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Preface

Stewardship

A properly designed, installed, operated, and maintained septic system will
provide economical and effective sewage treatment. If you properly treat
sewage today, future generations will not incur the cost of cleaning up the
health or environmental problems that contamination may create.

Many of our daily activities can impact the quality of ground and surface water
resources. We must clean the water we use before it can be safely recycled
back into the natural environment. Proper handling and treatment of sewage
will protect our waters and ourselves from contamination.

Treating sewage is everyone's responsibility. Residents of towns and cities
have their sewage treated at a municipal treatment plant where costs are
covered by taxes, assessments, and direct charges. Residents in areas without
access to municipal treatment plants own, operate, and maintain their own
‘mini-treatment plants” — their septic systems.

Definitions — Terminology

A septic system may be referred to as an “onsite sewage treatment system,”
‘individual sewage treatment system,” or “wastewater treatment system.”
Systems that serve multiple households are often called “cluster systems.”

In this Owner’s Guide, septic system will be used to refer to a sewage
treatment system not connected to a sanitary sewer.

Sewage is used in this publication to include all toilet (black) water and bathing,
dish washing, cleaning, and laundry (gray) water. Another commonly used term
for this water is "wastewater."

This owner’s guide and folder will help you:
1. understand the basic principles of how a septic system works,
2. learn how to operate the system efficiently and effectively,
3. know how to maintain the system to prevent costly repairs and
water contamination,
4. resolve simple problems with the system, and
5. provide a place to keep information and records about your septic system.
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Safety and Health
Why You Need Good Sewage Treatment

A septic system is professionally designed to treat sewage for a specific home, business, or group of
properties. Proper treatment of sewage recycles water back into the natural environment with reduced
health risks to humans and animals and also prevents surface and groundwater contamination.
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Risks to Human and Animal Health

Itis unhealthy for humans, pets, and wildlife to drink or come in contact with surface or groundwater
contaminated with sewage.

Inadequate treatment of sewage allows bacteria, viruses, and other disease-causing pathogens to enter
surface and groundwater. Hepatitis, dysentery, and other diseases may result from pathogens in drinking
water. Disease-causing organisms may make lakes or streams unsafe for recreation. Flies and mosquitoes
that are attracted to and breed in wet areas where sewage reaches the surface also may spread disease.

Inadequate treatment of sewage can raise nitrate levels in groundwater. High concentrations of nitrate
in drinking water can be a special risk to infants, pregnant women, and adults with compromised
immune systems. Nitrate affects the ability of blood to carry oxygen; in infants this condition is called
methemoglobinemia (blue-baby syndrome). Air quality may also be affected by a septic system; an
inadequately vented plumbing system may release odorous or toxic gases into the home.

Risks to the Environment Figure 1 — Improperly functioning septic system

A septic system that fails to fully treat sewage may
allow excess nutrients (phosphorus and nitrogen) to
reach nearby lakes and streams, promoting algae and
plant growth. Algal blooms and abundant weeds may
make lakes unpleasant for swimming, boating, and
other water-based activities. This plant growth can also
affect water quality for fish and wildlife habitat. As plants
die and settle to the bottom, they are broken down by
bacteria that use up oxygen that fish need to survive.

Pathogens
Many synthetic cleaning products, pharmaceuticals, ! Nutrients
and other chemicals used in the house can be toxic to gcl;?nan::\?.lgn e
humans, pets, and wildlife. If allowed to enter a septic P
system, these products may reach groundwater, nearby
surface water, or the ground surface.

Treatment Reduces Risks

Microorganisms in soil treat wastewater physically,
chemically, and biologically before it reaches the
groundwater, preventing pollution and public health hazards. As septic tank effluent percolates through the soil
treatment area, it is purified and in most cases requires no treatment at all before being consumed. However,
when the soil is overloaded with water, or when a specific contaminant cannot be treated by the soil, the quality
of the underlying groundwater may change significantly. Even systems that appear to be working well or
were previously permitted because they were thought to provide good treatment may allow nutrients
or pathogens to reach surface or groundwater. The only way to guarantee effective treatment is to have a
trained professional ensure adequate unsaturated and suitable soil exists below the soil treatment area to allow
for complete wastewater treatment.




SepTic SysTem OWNER'S GUIDE

Septic System Features

The design and installation of a septic system is controlled by local and state rules through a permit process.
The design takes into consideration all specific site characteristics including the type of soil, size of house,
and sewage-generating fixtures and appliances. All systems must be designed and installed by licensed
professionals and inspected by qualified officials to ensure proper installation. Operation and maintenance
of the system is nearly always the owner’s responsibility. Contact the appropriate local agency (planning
and zoning, environmental services, etc.) with questions about local requirements.

The complete septic system is made up of three primary components:
« Plumbing: sewage collection
«+  Septic tank: primary treatment
. Soil treatment area: final treatment and dispersal

Note: Some homes are equipped with composting or incinerating toilets,

which handle toilet wastes through a separate process. Other septic systems

may also have an additional "pretreatment” step between the septic tank

and the soil treatment area. If you are connected to a

cluster system with other houses, you may have pipes,

, , a pump tank, or a septic tank on your property with a

B B ‘ _ Soil shared soil treatment area in another location. There
S 1. RS treatment are many variations in the features and descriptions

s — Wl that follow because systems are individually designed

and have been installed using different practices and

Figure 2 — Major components
of an onsite treatment system
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'Plumbinqi it technologies over many years.
s iate Plumbing:

Sewage Collection

All sewage containing human wastes, nutrients,
dirt, and other contaminants must be collected
and delivered to the septic tank and soil
treatment area for treatment and dispersal.

All water used in bathing, toilets, laundry,
and dish washing must be treated by the
system. A sewage pump in the basement may
be necessary to move sewage from basement
fixtures up to the septic tank. Sink and laundry
drains allowing wastewater to enter the system
should be equipped with strainers and other
filtration devices to reduce the quantity of food
particles, hair, and lint entering the system.

Wastewater collection

Older homes or "repaired" systems may have been plumbed to allow gray water (laundry) to bypass the
septic tank, but this can cause damage by putting too many solids into the soil treatment area or disposing
of wastewater directly to the environment. Minnesota, like most states, requires all sewage to be treated,
including gray water. However, water from roof drains, basement drainage sump pumps, hot tubs, swimming
pools, and other sources of clear or chemically treated water should not be put into the septic system.
These large volumes of water will overload the system.

Original and remodeled plumbing systems must be correctly designed and installed to allow trouble-free
operation. Consider the impact on your septic system before remodeling your home. Adding a bedroom
may mean adding capacity to your septic system. Building a garage or deck may trigger an inspection of your
septic system. Different localities have different inspection triggers, but shoreland areas across the state require
a compliant septic system before remodeling.

__EEmms
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Septic Tank:
Primary Treatment

How the Tank Works

With time, the contents of the septic tank separate by density into three layers:

*  Floating scum layer — soaps, greases, toilet paper, etc., form the top layer
«  Liquid layer - liquid and suspended solids are in the center of the tank
> Sludge — heavy organic and inorganic materials sink to the bottom of the tank

Solids separate in the tank by gravity — lightweight materials float to the top and heavy materials sink to the
bottom. Naturally occurring bacteria in the sewage begin to break down the organic materials. This is often
referred to as primary treatment. Pathogens in the sewage are NOT destroyed in the septic tank. Anaerobic
bacteria that live with very limited oxygen in the septic tank prepare the sewage for final treatment in the soil
treatment area. Liquid leaving the septic tank is referred to as septic tank effluent.

Figure 3 — Septic tank
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Components of the Tank

The septic tank is the first step of the sewage treatment process. The septic tank is a solid, watertight
tank. Septic tanks are most commonly constructed of concrete. Occasionally other materials (polyethylene,
fiberglass, or coated metal) designed specifically to accept sewage are used. Installations may have

two tanks in a row or one large tank with two compartments. Increased tank capacity is necessary if a
garbage disposal is installed or if there is a pump in the basement. A few homes on small lots or with poor
soil may have a large holding tank to store sewage until the entire contents are pumped and hauled away
for treatment at another location. For shallow installations in cold climates, insulating material designed
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Septic System Features

One Compartment with Risers for Manhole

to be buried in the soil should be placed over and around tanks to prevent freezing. Several tank designs
are available, but all tanks must have inlet and outlet baffles, inspection pipes, and a manhole for cleaning
(Figure 4).

The inlet baffle forces sewage entering the
tank to mix with the liguid contents and begin
bacterial breakdown of organic materials

and separation of solids. The inlet baffle also
prevents the floating scum layer from clogging
the inlet pipe.

Figure 4 — A variety of
tank configurations exist

U

The outlet baffle prevents scum from leaving

the tank. If the scum layer reaches the outlet

— pipe, the pipe will become plugged. Scum in
the soil treatment area will clog soil pores and
destroy its ability to treat sewage. Screening
devices, known as "effluent screens," can be
installed at the outlet of new or existing tanks to

»prevent solids from reaching the soil treatment
area. Regular maintenance is required to
keep the screens from clogging and causing
backups. Screens are a very good idea but
are not a substitute for proper operating or
maintenance practices.

.

Two-Compartment Tank with Risers No Riser on Manhale

Inspection ports of four to six inch PVC (plastic) material should be located above the inlet and outlet
baffles to allow inspection of pipes and baffles. Clogs in the inlet or outlet pipes can be unplugged through

the inspection ports. When operating properly, the septic tank is always “full” to the level of the bottom of
the outlet pipe.

Do NOT use inspection ports
n to clean or pump a tank! =

Ports should always be capped unless being used for inspection. They may be cut off flush with the ground
to ease lawn care; however, the ports should be left “long” until the final grade on a new site is determined.
Metal covers oxidize, corrode and generally deteriorate over time. However, a piece of metal on top of the
PVC inspection pipe cap will help locate it with a metal detector.

The manhole in the top of the septic tank is the large entrance (20"-24") through which the tank should
be cleaned. The manhole on an older tank may be buried below ground level, but should be within 12" of
the ground surface for easy access. It may be raised from the cover of the tank with a concrete or plastic
riser for easier access. It is usually located in the center of the tank but some manufacturers locate it closer
to the inlet end of the tank. There may be more than one manhole, in which case they are usually located
at the ends of the tank. At-grade manholes are required for new systems. The manufacturer, installer, or
local records may be able to tell you where the manhole is located. Covers may be concrete or plastic.
Insulation should be added to reduce the likelihood of freezing.

' Be careful when removing the '
m manhole cover! It is heavy and -
creates a large, dangerous opening!

The manhole allows for proper cleaning and inspection of the tank (see Tank Maintenance on page 18).
The manhole cover must be kept securely in place. If the septic tank cover does not have a manhole or

inspection openings, a new cover with these features can be installed on an existing tank. Be sure the tank
is watertight before making this investment.
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Soil Treatment Area:
Final Treatment and Dispersal

How the Soil Treatment Area Works

All septic systems include the same basic plumbing and septic tank components. Final treatment of septic
tank effluent occurs in the soil. Uncompacted, unsaturated (not full of water), undisturbed soil must exist
above and below the soil treatment area. This area may be a series of trenches or a mound (Figures 5 and
6). Soil treatment destroys disease-causing organisms in the effluent and removes many nutrients. In every
tablespoon of soil, there are millions of naturally-occurring beneficial microscopic organisms that complete
the sewage treatment process.

The beneficial microorganisms in the soil need air to live. Therefore, a zone of unsaturated soil must
be present below the effluent's point of entry into the soil for complete treatment. At least three feet
of unsaturated soil above bedrock is the recognized standard. Local units of government may have
established different requirements based on local conditions.
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The soil type, water percolation rate, sewage volume to be treated, and other factors determine how large an
area is needed to properly treat the sewage at your site. The unique shape and slope of each site must also
be taken into account during system design.

A biomat is a thin layer of fine solids, dead bacteria, and soil bacteria that forms where the

effluent meets the soil. The biomat layer regulates how fast liquid passes out of the trench Site
or bed into the soil so the soil beneath remains unsaturated. Once the effluent moves conditions
through the biomat layer and three feet of unsaturated soil, harmful pathogens have been and local
eliminated and nutrient levels diminished. ;

requirements
Saturated soil is identified by its color and evidence of redoximorphic features (formerly determine the
called "mottling"). Redoximorphic features are the changes in color of a soil that has been soil treatment
saturated for an extended period of time. These indicators of saturation and depth to

; : ; : : system
bedrock are detected by soil borings or pits dug by professionals when the system is g
designed and/or inspected. required.
| RS s R

Site conditions and local requirements determine the type of soil treatment required at each

site. For instance, if there are three feet of unsaturated soil from the bottom of the trench to saturated soil
or bedrock, the least expensive distribution and soil treatment area is a trench system (Figure 5). If the
required soil depth for a trench is not available, an above-ground mound system is required to achieve the
three feet of treatment (Figure 6). At-grade systems (see page 9) may also be the preferred alternative.

A mound system is an elevated drainfield built with clean sand. Mound systems require pumps and/or
pump tanks and a pressurized effluent distribution system, which is a network of distribution pipes where
effluent is forced through perforations under pressure. A growing number of below-ground soil treatment
areas also utilize pressure distribution. There are many small variations in design, but all trench, mound,
and at-grade systems accomplish the same final treatment function.

Systems that discharge directly from a septic tank to a ditch, stream, lake, or field tile never provide
adequate treatment. They are illegal because they present an imminent public health threat and threaten
the environment. All efforts should be made to replace these older, ineffective systems with new septic
systems that provide acceptable treatment.

Soil Treatment Area (Drainfield)

Common terms for the soil treatment area are drainfield, mound, seepage bed, leach bed, at-grade,
dispersal area, and soil absorption field. The soil treatment area is where the final treatment and dispersal
of septic tank effluent takes place. A properly designed and installed soil treatment area will destroy
pathogens and filter out the fine solids contained in the effluent. Phosphorus is chemically attached to soil
particles and remains in the soil treatment area. Nitrogen treatment under a soil treatment area can occur
through various methods. Shallow systems enhance evaporation and interaction with plants. Nitrogen that
remains in the downward percolating water may be diluted by groundwater.
|5 o
7
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Nitrate from properly designed treatment areas rarely causes problems in drinking water. However, septic
systems may contribute to elevated levels of nitrate in groundwater in sensitive areas. This may be an
issue in sandy soils, shallow bedrock, and karst areas where shallow wells are used for drinking water. In
these cases the treatment solution may include pretreatment of effluent, pressurized distribution, or the use
of different drinking water wells.

The two most commonly used types of soil treatment (drainfield) areas are trenches and mounds.

Trench: Soil treatment area trenches (Figure 5) effectively treat effluent flowing from the septic tank. They
are preferred when soil conditions allow, because they are the most economical to install and maintain. A soil
treatment area trench is a level excavation 18-36 inches wide. A trench wider than 36 inches is referred to as

a "seepage bed." The trench contains a perforated pipe in a layer of % inch to 2 % inch diameter rock covered
by natural or synthetic permeable fibers. Some in-ground soil treatment areas use large 8 to 10 inch diameter
plastic tubes wrapped with fabric or a plastic chamber in the trench without rock. A minimum of 12 inches of
soil covers the trench. Effluent flows through the holes in the perforated pipe, to the rock, tube, or chamber,
through the biomat, and into the soil. Bacteria and fine sewage solids are removed or destroyed in this process.
Dissolved organic materials provide food for the soil bacteria.
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The distribution of effluent into a gravity soil treatment area is accomplished using drop boxes or
distribution boxes. The covers of either type of box can be removed for inspection and cleaning. All pipes
from the house and septic tank to the soil treatment area are unperforated with sealed connections. In cold
climates, such as Minnesota, insulated pipe should be used for shallow installations to prevent freezing,
especially in high-traffic areas such as driveways and paths.

The trench system may be laid out in one of many configurations to fit the property and allow for the
necessary square feet of treatment area. Often there are inspection pipes used to evaluate the system
on one or both ends of the trench. The ground surface of the soil treatment area should always be slightly
crowned above the surrounding ground to avoid excess rainfall ponding or flooding of the system.

Figure 5 — Gravity flow to trench system

_ Cleanout
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Distribution media
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Mound (Elevated Treatment Bed): A sewage treatment mound is a pressurized seepage bed built
with clean sand to provide adequate soil separation between the effluent released into the mound and

the saturated soil or bedrock underneath. It is as effective in treating sewage as an in-ground system as
long as it is properly designed, constructed, and operated and the septic tank is maintained correctly. In
fact, mounds may remove more nitrogen than a trench. The mound system (Figure 6) has a pressurized
distribution system of 1% or 2 inch perforated pipe in a layer of % to 2% inch rock covered by a synthetic
permeable fiber such as landscaping fabric. Distribution media other than rock may be used. The mound is
covered with soil and planted with appropriate vegetation.

Figure 6 — Pressurized flow to mound system
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At-Grade: A system known as an "at-grade" can be used when a site's soil conditions indicate a limiting
condition in between the depth acceptable for a trench and that which requires a mound. An at-grade is a
bed of rocks or other distribution media containing pressurized pipe placed on the ground surface. Similar
to a mound, the pressurized seepage bed is covered by a synthetic permeable fiber and soil cover.

Pumps and Pump Tanks

A pump tank is needed if the final soil treatment area uses pressurized distribution or the liquid flowing
out of the septic tank cannot reach the trenches by gravity. A pump tank is a separate, smaller tank or
second compartment of a septic tank containing a pump designed to move the effluent (Figure 7). A pump
may also be necessary to move effluent from the septic tank to a pretreatment unit. Pumps are rated by
their gallons per minute (gpm) and their total dynamic head (tdh). The correct pump is critical to proper
operation. A pump typically operates on a float-controlled switch. When the volume in the tank is full it

will pump the contents to the soil treatment area. Timers can also be used to operate the pump. They
distribute effluent evenly throughout the day, which is beneficial for managing high flows. The pump has
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' Something is wrong when your '
n alarm is activated! H
Call your service professional

Figure 7 — Pump tank
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an emergency alarm to warn the homeowner when the water level is too high. If the alarm goes off, the
problem needs immediate attention! Be sure to know where this alarm is, what it means, and what to do
when it is activated. Remember, you may need to access the manhole cover on your pump tank at any time
of the year, so it should be at ground level.

Alternative to Trenches, Beds,
At-Grades, and Mounds

Drip Distribution

Drip distribution is used in places where standard trenches are hard to install such as on steep slopes,

in forested areas, or with shallow soil over bedrock. Drip systems will usually require more space than
trenches, beds, or mounds. They utilize a series of shallow small-diameter plastic tubes fitted with emitters.
Emitters are regularly spaced holes that disperse very small amounts, or drips, of pretreated effluent into
the soil, providing nutrients and water to plants.

Effluent is delivered to the drip tubing by a high-head pump. The effluent is filtered to prevent clogging of
the small openings. Most systems are programmed to periodically “flush” the tubing. An air release valve is
necessary to vent the tubing when the pump shuts off.

These components should be inspected at least annually. This should include checking pressure gauges

and air relief valves, walking around the application area while the effluent is being applied, flushing the
tubing, and cleaning the filters.

10
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Pretreatment Components

Systems containing pretreatment units achieve the same final treatment as soil-based systems, but may
be used where there are individual site challenges such as high groundwater, small lot size, or additional
treatment standards. They may be designed into the system to lengthen system life or to meet specific
treatment objectives such as increased nitrogen or bacteria removal.

The additional treatment process is expected to deliver cleaner effluent to the soil treatment area. Adding
this step may require one or two pumps to deliver the effluent to the pretreatment unit and to distribute the
effluent evenly into the final soil treatment/dispersal area. Pretreatment units may, in certain circumstances,
allow the soil treatment area to fit in a smaller area, require less unsaturated soil depth, and last longer.

Figure 8 — Pretreatment unit
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Pretreatment

: - Pretreatment units are typically located between the septic tank
Flaore - fagdia diter and the soil treatment area (Figure 8). Most septic systems do
not contain pretreatment units, but their use is increasing. Their
purpose is to provide a high level of treatment to effluent before it
enters the soil treatment area. Very basic information is provided
in this guide; see the resource and publication list at the end of
this book for more information.
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Figure 10 — Constructed Wetland Unit

There are several types of
pretreatment units. Special
maintenance guidelines must
be followed when any of the
following types of pretreatment
systems are installed.

Filter media i | "
(peat) Underdrain  Watertight liner

Underdrain/distribution media

Media Filters: Media filters place the treatment in a container. There are
several types of media filters. Each has a watertight container that receives
septic tank effluent, usually via a pump. The treatment medium can be sand,

peat, gravel, or textile. Effluent may pass through the filter once or several H A, R
times. The filter is designed to provide an aerobic (oxygen-containing) ' L’,,,’,;;gc‘al filtering
environment that filters out solids, reduces pathogens, and decomposes 2. Aerobic breakdown at plant roots
organic wastes (Figure 9). Constructed wetlands are a gravel filter in which 3. Anaerobic breakdown in media
typical wetland vegetation such as cattails and other water-loving plants

grow and consume water and nutrients while delivering oxygen into the

effluent (Figure 10). S—
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e
Figure 11 — Aerobic Treatment Units (ATU): Aerobic
Suspended Growth Aerobic Treatment Unit treatment units have several different methods of
operation, but nearly all are preceded by a
" Air small septic tank. They all have a device that
source mechanically delivers air into the sewage, resulting

Controls

in aerobic decomposition of organic matter,
reduction of pathogens, and transformation of

_ nutrients (Figure 11). Effluent from an ATU is
See%ﬂﬁéﬁ?k typically of higher quality than from a septic tank.
Watertight Air Settling Aerobic

tank source salids bacteria

Use and Operation

c
i
i<
8
(o] The effectiveness of a septic system in treating sewage depends on how the homeowner uses and
= operates the system. Water-use habits, fixtures and appliances, product selection, and septic additives and
3 cleaners all affect how well a septic system works. The septic system "operates" every time sewage enters
(7]
= the system.
w t U The amount
ater se of water
The total amount of water and patterns of water use affect how well the septic households
system works. Short-term or long-term overuse compromises the complete and use for
uniform treatment of wastes. It is ideal to have sewage enter the system as evenly specific tasks

as possible throughout the day and week. Every time water is used, sewage enters varies with

the septic tank and an equal amount of water leaves the tank for the soil treatment the fixtures
area. Large volumes of water entering the septic tank in a short period of time may and appliances
agitate and re-suspend sludge and scum into the liquid contents (Figure 12). If this and with
happens, solids are carried into the soil treatment area, clogging soil pores and individual
preventing adequate treatment. habits.

e R ]
Figure 12 — Large volumes of water will agitate solids

Excessive water use puts an unnecessary
load on the septic system. In most
households, toilet flushing is the largest use
of water, followed by bathing, laundry, and
dish washing. Allowing faucets to drip or
fixtures to leak, and using running water to
wash and rinse dishes, shave, or brush teeth
are wasteful water habits.

Systems also can be overloaded by clear
recharge water from water softeners or water
purification devices. These sources should
be eliminated and routed around the septic
system or into their own system.






































































