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Purpose and Introduction

The purpose of this publication is to explain how septic
systems may be affected by floods from hurricanes and
other storms and/or by climate change (sea-level rise) that
raises the level of the groundwater under septic system
soils. While this publication is intended primarily for
homeowners and renters with a septic system, it can also
be a helpful guide for state and county planners and deci-
sion makers as they work toward building climate change
resiliency in their municipalities. A glossary of terms is
provided at the end of this publication to clarify the techni-
cal terminology commonly used to describe septic systems
and their impacts on the environment.

The safe treatment of domestic sewage is necessary for
protecting human and environmental health. Domestic
sewage is the wastewater generated by homes and apart-
ments, which includes all the wastes from toilets, bathtubs
and showers, laundry and dishwashing appliances, and
sinks. It contains numerous pollutants of concern to both
people and the environment, including disease-causing
pathogens, nutrients that may lead to algal blooms in our
water resources, and other potentially harmful chemicals
from substances such as household products and pharma-
ceuticals that enter the waste stream through disposal into
sinks and toilets or that pass through the human body in
feces or urine.

Domestic sewage is treated by several methods. The two
most common means of sewage treatment in the United
States and many other countries are by household connec-
tion to a wastewater treatment plant (sometimes called a
central sewer plant), or by an onsite sewage treatment and
disposal system (often called a septic system). A septic
system in a self-contained underground sewage treatment
unit typically contains a chamber called a septic tank where
household wastes accumulate, and a soil area called the
drainfield where liquid effluent that leaves the septic tank
percolates downward. As septic tank effluent percolates
downward through the drainfield soil, it interacts with soil
particles, and many harmful pollutants are thereby de-
graded, filtered out, and removed (Toor, Lusk, and Obreza
2011a; Lusk 2022; Lusk et al. 2017).

There are more than 2 million septic systems in Florida.
Their effectiveness at removing pollutants varies, depending
on both environmental and social factors. Environmental
factors that affect septic system performance include soil
type, depth to underlying groundwater resources, and fre-
quency of flooding or waterlogging. To adequately remove
pollutants and pathogens from wastewater, septic systems
must be placed in non-waterlogged soils and have sufficient
space between the bottom of the drainfield and the ground-
water surface. A sufficient depth is normally at least 60 cm.
Social factors that affect septic system performance include
how often the system is pumped and otherwise maintained,
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the number of people in a household, and the amount and
type of waste a household generates. Recommendations for
septic system upkeep and maintenance can be found here.

Regardless of how well you maintain your septic system—
including having it pumped on a regular basis—certain
environmental factors can keep it from adequately treating
and removing pollutants from the sewage your home
produces. For example, in Florida’s vulnerable springs
ecosystems, even the best-maintained septic systems may
contribute nitrate pollution to groundwater and be one
cause of water quality deterioration (Lusk et al. 2020). More
information about how septic systems may affect Florida’s
springs can be found here. Frequent hurricanes and floods
and the effects of sea-level rise associated with climate
change can also affect septic system functioning. This is
because septic systems need at least 60 cm of unsaturated
soil (i.e., soil in which all of the small open spaces between
individual soil particles are not completely filled with
water) in the drainfield. In other words, waterlogged soil
is especially problematic for septic systems and will hinder
treatment and removal of pollutants in the wastewater.
Disease-causing bacteria and viruses in wastewater are
particularly difficult to remove from septic system drain-
fields if the drainfield soil is waterlogged by a flood or by
rising groundwater caused by sea-level rise.

Conventional
Septic
System

Figure 1. A conventional septic system.
Credits: UF/IFAS GCREC Urban Soil and Water Quality Lab
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Potential Pollutants from Septic
Systems

Potential pollutants from septic systems include nutrients
(nitrogen and phosphorus), which, in excess, can cause
algal blooms and fish kills in water resources; pathogens;
and organic chemicals. Other resources provide a full
discussion of the sources, fate, and removal mechanisms
in septic systems for nitrogen, phosphorus, bacteria and
protozoa, viruses, and organic chemicals (Toor, Lusk,
and Obreza 2011b; Lusk, Toor, and Obreza 2011b; Lusk,
Toor, and Obreza 2014; Lusk, Toor, and Obreza 2011a;
Toor, Lusk, and Obreza 2011c). Figure 2 provides a brief
summary.

What to Do During and After a
Flood If You Have a Septic System

Flooding from hurricanes and other storms leaves the
soil around septic systems waterlogged and saturated.
Coastal areas susceptible to sea-level rise from climate
change might have smaller distances from the drainfield
to the underlying groundwater. Both situations (flooding
and rising groundwater levels) reduce the capacity of the
drainfield to adequately treat septic system wastes and
remove harmful pollutants. Below are a few guidelines for
your septic system during and after a flood.

Reduce water use in your home so you relieve some of

the pressure on your septic system. If you have a septic
system, most likely all water used in your home (toilets,
sinks, shower, appliances, etc.) goes to the septic system.
By reducing the amount of water you use during a flood
situation, you can reduce the amount of waste that needs to
be treated in your septic system.

Do not dump floodwater into sinks or toilets. When you
clean out floodwater from your home, dispose of it outside
of the home, not in sinks and toilets, where it will just go
the septic system and add to the burden of waste that the
system must deal with during the flood.

Do not drive heavy equipment or vehicles over your septic
system drainfield. It is a good idea to avoid doing this at
any time, but it is especially important during a flood. Wet,
waterlogged soil can be easily compacted, which will reduce
the ability of septic system effluent to drain through it.


https://water.ifas.ufl.edu/media/waterifasufledu/septic-systems/docs/Septic-System-Maintenance.pdf
https://edis.ifas.ufl.edu/publication/SS693

Bacteria

e.g., Legionella pneumaophila,
salmanella, Shigella

Viruses

Pathogens

e.g., Hepatitis A, noroviruses,
COVID-19, HIV

Protozoa

e.g., Cryptosporidium parvum,
Giardia lambia

Helminths

Nutrients

Nitrogen (N) &
phosphorus (P) that fuel
outbreaks of harmful
algae in surface waters;
many harmful algal
blooms cause respiratory
distress and/or produce
neurotoxins

Nitrates in drinking water
wells impacted by poorly-
treated OSTDS effluent;
may cause

Thousands of potential
compounds derived
from household
chemicals and
pharmaceuticals have
been detected in small
doses in drinking water
impacted by OSTDS
effluents; the effects
on humans remain
poorly studied

e.g., roundworms, tapeworms,
flukes >

Figure 2. Potential pollutants in septic system effluent.
Credits: Adapted from Lusk (2022)

Do not open or pump your septic system tank while the
soil is still saturated. Wait until the floodwaters are gone
before you open your tank to inspect or pump it. Opening
the tank while the soil is still waterlogged will allow mud
and soil to get into the tank, which will reduce the system’s
ability to properly treat wastes.

Look for signs of damage to your system and contact a
septic system professional if needed. If you see that your
septic system has settled, never drains properly, or has
continuously soggy soil around it, or if wastes are backing
up into the home, contact a professional for repairs as soon
as possible.

Consider testing your well water for pollutants. If you also
have a drinking water well on your property, it is likely that
the flooded septic system added pollutants to your drinking
water. You can contact your county health department for
information about how to have your drinking water from

a private well tested after a flood. You can also use the
information on well testing found here.

Sea-Level Rise Considerations for
Septic Systems

Climate change may lead to sea-level rise in many coastal
areas that have septic systems. In this case, the sea-level rise
will cause groundwater levels to rise and diminish the zone
of waste treatment in septic system drainfields (Figure 3). If
you live in a coastal area or other area that is expected to be
impacted by sea-level rise, be sure to ask your septic system
professional to inspect the depth to the water table every
2-3 years. You want to maintain at least 60 cm (24 inches)
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methemoglobinemia and
increased cancer risks

l Trace Organic Chemicals

of unsaturated soil in your drainfield for adequate pollutant
removal from septic system effluent. If you have less than
this, you may need to consider replacing or remediating
your septic system with technology to improve its ef-
ficiency. You can talk with your county health department
for more information about alternatives to conventional

septic systems.

Drainfield Drainfield

Septic Tank

Septic Tank
Percolation & Purification

Unsaturated Soil t New Groundwater

Groundwater Old Groundwater

Figure 3. A safely functioning septic system on the left and a failed
system on the right. The failed system has a higher groundwater

level under it due to sea-level rise associated with climate change.
The rising groundwater level diminishes the septic system’s ability to
adequately remove pollutants.

Credits: Isabella Wehner, UF/IFAS GCREC Urban Soil and Water Quality
Lab
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Other Resources

UF/IFAS Extension has several online resources to help you
understand how your septic system works and how to keep
it working at its best. Below are other resources you may
find helpful.

UF/IFAS Water Programs, Information on Septic Systems:
Fact sheets and other information on how septic systems
work, how to maintain septic systems, and their connec-
tions to water quality.

Private Well and Septic System Series: A collection of
videos and blog posts with tips for maintaining your septic
system and guidance on how septic systems may affect the
quality of water from nearby drinking wells.

Glossary of Terms

Flooding: The covering of normally dry ground with a
large amount of water.

Groundwater rise: The upward movement of the water
table (the level below which the ground is saturated with
water) due to changes in rainfall patterns.

Nitrate pollution: Excess nitrate in an ecosystem. Nitrate
is a form of nitrogen that can be used by plants and is an
important plant nutrient, but when it is present in excess of
plant needs, it can be labeled as a pollutant because it can
lead to harmful algal growth in waterbodies.

Recurrent flooding: Happens when the flooding effects of
rain, storm surges, or tides occur on a regular or frequent
basis.

Septic system: A type of wastewater treatment that consists
of a drainage pipe, a septic tank, and a drainfield. For
homes with septic systems, water drains from a main pipe
into a septic tank. Solids settle to the bottom of the tank,
and the leftover liquid goes through underground pipes
into the drainfield. The soil in the drainfield filters the
wastewater, hopefully removing pollutants before the water
is discharged to underlying groundwater.
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