

There are several reasons for these losses.
Seagrass needs saltwater and high levels of light to
survive. Heavy freshwater drainage into the lagoon
negatively impacts seagrass, especially if salinity

SEAGRASS SCORES

LUSH

Photo credit: SJRWMD

SPARSE

EXTREMELY
POOR

VERY
GOOD
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2: Phosphorus

Phosphorus (P) is a key nutrient for lagoon health that can be harmful in
excess. The table at the right shows phosphorus scores got worse in most
of the lagoon in 2010, at the same time the lagoon started to experience
persistent algae blooms. Although the Clean Water Act requires phosphorus
reductions, concentrations have significantly increased in many lagoon
regions. Reducing phosphorus concentrations in the lagoon will improve
lagoon health.
Phosphorus comes from many sources such as wastewater, wash water of
all kinds (car washing, pressure washing, etc.), fertilizers, and sediments. It
enters the lagoon through groundwater, stormwater, and canal
discharges. Most cities and counties in the lagoon watershed
passed fertilizer ordinances that do not allow phosphorus to be
applied to the lawn without a soil test confirming it is needed. Check
the BeFloridianNow.com website for more information.

NITROGEN SCORES
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PHOSPHORUS SCORES

EXTREMELY
POOR

N

3: Nitrogen

Nitrogen (N) is another key nutrient necessary to
the lagoon’s health. However, in excess it can be
devastating, causing algae blooms and lowered
dissolved oxygen in the water, which chokes out life.

declined in 2016, the same year the brown tide caused
an extensive fish kill in the Banana River and North IRL.
In the southernmost portion of the South IRL, all water
quality monitoring was discontinued in 2013, thus the
missing data thereafter.

The Clean Water Act requires local municipalities to
reduce the discharge of nitrogen. Twenty years of
data show that these efforts are paying off, as nitrogen
levels in some areas of the lagoon have significantly
decreased over the past 20 years. The table to the
left shows how nitrogen scores were better in the
decade from 2005-2015, during which we also had
seagrass increases. The nitrogen scores severely
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Nitrogen enters the lagoon through many sources.
Water contaminated with nitrogen from fertilizers,
septic tanks, leaking wastewater infrastructure, and
animal waste enters the lagoon through stormwater
drains, canals and seepage. It is also being released
by the black ooze known as “muck” that covers about
11% of the lagoon bottom.
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4: Chlorophyll-a

Chlorophyll-a measures the amount of algae in the
water, and lagoon health suffers with increasing algae.
The table below shows that chlorophyll-a scores
dramatically declined from 2009-2016 as algae super
blooms expanded through the lagoon. Historically, algae
blooms and fish kills would be occasional events during

warm summer months, however the IRL has recently
experienced persistent algae blooms covering hundreds
of acres and lasting for months, resulting in extensive
fish kills, seagrass losses, and marine mammal deaths.
Canal discharges also carry toxic algae into areas of the
South IRL.

CHLOROPHYLL-A SCORES

EXTREMELY
POOR
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5: Turbidity

Turbidity is a measurement of water clarity. Dirty water
loaded with sediments and disturbed muck increases
turbidity and decreases water clarity. Historical accounts
describe the clear “turquoise blue” water in the lagoon
that one could see through to the bottom. The data
demonstrate that turbidity significantly increased over the
20 years from 1996–2016. Sediment enters the lagoon
from canal discharges, stormwater pipes, and run-off.

Photo credit: J. Cenker

Muck on the bottom is easily stirred up by wind and
wave action, muddying the waters until it settles again.
Extensive algae blooms also increase turbidity. Clear
water is important for the lagoon’s seagrasses that must
receive sunlight to photosynthesize and grow. Without
seagrasses, fisheries decline, manatees starve, and
the health of the lagoon decreases.

TURBIDITY SCORES
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WATER QUALITY & HABITAT SCORES

USING THE FIVE
INDICATORS

data. While some monitoring station data may
be red for extremely poor, the overall score for
that entire lagoon region may average out to
fair (yellow). The circles show the score for the
specific monitoring station and the region color
shows the average score of all of the stations.

OF HEALTH,

Locate your area of the lagoon and compare
it with other regions. Are other areas of the
lagoon healthier or less healthy in terms of
water quality? What about habitat? In some
regions, the water quality score is good and
the habitat score is bad, and in others it is the
opposite. Places like the Banana River had poor
water quality and habitat scores in 2016, which
is when the brown tide caused the extensive
fish kill in that area. Where are the monitoring
locations with the worst scores located?

our team calculated annual water quality and
habitat health scores in each lagoon area. Water
quality scores were developed using the four
water quality indicators: nitrogen, phosphorus,
turbidity, and chlorophyll-a. Habitat scores
looked at the fifth indicator: seagrass. The maps
are divided into the north and south and show
the average scores in 2016 for each monitoring
station and each area. As you can see by the
circles, we have monitoring stations throughout
the lagoon to provide water quality and habitat

North Lagoon Health scores
2016 HABITAT

2016 WATER QUALITY
HABITAT INDICATOR

WATER QUALITY INDICATORS

2016 SCORES
= Water Monitoring Station
90 – 100 (Very Good)
80 – 89 (Good)
70 – 79 (Fair)
60 – 69 (Poor)
50 – 59 (Very Poor)
0 – 49 (Extemely Poor)
No Data
Counties
0 2
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Story of the

North Lagoon

Can we open an inlet and f lush the lagoon out?

The story of the North Lagoon is about decades of pollution
discharged into regions of the lagoon that never circulate due
to a lack of ocean access. The North Lagoon has only two
inlets 100 miles apart that connect regions of the lagoon to the
Atlantic Ocean. The New Smyrna Inlet located in the Mosquito
Lagoon North and the Sebastian Inlet located in the Central
IRL North do not generate adequate flow to move nutrients out
to sea. These nutrients become more and more concentrated
in the North Lagoon, causing catastrophic algae blooms,
seagrass losses, and the accumulation of muck. Additionally,
agricultural ditching, urban development, and flood control
channels have increased the amount of water discharged into
the North Lagoon, contributing millions of pounds of pollutants
to the area.
Although it is tempting to think that opening a new inlet will
solve this problem, predictive models suggest that there
would be little impact. Tidal influences would be very localized
and may not generate enough water flow to flush the area.
Opening an inlet would also send pollution out to our ocean
and beaches. Furthermore, it would disrupt the flow of sand
reaching the beaches south of it, resulting in costly beach
renourishment and inlet dredging projects. That being said,
engineers at Florida Tech continue to evaluate this possibility,
running simulations to determine its effectiveness.

Brown tide.
Photo credit: C. Rubadoux, Florida Today March 2013

Solving the problems in the North Lagoon requires reducing the pollutants that are entering it, restoring the filtration
systems that have been removed, and removing the muck that has accumulated on the bottom. There is no easy fix.
It took decades of pollution to cause these problems and it will take decades of hard work to solve them.

Brown tide.
Photo credit: R. Spratt
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Story of the

South Lagoon

Why does the water quality look so good when the seagrass is completely gone?
The South Lagoon is somewhat of a special case,
where the watershed has been dramatically altered
by the construction of the C-44 canal. The C-44 canal
connects Lake Okeechobee to the south fork of the
St. Lucie River which discharges into the South IRL
Central. Lake Okeechobee is managed as a reservoir
for large-scale agriculture. When there is a drought
and the lake is low, water managers reserve water in
the lake to use for agricultural irrigation. When it starts
to rain and lake levels are high, billions of gallons of
nutrient rich, silt-laden fresh water are discharged into
the estuary causing toxic algae blooms, high turbidity,
and low salinity. These conditions kill seagrass and
are a threat to lagoon and human health.

be better than other regions like the Banana River or
the Mosquito Lagoon. One reason is that the nutrients
are quickly diluted by ocean water near the inlets.
Secondly, even though salinity can be low after fresh
water discharges from Lake Okeechobee, salinity is
not being considered a health indicator because there
are no established regulatory targets throughout the
lagoon. Third, many monitoring stations have been
discontinued and certain important water quality
parameters, (harmful algal blooms, for example) aren’t
monitored at all. Clearly, regulatory standards that
examine nitrogen and phosphorus levels do not
capture the picture of toxic algae, sudden salinity
change, and turbidity that is effectively killing the
South Lagoon. Nutrient pollution is a problem, but the
elephant in the room for the South IRL is the Lake
Okeechobee discharges.

The South IRL has three relatively large, well-spaced
inlets that allow the lagoon water to exchange with
the ocean. Water quality in the South IRL appears to

Lake Okeechobee releases coming through the South IRL and St. Lucie Inlet in 2013.
Photo credit: J. Thurlow-Lippisch
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SOUth Lagoon Health scores
2016 HABITAT

2016 WATER QUALITY
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HABITAT INDICATOR

WATER QUALITY INDICATORS

2016 SCORES
= Water Monitoring Station
90 – 100 (Very Good)
80 – 89 (Good)
70 – 79 (Fair)
60 – 69 (Poor)
50 – 59 (Very Poor)
0 – 49 (Extemely Poor)
No Data
Counties
0 2
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Great blue heron during algae bloom.
Photo credit: R. Fatzinger
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Lagoon Restoration
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Lagoon Restoration is a Marathon, Not a Sprint
The lagoon is linked to the land that surrounds it
through a series of canals, tributaries, and storm drains.
Everything that we do on the land impacts the lagoon,
whether it is cutting new drainage canals, building new
roads and buildings, or fertilizing the lawn. Restoring the
lagoon’s health is fundamentally about reducing all of
the sources of pollution entering it from the watershed.

Fortunately, our lagoon community is inspired and highly
motivated to bring our estuary back to health. Brevard
County residents successfully passed a half-cent sales tax
dedicated to lagoon restoration. Many cities have signed
an agreement to work cooperatively to protect and restore
the lagoon. New nonprofits have emerged to join the
community of organizations dedicated to lagoon protection
and restoration.

Restoring the lagoon to a healthy system will take a
united lagoon community approaching the problem from
many different angles. We need to implement better
stormwater strategies that encourage water to percolate
into the ground instead of running off into the lagoon.
We need to improve our wastewater infrastructure
and require high efficiency septic tanks. We need to
establish natural lagoon buffers, reduce fertilizer and
herbicide use, and adopt alternative landscapes. At
the same time, we need to restore living resources
like mangroves, shellfish, and seagrasses and remove
the muck that continues to pollute the lagoon from the
bottom. There is no quick fix to the problem. It will take
decades to bring our lagoon back to a healthy, highly
productive system.
Marine Resources Council IRL Health Update 2018				

In addition, the Marine Resources Council regularly
assembles community conferences to reach consensus on
priority actions and support lagoon protection policies. We
engage citizen scientists in research to monitor the lagoon,
to identify pollutant sources, and to map and prioritize muck
management projects. We grow and plant thousands of
mangroves on the lagoon shoreline every year to help filter
water, stabilize the shoreline and provide much-needed
fish and bird habitat. We reach out to adult and youth
audiences with updates on the lagoon, progress reports,
and strategies to reduce pollution. It will take our entire
community’s efforts to bring our lagoon back to health, and
these projects are the beginning.
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What Can You Do?

Think about your footprint. Everything we leave on the land washes into the lagoon through the stormdrain
system or seeps into the ground where it reaches the lagoon through canals, tributaries or discharges.

• Apply slow-release nitrogen fertilizer to the lawn only once
a year, prior to June 1 or after September 30. Go to the
BeFloridianNow.org website to get a list of lagoon-friendly
products that are compliant with local ordinances. Better
yet, plant natives that do not need fertilizer!

• Instead of washing your car in the driveway, take it to the car
wash where they will collect and recycle the water, or wash it
on the lawn where it will filter through the ground.

• Let the rain flow down the stormdrain, but nothing else! Keep
grass clippings out of the street and never pour chemicals
down the stormdrain. Keep your street’s stormdrain clean
and contact your city or county if it clogs.

• Be very careful about using chemicals outdoors, especially

Photo credit: MRC

herbicides which negatively impact seagrass.

• Get your septic tank inspected and schedule a regular
maintenance plan to ensure it doesn’t fail.

• If you are on sanitary sewer, get the line checked that runs
from the house to the road to make sure it isn’t leaking
sewage out. If it is leaking out, when heavy rain comes, rising
groundwater will enter the lines causing the wastewater
treatment plant to back up and discharge into the lagoon.

• Speak up! For a list of state and local officials visit the MRC
website at SaveTheIRL.org.

• Get involved! Join the MRC team to stay informed on what’s
going on, get up to date on policies and actions, and volunteer.
We look forward to meeting you! Sign up today at
SaveTheIRL.org.

Photo credit: L. Keith

Mangrove planting.
Photo credit: MRC
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Thank you
TO OUR SPONSORS
Dolphin: $50,000+

Galesi Family Foundation
IRL National Estuary Program

Manatee: $25,000-$49,999

Jim and Jonnie Swann Corporation
Pridmore Family Foundation, Inc.

Mangrove: $10,000-$24,999
Applied Ecology, Inc.
MRC LagoonFest 2016
Uppercase, Inc.

Snook: $5,000-$9,999
Bass Pro Shops
Melbourne BMW
The Moir Family
Northrop Grumman

Redfish: $1,000-$4,999
David R. Heil, P.A.
Vince Lamb

Oyster: Up to $999

Col. Jim and Marcia Ridenour
Conradina Chapter of the Florida Native Plant Society
Douglas and Mary Sphar
Helayne Ray
Joseph and Sylvana Strawn
Leon Stein
MJ Waters
Nancy Roberts and Mike Godfrey
Raymond Fink
Tim Deratany and Liz Lamb
Turtle Coast Sierra Club
This project was supported almost entirely by community
members like you. Please support the next Health Update
by contributing online at SaveTheIRL.org.
Photo credit: J. Cenker

Please Share!
Think about your footprint. Everything we leave on the land washes into the lagoon through the stormdrain
system or seeps into the ground where it reaches the lagoon through canals, tributaries or discharges.

• Apply slow-release nitrogen fertilizer to the lawn only once
a year, prior to June 1 or after September 30. Go to the
BeFloridianNow.org website to get a list of lagoon-friendly
products that are compliant with local ordinances. Better
yet, plant natives that do not need fertilizer!

Help fund the next IRL Health Update.

• Instead of washing your car in the driveway, take it to the car

Donate Online Now

wash where they will collect and recycle the water, or wash it
on the lawn where it will filter through the ground.

• Let the rain flow down the stormdrain, but nothing else! Keep

SaveTheIRL.org

grass clippings out of the street and never pour chemicals
down the stormdrain. Keep your street’s stormdrain clean
and contact your city or county if it clogs.

or

!

• Be very careful about using chemicals outdoors, especially

Photo credit: MRC

herbicides which negatively impact seagrass.

• Get your septic tank inspected and schedule a regular

o tr

maintenance plan to ensure it doesn’t fail.
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• If you are on sanitary sewer, get the line checked that runs
Please complete this donation form and mail it back along with your check to
from the house to the road to make sure it isn’t leaking
Marine
Council
at 3275
sewage
out. If Resources
it is leaking out,
when heavy
rain Dixie
comes,Hwy
risingNE, Palm Bay, FL 32905. (FEID 59-3030066)
groundwater will enter the lines causing the wastewater

Name
______________________________________________
treatment plant
to back up and discharge into the lagoon.
• Speak up! For a list of state and local officials visit the MRC

Address
____________________________________________
website at SaveTheIRL.org.

•City_____________
Get involved! Join the MRC team to stay informed on
what’s
__State_______Zip_____________
going on, get up to date on policies and actions, and volunteer.
We look forward to meeting you! Sign up today at
Telephone_________________________________________
SaveTheIRL.org.

Email______________________________________________

Photo credit: L. Keith

My check is enclosed Make check payable to Marine Resources Council.
Or donate on-line at SaveTheIRL.org

THANK YOU!

Dolphin Level: $50,000+

Snook Level: $5,000-$9,999

Manatee Level: $25,000-$49,999

ed

Mangrove Level: $10,000-$24,999

h e e

Oyster Level: up to $999

A copy of the official registration and financial information may be obtained from the Division of Consumer Services by calling toll-free within the state. Registration
does not imply endorsement, approval, or recommendations by the state. The toll-free number of the department is 1-800-HELP-FLA (435-7352) – calling from within
the state of Florida, or (850) 410-3800 – calling from outside of Florida. The department’s website is www.800helpfla.com. [s. 496.412(1)(c), F.S.].
Mangrove planting.
Photo credit: MRC
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