
More than 25 million homes, encompassing
almost 25 percent of the U.S. population, dispose
of domestic wastewater through onsite (unsewered)
systems. According to the American Housing
Survey for the United States, in 1993 1.5
(million) out of every 4 (million) new owner-
occupied home starts relied upon a form of
onsite sewage disposal.

One of the major differences between owning an
unsewered versus a sewered home is that
unsewered wastewater treatment and disposal
systems must be maintained by the homeowner.
Treatment and disposal of wastewater should be
one of the primary concerns of any homeowner
in an unsewered area.

The most common way to treat and dispose of
wastewater in rural homes is through the use
of an onsite disposal system. The majority of
onsite disposal systems in the United States are
septic systems.

sometimes connected in a closed loop system, as
illustrated on the front cover, or some other propri-
etary distribution system

The effluent is distributed through the perforated
pipes, exits through the holes in the pipes, and trickles
through the rock or gravel where it is stored until
absorbed by the soil. The absorption field, which is
located in the unsaturated zone of the soil, treats the
wastewater through physical, chemical, and biologi-
cal processes. The soil also acts as a natural buffer to
filter out many of the harmful bacteria, viruses, and
excessive nutrients, effectively treating the wastewa-
ter as it passes through the unsaturated zone before it
reaches the groundwater (see Figure 3).

Wastewater contains nutrients, such as nitrates
and phosphates, that in excessive amounts may
pollute nearby waterways and groundwater
supplies. Excessive nutrients in drinking water
supplies can be harmful to human health and can
degrade lakes and streams by enhancing weed
growth and algal blooms. However, the soil can
retain many of these nutrients, which are eventu-
ally taken up by nearby vegetation.

What to Put In, What to Keep Out
• Direct all wastewater from your home into

the septic tank. This includes all sink, bath,
shower, toilet, washing machine and dish-
washer wastewaters. Any of these waters
can contain disease-causing microorganisms
or environmental pollutants.

• Keep roof drains, basement sump pump
drains, and other rainwater or surface water
drainage systems away from the absorption
field. Flooding of the absorption field with
excessive water will keep the soil from
naturally cleansing the wastewater, which
can lead to groundwater and/or nearby
surface water pollution.

• Conserve water to avoid overloading the
septic system. Be sure to repair any leaky
faucets or toilets. Use low-flow fixtures.

• Do not use caustic drain openers for a
clogged drain. Instead, use boiling water or a
drain snake to open clogs.

• Do not use septic tank additives, commercial
septic tank cleansers, yeast, sugar, etc.
These products are not necessary and some
may be harmful to your system.

• Use commercial bathroom cleaners and
laundry detergents in moderation. Many
people prefer to clean their toilets, sinks,
showers, and tubs with a mild detergent or
baking soda.

So . . . now you own a
septic system

HOW IT WORKS

A typical septic system contains two major compo-
nents: a septic tank and the absorption field (see
Figure 1). Often, a distribution box is included as part
of the system to separate the septic tank effluent
evenly into a network of distribution lines that make
up the absorption field. The septic tank is usually
made of concrete, fiberglass, or plastic, is typically
buried and should be watertight. All septic tanks have
baffles (or tees) at the inlet and outlet to insure proper
flow patterns (see Figure 2).  Most septic tanks are
single compartment; however, a number of states
require two-compartment tanks or two single com-
partment tanks in series.

While typically designed to hold a minimum of 750–
1000 gallons of sewage, the size of the tank may vary
depending upon the number of bedrooms in the home
and state and local regulatory requirements. The
primary purpose of the septic tank is to separate the
solids from the liquids and to promote partial break-
down of contaminants by microorganisms naturally
present in the wastewater. The solids, known as
sludge, collect on the bottom of the tank, while the
scum floats on the top of the liquid. The sludge and
scum remain in the tank and should be pumped out
periodically (see Figure 2).

Solids that are allowed to pass from the septic tank
may clog the absorption field. Keeping solids out of
the absorption field not only prevents clogging, but
also reduces potentially expensive repair or replace-
ment costs and helps ensure the ability of the soil to
effectively treat the septic tank effluent. Therefore,
an additional safeguard in keeping solids out of the
absorption field is the use of effluent filters on the
outlet of the septic tank (see Figure 2).

The wastewater (effluent) coming out of the septic
tank may contain many potentially disease-causing
microorganisms and pollutants (i.e., nitrates, phos-
phates, chlorides). The effluent is passed on to the
absorption field through a connecting pipe or distribu-
tion box.  The absorption field is also known as the
soil drainfield, the disposal field, or the leachfield.
The absorption field contains a series of underground
perforated pipes, as indicated in Figure 1, that are
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Recharge
The process by which water—from rainfall, snow-
melt, and other sources—flows into a water-bearing
geologic formation (aquifer) is known as recharge.
Water first passes through the unsaturated zone,
where soil pores are filled partly with air and partly
with water. The water then flows downward through
the unsaturated zone into the saturated zone, where
the soil pores are completely filled with water.

The boundary between these two zones is called the
water table (see Figure 2). The water table rises
when water enters the saturated zone and falls when
water is discharged from the saturated zone either
naturally (e.g., springs, lakes, or rivers) or by pump-
ing (e.g., wells).

The unsaturated zone is important to the groundwater
underlying it. As incoming water seeps down through
the unsaturated zone, impurities are removed, helping
to cleanse the water. Both the quantity and quality of
groundwater is affected by the condition of the
unsaturated zone in a recharge area.

SEPTIC SYSTEMS

A properly designed, installed, and maintained septic
system poses no threat to groundwater. However,
inadequately functioning and/or failing septic systems
can contribute to the contamination of groundwater.
Wastewater from septic systems may include many
types of contaminants, such as nitrates, harmful
bacteria, and viruses.

Trace amounts of metals may be contributed to the
system from persons using some medications. Also,
commonly used chemical substances, such as pesticides,
paints, varnishes, and thinners, can contaminate the
groundwater if they are not disposed of properly.
Some chemicals, even in small amounts, can be
dangerous to both the environment and public health.

Through physical, chemical, and biological pro-
cesses, the soil acts as a natural buffer to remove
bacteria and viruses in the unsaturated zone. How-
ever, various geologic conditions, such as fractured
bedrock and shallow groundwater tables, may allow
these bacteria and viruses to be transported very rapidly
and could contaminate nearby drinking water supplies.

Therefore, it is critical that your drinking water well
is properly sited, has a sealed casing, and the
required distances from nearby septic
systems are maintained.  This will help
prevent contaminants from seeping into
and mixing with your drinking water
(see Figure 3).

Separation Distances
A septic system must be located a certain
distance away from drinking water wells,
streams, lakes, and houses. These distances
are referred to as horizontal separation
distances. Figure 4 (see back) shows a typical
layout of a conventional onsite wastewater disposal
system. Actual horizontal separation distances
have been established and are specified in local
regulations.

In order to maintain aerobic digestion processes and
remove contaminants effectively, the absorption field
must be adequately separated from the groundwater
or other limiting layer. This is known as the vertical
separation distance and is also specified by local
regulations.

Determining System Size and Water Usage
Water use in rural households can be predicted from
the house plan, depending on the number of bed-
rooms, water-using appliances, and potential addi-
tions. Although the actual number of residents

determines water use in a house, the house plan
determines the potential number of residents
(e.g., number of bedrooms), water usage, and
subsequent wastewater flow.

Typical wastewater flow rates range from 60–120
gallons per person per day. Typical minimum
septic tank sizes range from 750–1000 gallons.
The flow estimate, plus the soil permeability
estimate (i.e., how easily water moves through
the soil), is used to determine the area of the
absorption field needed for the system. Installing
a drainfield of sufficient size is critical to the
proper functioning of your septic system. Local
regulations should always be reviewed before
installing a septic system.

Are Contaminants Reaching the Water?
Signs that wastewater from your septic system
could be reaching water sources include:

• Unpleasant odors (e.g., persistent rotten
egg smell), soggy soil, liquid waste flow, or
excessive grass growth over the soil
absorption area. These symptoms often
indicate failure of the system and the need
for repairing, expanding, or replacing the
absorption area.

Groundwater protection
and your septic system
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WHAT IS GROUNDWATER?

Water in the saturated zone beneath the soil
surface is commonly referred to as groundwater.
Groundwater is but one stage, or form, through
which water passes in the earth’s hydrologic
cycle (see Figure 1). The hydrologic cycle is the
continual movement of water over, in, and
through the earth and its atmosphere as it
changes from one form—solid, liquid, or
vapor—to another.

The water you use today may have evaporated
from an ocean, traveled through the atmosphere,
fallen back to the earth’s surface, gone under-
ground, and flowed through streams leading
back to the oceans. Water is readily visible in
many forms, including clouds, rain, snow, fog,
lakes, streams, oceans, and polar ice caps.
However, groundwater located beneath the soil
surface is a vital resource for the success and
survival of the entire ecosystem.

Groundwater has been tapped for thousands of
years, but only recently have we started to
understand its importance and how to manage
this precious resource. Much remains to be
discovered about groundwater, and wider public
awareness of its nature and properties is an
important first step.
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• Excessive weed or algae growth in the
water near shorelines. Nutrients leaking
from septic systems could be a cause of this
type of growth.

• Health department test results of well
water indicate the presence of contamina-
tion. These tests may show the presence of
indicator bacteria (e.g., total coliform, fecal
coliform) in the water. Nitrate testing is not
commonly performed and may need to be
requested. Although wastes from septic
systems are not the only source of these
contaminants, they can be likely suspects.

• Indicator dye put into your septic system
reaches nearby ditches, streams, lakes, or
drinking water supplies. Special dyes are
available from your local health department
that may help find problems that otherwise
are difficult to detect. This method can also
help verify the other symptoms listed above.

How to Prevent Problems
• Before installation is complete, have the

septic tank tested for watertightness.

• Maintain your septic system by
having it inspected and pumped
regularly.

• Conserve water in your home by
using low-flow fixtures and by
implementing water conservation
practices to avoid hydraulic
overload of your septic system.

• Redirect surface water flow away
from your soil absorption field.

• Do not drive vehicles or heavy
equipment over the absorption
field. This will compact the soil
and reduce its ability to absorb water.

• Plant a greenbelt (grassy strip or
small, short-rooted vegetation)
between your soil absorption field
and the shoreline of any nearby
surface water body.

• Keep chemicals and other hazardous wastes out
of the septic system.

• If you have a drinking water well, have it tested
yearly for contaminants. If you suspect a
contamination problem, have it tested more often.

 Typical layout of a septic system   Fig. 4
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For more information regarding the care of
your septic system, contact your local health department.

More information about septic systems is available
from the National Small Flows Clearinghouse (NSFC)

through other brochures in this series:

So . . . now you own a septic system,
Item #WWBRPE20

The care and feeding of your septic system,
Item #WWBRPE18

For more information about this or other NSFC products,
please contact us by writing to:

National Small Flows Clearinghouse
West Virginia University

P.O. Box 6064
Morgantown, WV 26506-6064

or phone:
(800) 624-8301, (304) 293-4191

or fax: (304) 293-3161

www.nsfc.wvu.edu
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One in a series of three brochures designed to aid you in caring
for your septic system.

Groundwater protection
and your septic system



The care and feeding of
your septic system

Septic systems are very much like automobiles.
They need periodic inspections and proper
maintenance to continue working properly.
Also, like automobiles, they must be operated
properly and cannot be overtaxed without the
owner suffering consequences such as repair or
replacement bills.

Often overlooked or neglected is the fact that a
septic system should have a regular check-up to
prevent problems.  You should have your septic
system inspected every 1-2 years by a profes-
sional and your tank pumped when necessary.
The septic tank traps the solids in the wastewater
and should be checked to determine whether or
not it is time for it to be pumped out.  The
inspection port should be opened and the baffles
(internal slabs or tees) should be checked to
ensure that they are in good condition since the
last check-up (see Figure 1).  If you have a septic
tank effluent filter, it should also be inspected.
Effluent filters require periodic cleaning.  Some
filters are now equipped with alarm systems to
alert the homeowner when the filter has become
dirty and needs to be cleaned.  Failure to keep
the filter clean may result in a backup of
wastewater in the home from a clogged filter.
Septic systems that have mechanical parts such
as a pump should be inspected at least once a
year or more frequently as recommended by the
manufacturer. The absorption field should be
checked for sogginess or ponding, which
indicates improper drainage, a clogged system,
or excessive water use.  The presence of damp or
soggy areas or odors may indicate a leak in the
system.

SEPTIC TANK

A properly designed septic system will have a
septic tank with sufficient volume to accumulate
solids for several years.  As the level of solids
rises in the tank, the wastewater has less time to
settle properly and suspended solid particles

flow into the absorption field.  If the tank is not
periodically pumped out, these solids will eventually
clog the absorption field to the point where a new
field will be needed.

When the tank is pumped, the contractor should pump
the contents through the manhole, which is usually
located in the center of the tank, rather than through
the inspection ports.  Pumping through one of the
inspection ports could damage the baffles inside the
tank (see Figure 1).  Damage to the baffles could
result in the wastewater flowing directly into the
absorption field without the opportunity for the solids
to settle.

Remember, commercial septic tank additives do not
eliminate the need for periodic pumping and may be
harmful to the absorption field.  You should check
your local health department regulations before using
additives.  Be sure when the septic tank is pumped
that it is completely emptied.  It is not necessary to
retain any of the solids to restart the digestive process.
You do not need biological or chemical additives for
successful restart or continuous operation of your
septic system, nor should you wash or disinfect the
tank after having it pumped.

When to Have Your Septic Tank Pumped
A specific determination of when it’s time to pump
out the solids can be made by having the depth of
solids and level of scum buildup on top of the
wastewater in the septic tank checked periodically.
Two factors affect how often you should have your
septic tank pumped.  Whether you need to have your
tank pumped every year, once every five years, or
some other time interval is affected by these factors.
The first factor is the size or capacity of the tank
itself.  If more people are living in the home than
when the system was installed, or if new high water
use appliances or technologies such as a hot tub or
whirlpool bath are now in use, then the capacity may
be too small.  The more people using a system, the
faster the solids will accumulate in the tank, and the
more frequently the tank will need to be pumped.
Also, the additional surge of water from hot tubs and
whirlpool baths may wash solids out of the tank and
into the absorption field.  An inspection can deter-
mine whether the system is of adequate capacity to
handle the volume of solids and flow from the
number of people in the household and types of
appliances used.  A larger capacity system provides
better treatment and requires less pumping.

The second factor is the volume of solids in the
wastewater.  If you have a garbage disposal, for
example, you will have to pump out your system
more frequently than persons disposing of their food
wastes through other means.  The use of a garbage
disposal may increase the amount of solids in the
septic tank by as much as 50 percent.  Excessively
soiled clothes may add solids to your septic tank.
Sometimes, geographical location may also contrib-
ute to extra solids ending up in the septic tank.  For
example, systems in coastal areas may have an
accumulation of sand in the septic tank from washing
beach clothes.

Reducing the Flow of Wastewater
Generally, the more people, the more water will flow
through the system.  However, the use of water
conservation devices such as low-flow toilets or
shower fixtures greatly reduces the amount of
wastewater thus prolonging the life of your septic

system.  For example, up to 53 gallons of water
are discharged into your system with each load of
laundry.  If several loads are done in one day, it
can put considerable stress on your system.  A
better practice would be to space your laundry
washing throughout the week.

The new ultra low-flush toilets use between 1 and
1.6 gallons of water per flush and will provide as
much as a 30 percent water savings.  Low-flow
faucet aerators on sink faucets and low-flow
showerheads will save additional water.  There
are also low-flow washing machines which use
much less water than standard washing machines.

ABSORPTION FIELD

An absorption field generally does not require
any maintenance.  However, to protect and
prolong the life of the absorption field, follow
these simple rules:

• Plant only grass over and near your septic
system.  Roots from nearby trees or shrubs
may clog and damage the absorption field.

• Do not drive or park over any part of your
septic system.  This can compact the soil and
crush your system.

• Direct all wastewater from your home into
the septic tank.  This includes all sink, bath,
shower, toilet, washing machine and
dishwasher wastewaters.  Any of these
wastewaters can contain disease-causing
microorganisms or environmental pollutants.

• Keep roof drains, basement sump pump
drains, and other rainwater or surface water
drainage systems away from the absorption
field.  Flooding of the absorption field with
excessive water will keep the soil from
naturally cleansing the wastewater, which
can lead to groundwater and/or nearby
surface water pollution.   Fig. 1
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your septic system

Septic System Health Tips
What you put into your septic system will have a
direct effect on whether or not you have a
healthy, long-lasting and trouble-free system.
Your septic system is not a dispose-all.

• Conserve water to avoid overloading the
septic system.  Be sure to repair any leaky
faucets or toilets.  Use low-flow fixtures.

• Do not use caustic drain openers for a
clogged drain.  Instead, use boiling water or
a drain snake to open clogs.

• Do not use septic tank additives, commercial
septic tank cleansers, yeast, sugar, etc.
These products are not necessary and some
may be harmful to your system.

• Use commercial bathroom cleaners and
laundry detergents in moderation.  Many
people prefer to clean their toilets, sinks,
showers, and tubs with a mild detergent or
baking soda.

• Check with your local regulatory agency if
you have a garbage disposal to make sure
that your septic system can accommodate
this additional waste.

• Check with your local regulatory agency
before allowing water softener backwash to
enter your septic tank.

• Your septic system is not a trash can.  Do
not put disposable diapers, sanitary napkins,
tampons, condoms, paper towels, facial
tissues, plastics, cat litter, or cigarettes into
your septic system.  These items quickly fill
your septic tank with solids, decrease the
efficiency, and will require that you pump
out the septic tank more frequently.  They
may also clog the sewer line to the septic
system causing wastewater to back up into
your home.

• Avoid dumping grease or fats down your kitchen
drain. They solidify and the accumulation may
contribute to blockages in your system.

• Keep latex paint, varnishes, thinners, waste oil,
photographic solutions, pesticides, or other
hazardous chemicals out of your system. Even
in small amounts, these items can destroy the
biological digestion taking place within your
septic system.

Septic systems are a very simple way to treat house-
hold wastewater and are easy to operate and maintain.
Although homeowners must take a more active role in
maintaining septic systems, once they learn how their
systems work, it is easy for them to appreciate the
importance of a few sound operation and maintenance
practices.

For more information regarding the care of
your septic system, contact your local health department.

More information about septic systems is available
from the National Small Flows Clearinghouse (NSFC)

through other brochures in this series:

Groundwater protection and your septic system,
Item #WWBRPE21

So . . . now you own a septic system,
Item #WWBRPE20

For more information about this or other NSFC products,
please contact us by writing to:

National Small Flows Clearinghouse
West Virginia University

P.O. Box 6064
Morgantown, WV 26506-6064

or phone:
(800) 624-8301, (304) 293-4191

or fax (304) 293-3161

www.nsfc.wvu.edu
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One in a series of three brochures designed to aid you in caring
for your septic system.
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So . . . now you own a
septic system

• Check with your local regulatory agency if
you have a garbage disposal unit to make
sure that your septic system can accommo-
date this additional waste.

• Check with your local regulatory agency
before allowing water softener backwash to
enter your septic tank.

• Your septic system is not a trash can. Do
not put grease, disposable diapers, sanitary
napkins, tampons, condoms, paper towels,
plastics, cat litter, latex paint, pesticides, or
other hazardous chemicals into your system.

• Keep records of repairs, pumpings, inspections,
permits issued, and other system maintenance
activities.

• Learn the location of your septic system. Keep
a sketch of it handy with your maintenance
record for service visits.

• Have your septic system inspected every
1–2 years and pumped periodically (usually
every 3–5 years) by a licensed inspector/
contractor.

• Plant only grass over and near your septic
system. Roots from nearby trees or shrubs
may clog and damage the absorption field.

• Do not drive or park over any part of your
septic system. This can compact the soil
and crush your system.

In summary, understanding how your septic
system works and adhering to these few simple
rules will ensure that your septic system is a safe
and economical method for treating and dispos-
ing of your wastewater onsite.

For more information regarding the care of
your septic system, contact your local health department.

More information about septic systems is available
from the National Small Flows Clearinghouse (NSFC)

through other brochures in this series:

Groundwater protection and your septic system,
Item #WWBRPE21

The care and feeding of your septic system,
Item #WWBRPE18

For more information about this or other NSFC products,
please contact us by writing to:

National Small Flows Clearinghouse
West Virginia University

P.O. Box 6064
Morgantown, WV 26506-6064

or phone:
(800) 624-8301, (304) 293-4191

or fax: (304) 293-3161

www.nsfc.wvu.edu
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One in a series of three brochures designed to aid you in caring
for your septic system.


