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GABIONS

Gabions are rectangular baskets made of heavy galva-
nized or PVC coated steel mesh. The baskets are
assembled in place, laced together, and filled with rock
to form a continuous, strong yet flexible structure.

Successive rows of gabions may be stacked to build
walls. For more gradual slopes wider, shallower bas-
kets called Reno Mattresses can be used. 

Gabions and mattresses use one third of the amount
of stone required for protection by rip-rap alone, and
can use smaller sized stone. Specialized equipment
and skilled labor are not required. Vegetation can be
established by adding soil to the stone during instal-
lation, or by allowing natural siltation to occur.
Gabions will fill in with vegetation over time provid-
ing habitat value as well as protection from erosion. 

SEAWALLS

Steeply sloped shorelines that are exposed to a lot of
energy from wind, waves, and boat wakes are more

likely to erode than calmer areas or gradually sloped
shorelines. 

As a last resort, for very high-energy shorelines, a sea-
wall may be an acceptable solution. However, bear in
mind that it may not be permitted in many locations.
If a seawall is needed and allowed, where possible, it
should be setback on the uplands portion of the prop-
erty. This setback will help minimize the removal of
shoreline vegetation that is important to the water-
body’s ecosystem.  

If a seawall has already been constructed on your prop-
erty, it is helpful to place a swale and berm system a
foot or two back from the wall. This will prevent the
direct discharge of stormwater runoff over the wall by
allowing it to percolate through the soil behind the
wall. 

Terracing, or gradually stepping down a steeply sloped
property as mentioned on page 12, might eliminate the
need for a seawall altogether. A variety of materials
including wood and masonry can be used to help sta-
bilize particularly vulnerable areas.
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lthough water levels are not usually within the
control of most waterfront property owners,
understanding a few important principles can

help make you a better neighbor to the many fish,
wildlife, and plants that require highly varied water
levels to thrive. Unfortunately, the levels of many
lakes are stabilized by the use of weirs and/or canals.
This has been done to help reduce flooding and
because citizens become concerned when water levels
become very low affecting recreational use and views
of waterbodies. 

Ironically, considering all of the work that has gone
into limiting the range of water levels, studies indi-
cate that water level stabilization efforts are a
contributing factor to the increasing degradation of
Florida lakes. In fact, natural lakes that fluctuate
widely during wet and dry periods can tolerate more
pollution than those with regulated lake levels.

As the water level lowers, unconsolidated bottom sedi-
ments are exposed to air and direct sunlight. This allows
them to dry and solidify. Firmer sediments provide a
healthier substrate for aquatic plants. In turn, these plants
are important for game fish spawning, along with the
reproductive cycles of other aquatic organisms. In essence,
these aquatic plants promulgate a more diverse ecosystem. 

Exposing sediments to air and sunlight also helps oxidize
the nutrients that are stored in them so that they are not
available as food for algae. This lessens the chances for
algae blooms that can exhaust a lake’s oxygen supply.
Another benefit of low water levels is that it concentrates
rough fish (those considered less desirable) into a more
central location. This allows predators easier access,
thereby providing a periodic check on rough fish popula-
tions. Low water levels are so important to a healthy
waterbody that a drawdown, which is the deliberate lower-
ing of water levels, is a common method of restoring lakes.

A

Lake Jackson sinkhole provides natural restoration.
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High water levels can also help by broadening the
zone of wetlands around a lake, thereby increasing
its buffer capacity against runoff. High water may
also interconnect discrete waterbodies, allowing fish
and wildlife populations to mix. This can improve
the genetic diversity of resident species. Periodic
flooding can replace stagnant water in a system with
a fresh supply to the benefit of all.

Waterfront property owners may not directly control the
gates and valves that regulate water levels, but they can
influence and support policy directed towards more fluc-
tuations. Planning to live with more varied levels can
reduce the strain of adapting to them after the fact. For
example, permanent structures should be located well
beyond the floodplain, moorings should be designed for
a broad range of conditions, and recreational uses of the
waterbody should be scheduled for appropriate times. 



any waterbodies in Florida are naturally
eutrophic or highly productive due to their

location near a swampy lowland or another area of
nutrient rich soils. Some of these waters are not pol-
luted and may, in fact, be renowned for their fisheries
and importance to local economies. However, others
are stressed by cultural impacts. It is important to rec-
ognize the difference, where your waterbody is
concerned, to avoid wasting your time and money. 

For example, trying to manage a highly productive nat-
ural lake with dense vegetation and great fisheries to
accommodate a desire for pleasure boating is an exer-
cise in futility. On the other hand, if a favorite
swimming area has been polluted by runoff or other
cultural sources, you may succeed in restoring it to its
former beauty and uses through various management
practices. 

So, how do you determine what type of waterbody you
have and why it appears as it does?  

For lakes, a good place to start
is with the Florida Lake
Regions map. The map charac-
terizes 47 distinct lake regions
in Florida. It will help you to
establish a reasonable expecta-
tion for your lake. There are
more than 7,700 lakes in
Florida. Swampy lakes differ
from those on ridges, and
perched sand hill lakes differ
from the solution lakes of karst
areas. Some lakes are affected
by ground water while others
are fed by surface waters. The
variations in size, shape, and
hydrology are endless, as are
the characteristics of a lake’s
watershed such as location,
soil, slope, and land use. A
poster version of the map is
available from local DEP and
water management district
offices, DEP’s Office of
Environmental Education, and
DEP’s Nonpoint Source

Management Section. The poster contains descriptions
of each region and additional information about 
nitrogen, phosphorus, alkalinity, pH, and color distri-
butions.

Florida Lakewatch is a citizen-based volunteer monitor-
ing organization that may be able to help you better
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understand your waterbody. The volunteers typically
use physical and chemical methods of monitoring to
characterize the water. However, they also have an
extensive database with which to compare and contrast
these results, which makes the information more valu-
able than randomly collected data. Lakewatch, which is
managed by the University of Florida in Gainesville, is
interested in more than just lakes. Some of their 
sampling is conducted on rivers and estuaries. You 
can learn more about Florida Lakewatch from their 
website at http://lakewatch.ifas.ufl.edu or by calling 
1-800-LAKEWATCH.

The Florida bioregions are areas where you would
expect streams to have similar biological characteristics,
such as the types of insects that live there. There are four
Florida Bioregions; the Everglades region, northeast
Florida, the panhandle, and the Peninsula. Within each
bioregion, the streams that are relatively clean serve as
baselines for measuring pollution. These typically have
more natural land use within their watersheds. A Stream
Condition Index (SCI) should be used together with the
bioregions to help see how healthy a waterbody’s aquatic
insect community is. Just as a doctor uses several meas-
urements (i.e. blood pressure, temperature, etc.) to
determine human health, the SCI consists of seven dif-
ferent measurements of aquatic
community health. Clean
streams will have high SCI
scores, while those affected by
human activities will score
lower. Changes in the biologi-
cal community may be caused
by water pollution or loss of
habitat, such as occurs when
excess stormwater erodes a
stream bed. Please refer to the
next section for more informa-
tion about the SCI and
bioassessments. 

ASSESSING AND
MONITORING

The United States Environ-
mental Protection Agency
(USEPA) recommends a three
step approach using biological
sampling, chemical monitor-
ing, and toxicology studies to
characterize the health of a
waterbody. While this ap-
proach is optimal, it is also
very expensive. 

BIOLOGY

We suggest beginning with a rapid bioassessment or
biorecon, which can be followed by more detailed
biological sampling and/or select chemical monitor-
ing if unanswered questions remain. Biology
integrates the effects of pollution (and restoration
efforts) over time providing a comprehensive assess-
ment of waterbody health. Consequently, biological
assessments are becoming increasingly popular.
Several tiers of bioassessments are possible depending
upon the level of accuracy required. These should be
performed by a qualified scientist as they require a lot
of experience to do correctly, but the results are fairly
easy to understand. For example, when a bioassess-
ment is done by a FDEP biologist, a short report
called an ecosummary is prepared. These have been
produced for many waterbodies throughout Florida.
An ecosummary or other report may be available for
your waterbody. There is a very good discussion
about bioassessments, and the use of aquatic insects
to tell us about water pollution, on DEP’s website at
www.dep.state.fl.us/water/bioassess/index.htm. Select
the public information key word and learn more
about how bioassessments can help you determine
the conditions and trends of your waterbody.
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CHEMISTRY

Sometimes, biological data
alone is not enough. For
example, an extreme drought
or flood may disturb benthic
indicator organisms for a
period of time suggesting that
the system is impaired, when,
in fact, water quality may be
excellent. Chemistry, which
has been the backbone of
most water quality sampling
programs for decades, can
help. While chemistry data
typically provides only a
snapshot of the condition of a
waterbody, this information
may identify a condition that
requires more attention. 
The difficulty is that condi-
tions can vary dramatically
throughout the course of a
day and on a seasonal basis, or if a rainstorm occurs.
This can be overcome by continuous chemical moni-
toring, which provides better information than grab
samples, but it is very expensive. 

TOXICOLOGY STUDIES

The third part of EPA’s recommended methods for
determining the health of a waterbody, toxicology
studies can pinpoint the causes of phenomena such 

as fish kills and wildlife  abnormalities. However,
they are expensive to conduct and should therefore
be used only for special situations.

There is no one right way to characterize the health
of your waterbody. Each situation requires an appro-
priate plan. Your approach may depend on the type
of support that is available from a volunteer moni-
toring organization, local government, the regional
water management district or FDEP.

DEVELOPING A WATER RESOURCE

MANAGEMENT PLAN

Finally, once your waterbody is
characterized and its health has
been accurately determined, you
can begin thinking about devel-
oping a management plan. 

This usually involves organizing
people as well as ideas. The pam-
phlet “Developing a Lake
Management Plan” published by
DEP’s Bureau of Invasive Plant
Management is a useful guide to
the process of managing all types
of water resources, not just lakes.
You may obtain a copy by calling
(850) 245-2809. 



lorida has an abundance of rivers, lakes and es-
tuaries. These are important to Florida’s econo-

my and the quality of life enjoyed by all Floridians.
They provide recreation, attract tourists, and create
higher property values. However, from a water qual-
ity viewpoint, this abundance of waterbodies has
some disadvantages. Where there are only a few
major waterbodies, everyone living in the vicinity is
concerned about their water quality. Broad-based cit-
izen support for the waterbody can be generated,
with the objective being to fund a clean-up program.
Once control methods and funding are identified, 
implementation can begin.
However, here in Florida, im-
proving water quality is 
a more difficult
proposition. 

Many persons
are concerned
with improving
water quality,
yet it is hard for
them to sympa-
thize with a prob-
lem that does 
not directly affect
them. For instance, a
County “A” resident
may be very interested
in improved water
quality for a certain
lake, which a County
“B” resident cares
little about because
they never see or use
that lake. To ask the County “B” resi-
dent to fund a County “A” clean-up project is consid-
ered unfair by many persons. Further complicating
matters is that there are relatively few steadfast rules
in devising watershed management plans. Each situa-
tion is different, requiring tailored solutions. 

Fortunately, Florida’s Legislature has provided state
agencies, water management districts, and local govern-
ments with many ways to buy land and implement other
projects to restore waterbodies. Some of these include:

FLORIDA FOREVER ACT

The successor to Preservation 2000, this program will
provide funding, not just for land acquisition, but also
the management of acquired lands and the restoration of
degraded waters. The Florida Department of
Environmental Protection receives nearly $3 million per
year for research and implementation of BMP’s to reduce
urban storm-water pollution. The Florida Department

of Agriculture and Consumer
Services (FDACS) receives a
similar amount of funding for
reducing agricultural NPS
pollution. Additionally,
many local governments
have enacted similar
funding programs for
these types of activities.

SECTION 319 GRANTS

Each year, the 
Florida Department of

E n v i r o n m e n t a l
Protection receives
about $7.5 million for
projects de-signed to

reduce non-
point sources of
pollution and
improve water-
body health. For
more details
about Sec-tion
319, see the
Nonpoint Source
M a n a g e m e n t
Section web page at

www.dep.state.fl.us/ 
water/nonpoint/319h.htm.

STATE REVOLVING FUND (SRF)

In 2000, the Florida legislature amended chapter 403,
f.s., to allow low interest loans by the state revolving
fund to be used for projects that reduce pollution from
urban and agricultural stormwater. 
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For more information about the SRF loan program,
see the water facilities funding web page at
www.dep.state.fl.us/water/wff/index.htm.

STORMWATER UTILITY FEES

In 1986, the Florida legislature enacted Section
403.0893, Florida Statutes., authorizing local govern-
ments to implement stormwater utility fees. These
fees provide a dedicated source of funds for local
stormwater management programs. These fees usu-
ally are based on the amount of impervious surface on
each parcel of land.

SPECIAL DISTRICTS

In an era where “Government” is often criticized for
being inefficient and burdensome, let’s acknowledge a
truly effective concept—Municipal Service Taxing
(MST) Districts. The formation of a MST District can
provide a source of funding to maintain, restore and
protect your waterbody. Because of their positive pur-
pose, MST Districts are also referred to as Municipal
Service Benefit Units. More importantly, MST
Districts provide an equitable means of sharing fund-
ing between those persons who contribute to the
pollution and those who enjoy the beauty and use of
the resource. 
The organization of a MST District varies depending
upon whether you live within city limits or in an

unincorporated area of the county. In all areas, sub-
mittal of an information petition is required. Under
Chapter 125 of the Florida Statutes, it is stated:
“......(6)(a)  The governing body of a municipality or
municipalities by resolution, or the citizens of a
municipality or county by petition of 10 percent of
the qualified electors of such unit, may identify a
service rendered specially for the benefit of the prop-
erty or residents in unincorporated areas and
financed from countywide revenues and petition the
board of county commissioners to develop an appro-
priate mechanism to finance such activity, which may
either be by taxes, special assessments, or service
charges levied solely upon residents or property in
the unincorporated area by the establishment of a
municipal service taxing or benefit unit pursuant to
paragraph (1) of subsection (q) or by remitting the
identified cost of service paid by the taxes levied
upon property situate within the municipality or
municipalities.....”

However, individual city or county policy can dictate
otherwise. For example, Orange County requires a
petition containing 2/3 of the residents within the
MST District. It could be that your MST District will
encompass both property within city limits and unin-
corporated areas of the county. In fact, there can be so
many variables, it is advisable to contact your gov-
erning body to find out the specifics of MST District
formation in your area.



LEAN WATER - Please be sure to do something
each day to assure our children may have

clean water tomorrow.

Florida’s growing population and intensive agricul-
tural production continue to place many strains on
our vulnerable surface and ground water resources.
Government alone can not assure the long term sus-
tainability of these water resources. 

Reducing nonpoint source or “pointless personal
pollution”, the main source of water quality prob-

lems in Florida, ultimately depends on each and
every Floridian.

We hope this book has helped you to better under-
stand how your everyday activities affect our water
resources. More importantly, we hope that it will
stimulate Floridians to be part of the solution,
instead of part of the problem.

Remember, that if we all do a little, we can do a lot
to help assure that future generations will enjoy the
many benefits of clean water.

S U M M A R Y 39

W A T E R F R O N T  P R O P E R T Y  O W N E R S  G U I D E

S U M M A R Y

C



Florida LAKEWATCH/Project COAST
University of Florida
Institute of Food and Agricultural Sciences (IFAS)
Department of Fisheries and Aquatic Sciences
7922 NW 71st Street, P O Box 110600
Gainesville, FL  32611-0600
1-800-LAKEWATCH (525-3928), Fax: (352) 392-4902
http://lakewatch.ifas.ufl.edu

Florida Yards and Neighborhoods Program (FYN)
University of Florida
Institute of Food and Agricultural Sciences (IFAS)
Department of Environmental Horticulture
1545 WM Fifield Hall, P O Box 110670
Gainesville, FL  32611-0670
(352) 392-1831, Fax: (352) 392-3870
http://hort.ifas.ufl.edu or your local
Florida Cooperative Extension Service Office

Florida Department of Environmental Protection
Office of Environmental Education
3900 Commonwealth Boulevard, MS 49
Tallahassee, FL  32399-3000
(850) 245-2132, Fax: (850) 922-6615
http://www.dep.state.fl.us/mainpage/programs/ed.htm

Florida Department of Environmental Protection
District Offices

Northwest District – (850) 595-8300
Northeast District – (904) 807-3300
Central District – (407) 894-7555
Southwest District – (813) 632-7600
Southeast District – (561) 681-6600
South District – (239) 332-6975

Florida Fish and Wildlife Conservation Commission
Division of Freshwater Fisheries
620 South Meridian Street
Tallahassee, FL  32399-1600
(850) 488-0331, Fax: (850) 413-0381
http://floridafisheries.com/

Florida Stormwater Association
(aka Florida Association of Stormwater Utilities)
719 East Park Avenue (32301)
P O Box 867
Tallahassee, FL  32302
(888) 221-3124, Fax: (850) 222-4124
http://www.florida-stormwater.org/

Florida Department of Agriculture and 
Consumer Services

Office of Water Policy
1203 Governors Square Boulevard, Suite 200
Tallahassee, FL  32399-1650
(850) 488-6249, Fax: (850) 921-2153
http://www.floridaagwaterpolicy.com

State of Florida Water Management District Offices
Northwest Florida Water Management District 
(850) 539-5999
Suwannee River Water Management District
(386) 362-1001 or (800) 226-1066 (Florida Only)
St. Johns River Water Management District
(386) 329-4500 or (800) 451-7106
Southwest Florida Water Management District
(352) 796-7211 or (800) 423-1476 (Florida Only)
South Florida Water Management District 
(561) 686-8800 or (800) 432-2045 (Florida Only)
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FLORIDA DEPARTMENT OF ENVIRONMENTAL
PROTECTION DISTRICT OFFICES 
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