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Introduction
About M4-HYCC
Every year, between 25 and 30 young people aged 13 to 19 from across Michigan are
selected to be part of the Michigan 4-H Youth Conservation Council (M4-HYCC). One
of their first tasks is to meet as a group to choose an environmental issue that affects the
whole state that they will focus on during their term. Then they spend about three months
working as a group and in five regional teams to research the issue. Finally they develop
a presentation on the topic that they deliver before a committee of the Michigan
legislature.
About SEPTIC
In 2004–05 the M4-HYCC members chose to study the impact of septic systems on the
environment. Members of the team from southwest Michigan researched the youth
education aspect of the issue. This set of activities, called “SEPTIC: Septic Educational
Program to Instill Conservation” is the result of their research and study. The SEPTIC
educational materials include activities created by the young people and information
developed by several states in the Cooperative State Education, Extension and Research
system.
The materials are meant to be a supplement to the teacher’s packet produced by the
Michigan Department of Environmental Quality. They are designed to help young people
learn about what septic systems are and how they function, why septic systems fail and
how periodic maintenance can prevent such failures, and about the effect of septic
systems on groundwater.
SEPTIC was developed by young people working in partnership with teachers and
environmental professionals. As they worked to develop the activities, team members
used what they know about what and how young people want to learn to create fun
activities to help others learn about this important environmental issue.
We hope you and the young people with whom you work find the SEPTIC educational
materials useful in your study of the impact of septic systems on the environment.
In addition to having your group complete the SEPTIC activities, you may also want to
consider the Michigan 4-H Youth Conservation Council and SEPTIC as models for your
group. Encourage them to choose an environmental issue that affects your community,
research the issue and create their own educational activities to help other young people
(and adults!) learn about the issue.

1

2

3

4

5

6

7

WQ-39
Reprinted September 2005

Prepared by Eckhart Dersch, Extension specialist in water management (retired),
Department of Resource Development, Michigan State University

surface and possibly groundwater pollution, disease
potential, and costly repairs or replacement.

ouseholds that are not served by public
sewers usually depend on septic systems to treat and dispose of wastewater.

H

MANAGEMENT IS THE KEY TO A LASTING
WASTEWATER DISPOSAL SYSTEM.
This file contains information that will help you manage your septic system. It also provides a place to
record and store vital information about your system.
It should be kept with other documents about your
home and property.

When Your Septic System is correctly located, adequately designed, carefully installed and properly
managed, you will have a waste disposal system that
is simple, economical, effective, safe and long-lasting.
A failing system may result in property damage, odor,

Septic
System
Components

Drainfield

Septic
tank
Soil

A septic system has two
basic parts: a septic
tank designed to intercept, hold and partially
treat solids contained in
wastewater coming
from the home, and a
soil absorption field or
drainfield to facilitate
treatment and dispersal
of clarified wastewater
after it leaves the septic
tank, as illustrated at
left.

Groundwater

Helpful Sources of Assistance and Additional Information
Onsite Works! An Introduction to Decentralized Wastewater
Treatment Systems, Housing Education and Research Center
(HERC) at Michigan State University,
<www.canr.msu.edu/cm/herc/onsite/index.html>.

Questions and concerns about your septic system can be
directed to the sanitarian in your county or regional health
office, to a septic system contractor or to your local Michigan
State University Extension office. Additional information can
be found in:

Several bulletins on septic systems are available in Michigan
State University Extension’s WQ (water quality) bulletin
series, including: Home*A*Syst (WQ-51); Managing
Shorelines to Protect Water Quality (WQ-52); What to Do if
Your Septic System Fails (WQ-14); Buying or Selling a
Home? What To Find Out About Your Water and Septic
Systems (WQ-15); and How to Conserve Water in Your
Home and Yard (WQ-16). Contact your local MSUE office or
the MSU Bulletin Office, 117 Central Services Bldg., MSU,
East Lansing, MI 48824-1001, or
<www.msue.msu.edu/waterqual/wq-mats.html>.

On-site Domestic Sewage Disposal Handbook, MWPS-24,
Midwest Plan Services; request from Department of
Agricultural Engineering, Michigan State University, $6.
Septic Tank Systems: A Homeowner’s Guide, Michigan
Environmental Health Association, <www.meha.net>.
So...now you own a septic system; Groundwater protection
and your septic system, and several additional on-site waste
disposal publications, National Small Flows Clearinghouse,
<www.nsfc.wvu.edu>.
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Septic System
Management

Managing
Your Septic
System

How do I determine when to pump?

How the Septic Tank
Functions

Most homeowners prefer to give this responsibility to a
reputable septic tank pumping firm. Its representative
will periodically check your system to determine the
rate of solids accumulation and design a pumping
schedule tailored to your situation. As a general rule,
the tank will require pumping when any of the following occurs: the top of the sludge deposit is within 12
inches of the bottom of the outlet baffle; the bottom
of the floating scum mat is within 6 inches of the bottom of the outlet baffle; the top of the floating scum
mat is within 1 inch of the top of the outlet baffle or;
the floating scum mat is more than 12 inches thick.

The typical septic tank is a large, buried, rectangular
or cylindrical container made of concrete, fiberglass
or polyethylene usually located 10 or more feet from
the point where the sanitary drain leaves the house.
Wastewater from your bathroom, kitchen and laundry
flows into the septic tank. There, heavy solids settle
to the bottom where bacterial action partially decomposes the solids into sludge and gases. The lighter
solids, such as fats and greases, rise to the top and
form a scum layer. The partially treated effluent then
leaves the septic tank and flows to the drainfield.
Septic tanks have one or two compartments specifically designed to capture the solids and prevent them

inspection port
inlet

Should I use special products to enhance
the operation of my septic tank?
No. Though many products are claimed to improve
septic tank performance or reduce the need for routine
pumping, they have not been found to make a significant difference. Some of these products can actually
cause solids to be carried into the drainfield and lead
to premature clogging. Other products containing
organic solvents can contribute to groundwater contamination.

access
port inspection port

scum
outlet
baffle

baffle

Where is my septic tank located?

effluent
filter

The tank is usually located about 10 to 15 feet from
the point where the sanitary drain leaves the house. It
can be found by gently inserting a steel rod (soil
probe) into the ground where the tank is most likely to
be or by waiting for a light snowfall and observing
where the snow first melts.

sludge

Cross-section of a two-compartment septic tank

from entering the drainfield. Two-compartment tanks
do a better job of capturing the solids and may be
required in new installations. Tees and baffles are
essential parts of the septic tank. Some tanks are
equipped with an inlet tee or baffle to slow incoming
waste and direct it downward. The outlet tee or baffle
prevents floating solids or scum from leaving the tank
and then clogging the drainfield. Some tanks are also
equipped with an effluent filter to further prevent the
movement of solids into the drainfield. All septic
tanks should have accessible covers for checking the
condition of the baffles and for pumping out the accumulated sludge and scum mat. If accumulated
solids are not regularly removed from the septic
tank, they will overflow into the drainfield and
cause premature failure of the drainfield resulting
in costly repairs or replacement.

Safety Considerations
Certain features of the septic tank can cause serious injury or death, so the tank should be treated
with extreme caution.
■ Never enter the septic tank. It contains life-

threatening gases and little oxygen.
■ Explosion or electrical shock can occur when

lights, appliances or tools are used in or near the
septic tank. Smoking can also trigger an explosion.
■ Infectious diseases can be acquired from con-

tact with liquids and solids in the septic tank.

Servicing the Septic
Tank

■ Secure exposed manhole covers and inspec-

Regular servicing of the septic tank is the single most
important maintenance requirement of a septic system. Required frequency of service depends on septic tank size, the number of persons in the household
and whether occupants are minimizing the release of
unnecessary solids into the wastewater. Most septic
tanks should be pumped every three to five years.

■ If sewer gas odors are detected in the home,

tion ports to prevent tampering or entry by children.
immediately call your plumber or a septic system
maintenance firm. Evacuate the building if the
odor is strong.
■ Keep children and spectators away when sep-

tic system is being maintained or excavated.
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How the Drainfield
Functions

Recommendations
These suggestions will help you prolong the life of
your septic system.

The drainfield receives partially treated effluent from
the septic tank. It consists of a network of perforated
pipes laid in gravel-filled trenches about 2 or 3 feet
wide or in beds that are over 3 feet wide and 6 to 18
inches (or more) deep. The size and type of drainfield are determined by the estimated daily wastewater flow and local soil conditions. Wastewater trickles out of the perforated pipes, through the gravel
layer and into the soil.

■ Minimize the amount of water entering the

septic system. Practice water conservation by
installing water-saving fixtures in your home,
using the least amount of water to get the job
done, and repairing leaky faucets and toilets.
When possible, keep water softener backwash
out of the septic system.
■ Avoid using a garbage disposal unit. Make

Ground Surface
Backfill

compost out of vegetable wastes, coffee
grounds, eggshells and other compostable
kitchen wastes.

6-18"
2"

Perforated
Pipe
Washed Gravel

4"

■ Eliminate release of non-degradable materials

6-12"

such as fats, paper towels, hair, tampons, sanitary napkins and disposable diapers.
■ Never release toxic chemicals such as sol-

Original Soil

vents, disinfectants, oils, paints, paint thinner and
pesticides. Use boiling water and a drain snake
to open clogged drains instead of caustic drain
openers. Use commercial bathroom cleaners in
moderation. Use mild detergent or baking soda
when possible.

Physical and biological purification processes take
place as the effluent percolates down toward groundwater. These processes work best where the soil is
somewhat dry and permeable and contains plenty of
oxygen for several feet below the drainfield. Some
systems include a dosing chamber or distribution box
in the pipe leading from the septic tank to the drainfield for regulating the release of wastewater into the
drainfield. This promotes optimal treatment and dispersal of the water and prolongs the life of the drainfield. The lifespan of a well-maintained system can
be 20 to 30 years or more.

■ Pump septic tank regularly, usually once every

three to five years, and never allow solids or
scum to leave the septic tank and enter the
drainfield.
■ Keep surface of drainfield properly drained by

slightly mounding the soil over the drainfield,
redirecting downspouts and sump pump outflow,
and not stockpiling snow over the area.
■ Do not install automatic sprinklers over the

Signs of system failure

tank and drainfield.

■ Odors, surfacing sewage, wet spots or lush vegeta-

■ Landscape over septic system with dense

tion on or near the drainfield.

grass cover and other shallow-rooted plants.

■ Plumbing or septic tank backups.

■ Avoid impermeable or compacted surfaces

■ Slow-draining fixtures.

over the drainfield such as concrete, asphalt,
plastic or compacted soil from vehicular traffic.

■ Gurgling sounds in the plumbing system.

■ Save fertilizer by not fertilizing over the drain-

If you notice any of these signs or if you suspect any
other problems with your septic system, contact the
sanitarian at your county or regional health office or
your septic system contractor for assistance.

field.
■ Stay away from additives. Their benefits have

not been demonstrated, and some may actually
harm your system and contaminate groundwater.

Alternative systems
In some situations, it may be possible or necessary to
treat and disperse effluent from the septic tank using
something other than only a drainfield. Alternative
systems in use today include sand filters, mounds,
wetlands, gravelless drainfields, pressure dosing and
aerobic units. Servicing requirements for these systems vary and should be obtained from your local
sanitarian or septic system contractor.

■ If there are observation ports in your drain-

field, look in them during wet (spring) and dry
weather and determine depth of ponded water, if
any. Records over time will help you forecast
and solve any develping problems.
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Septic System
Layout
If you do not have a sketch
showing where your septic
system is located on you property, locate them using a soil
probe and use the grid provided to show the location of your
septic system components in
relation to your house.

Preventative
Maintenance
Record

Date

Work done

Firm

Cost

Keeping a record of your septic system maintenance will
help you anticipate when the
next cleaning may be needed.

Septic System Contractor/Installer

Septic System Pumper

Name __________________________________

Name __________________________________

Address ________________________________

Address ________________________________

Date Installed ____________________________

________________________________________

Phone

____________________________

Phone

____________________________

MSU is an affirmative-action, equal-opportunity employer. Michigan State University Extension programs and materials are open to all without regard to race, color,
national origin, gender, gender identity, religion, age, height, weight, disability, political beliefs, sexual orientation, marital status, family status or veteran status.
• Issued in furtherance of Extension work in agriculture and home economics, acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of
Agriculture. Thomas G. Coon, Extension director, Michigan State University, E. Lansing, MI 48824. • This information is for educational purposes only. References
to commercial products or trade names do not imply endorsement by MSU Extension or bias against those not mentioned. This bulletin becomes public property
upon publication and may be printed verbatim with credit to MSU. Reprinting cannot be used to endorse or advertise a commercial product or company.
Rep 9:05 - 5M - KMF - SP
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A SEPTIC ACTIVITY:
Matching Game
Use what you've learned about septic systems and groundwater in the SEPTIC learning
materials to complete this matching game. Fill in the blank in front of the words or phrases in
column 1 with the number of the matching definition in column 2.
Column 1
a. Septic tank

Column 2
1. How often you should have your septic
system pumped.
2. This includes water from dishwashers,
washing machines and garbage disposals,
and bodily wastes and other sources of
water.
3. Human waste goes into the ground
through this.
4. Rain, snow and ice are all forms of this.
5. This helps filter septage after it leaves the
septic system.
6. The approximate number of septic tanks in
Michigan.
7. The approximate amount of septage
pumped each year in Michigan.
8. Systems (other than a septic system) that
are designed to process and return septage
to the environment; may use sand filters or
air (aerobic).
9. Place where your poop settles.
10. The percentage of the world's surface
water that is in the Great Lakes.
11. Where bodily waste begins the journey to
the septic tank.
12. Includes all of the water under ground.
13. Your home is probably connected to one
of these if you live in town.
14. Your septage gets to your septic tank
through these.
15. Your bodily waste probably goes into one
of these if you live outside of a city or
town.
16. Water in the ground.
17. Mat that is created under a septic system's
drainfield and can be good or bad.
18. Water above the ground.

b. Groundwater
c. Water
d. Every 3 to 5 years
e. Biomat
f. Pipes
g. 120,000,000 gallons
h. Septage
i. Septic system
j. Soil
k. 20 percent
l. Aquifer
m. Drainfield
n. Alternative systems
o. 1,200,000
p. Sewer
q. Surface water
r. Toilet
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A SEPTIC ACTIVITY
Matching Game Solution
a. Septic tank
b. Groundwater

9. Place where your poop settles.
16. Water in the ground.

c. Water

4. Rain, snow and ice are all forms of this.

d. Every 3 to 5 years

1. How often you should have your septic system pumped.

e. Biomat

17. Mat that is created under a septic system’s drainfield
and can be good or bad.

f. Pipes

14. Your septage gets to your septic tank through these.

g. 120,000,000 gallons

7. The approximate amount of septage pumped each year in
Michigan.

h. Septage

2. This includes water from dishwashers, washing
machines, garbage disposals, bodily wastes and other
sources of water.

i. Septic system

15. Your bodily waste probably goes into one of these if
you live outside of a city or town.

j. Soil

5. This helps filter septage after it leaves the septic system.

k. 20 Percent

10. The percentage of the world's surface water that is in
the Great Lakes.

l. Aquifer

12. Underground, includes all of the water there.

m. Drainfield

3. Hman waste goes into the ground through this.

n. Alternative systems

8. Systems (other than a septic system) that are designed to
process and return septage to the environment; may use
sand filters or air (aerobic).

o. 1,200,000

6. The approximate number of septic tanks in Michigan.

p. Sewer

13. Your home is probably connected to one of these if you
live in town.

q. Surface water

18. Water above the ground.

r. Toilet

11. Where your bodily waste begins the journey to the
septic tank.
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A SEPTIC MAZE:
Where Does It Go After You Flush?
Follow the route that sewage takes from a house to a septic system to find your way
through this maze. Here are a few hints to get you started: After you flush, the sewage
flows through a maze of pipes out to a septic tank. The tank is where the “stuff” in the
water separates into three layers: scum, liquids and solids. The solids sink to the bottom
of the tank, the scum (usually substances such as grease and soap suds) floats on the top
and the wastewater flows into the drainfield. When the liquid reaches the drainfield it
seeps through holes in the drainfield and is purified on its way down to the groundwater.

14

A SEPTIC ACTIVITY:
Aquifer Flurries*
* Adapted from activities created by the Michigan Rural Water Association, the
Groundwater Foundation and other sources.
OBJECTIVE:
The participants will gain an understanding of how an aquifer works and how one can be
contaminated.
LIFE AND LEARNING SKILLS:
• Using resources wisely
• Critical thinking
MATERIALS:
 “Aquifer Flurries Glossary” handout (one per person)
 “Make an Aquifer” handout (one per person)
 Chocolate sandwich cookies such as Oreos or Hydrox (2 packages)
 Rolling pin
 Clear plastic 12-ounce cups (one per person)
 1 24-ounce bottle strawberry-flavored syrup
 1 to 2 gallons vanilla ice cream or ice milk
 Ice cream scoop
 2 to 3 gallons no- or low-fat white milk
 1 small package green sprinkles
 Drinking straws (one per person)
 Disposable spoons (one per person; optional)
 Newsprint or other large paper (optional)
 Markers (optional)
 Masking tape (optional)
 Running water, soap and paper towels, or disposable cleaning wipes
PROCEDURE:
(Helper’s Note: Check for food allergies among your group members before conducting
this activity. You could substitute soy milk for cow milk, and use sugar-free products in
place of several of the other ingredients if necessary.)
Before the meeting:
1. Gather the supplies and ingredients you will need for the activity. The quantities for
the various ingredients in the aquifer flurries are calculated based on a group of 25
participants. You may need to adjust the quantities for your group size.
2. Use the rolling pin to crush the cookies.
3. Set bowls of crushed cookies around the work space so the participants can reach
them easily.
4. You may want to reproduce the “Make an Aquifer” handout on newsprint and display
it where everyone can see it easily.
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During the meeting:
1. Tell the group that they’re going to make and eat their own “aquifer flurries.” In the
process, they’ll see how an aquifer functions and how it can be contaminated. They’ll
also learn how a water well works as they consume their aquifer flurries.
2. Have the group wash their hands with soap and warm water for 20 seconds before
beginning to prepare their aquifer flurries. Be sure that all work surfaces are clean.
3. Distribute the “Make an Aquifer” and “Aquifer Flurries Glossary” handouts, plastic
cups, drinking straws and disposable spoons.
4. Discuss with the group the terms on the “Aquifer Flurries Glossary” handout, and
answer any questions they may have.
5. Lead them through the process of creating their own ice cream aquifer flurries by
adding one ingredient at a time and discussing with them what each ingredient
represents in a real aquifer as you add it to the ice cream aquifer. Refer them to the
“Make an Aquifer” handout as you go. From the bottom up on the diagram:
o Crushed cookies = Gravels and soils
o Milk = Water
o Vanilla ice cream = Confining layer
o Sprinkles = Sand and top soil in the porous top layer of soil
o Strawberry syrup = Contamination
o Drinking straw = Water well
6. Fill a clear plastic cup one-third full with crushed chocolate sandwich cookies to
represent gravel and soil.
7. Add enough white milk to just cover the cookies. This represents groundwater.
8. Add a layer of ice cream to serve as a confining layer over the water-filled aquifer.
9. Add more crushed cookies on top of the confining layer.
10. Scatter colored sprinkles over the top layer of crushed cookies to represent the soils in
a porous top layer.
11. Pour strawberry syrup on top of the aquifer to represent contamination.
12. As the participants watch the white milk infiltrate the “confining layer” of their ice
cream aquifers, discuss how contaminants move through an aquifer and how aquifers
are vulnerable to spills on the earth’s surface.
13. Next have the students use their drinking straws to “drill wells” into their ice cream
aquifers. As they “pump water from their wells” (suck milk and ice cream through
their straws), explain that they’re lowering the water tables in their ice cream
aquifers. Mention that as they consume their ice cream aquifers, they may be sucking
contaminants (strawberry syrup) through the confining layer (ice cream) into the well
area that will end up in the groundwater.
14. Demonstrate that an aquifer can be recharged with “rain” (add more milk to the glass)
and recontaminated (add more strawberry syrup).
15. Encourage the participants to enjoy their aquifer flurries!
TALKING IT OVER:
As they’re finishing their aquifer flurries (or after the cleanup is finished), ask the group
the following questions:
• How did the strawberry syrup affect your ice cream aquifer? (it acted as a
contaminant)
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• How might the contamination of an aquifer affect humans? (make the water unpleasant
or unsafe to drink, make people and animals sick)
• What can humans do to prevent the contamination of aquifers? (use less fertilizer on
their lawns; don’t pour contaminants such as motor oil, solvents and paint down
household drains or into storm sewers; design, build and maintain septic systems
properly)
• What would you tell your family members about what you learned about aquifers from
this activity?
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AQUIFER FLURRIES HANDOUT:
Make an Aquifer
This diagram illustrates how the ingredients in an Aquifer Flurry represent the makeup
of a real aquifer.

18

AQUIFER FLURRIES HANDOUT:
Glossary
• Aquifer – The area in which groundwater is stored; groundwater moves slowly
through layers of sand, soil and rocks in an aquifer
• Confined aquifer – An aquifer in which the groundwater is bounded between layers
of impermeable substances such clay or dense rock; confining layers are barriers to
surface pollutants
• Depletion – The loss of water from surface water reservoirs or from groundwater
aquifers at a rate greater than it can recharge
• Groundwater – Water that is found underground in cracks and spaces in the soil, sand
and rocks
• Groundwater contamination – Groundwater into which human-made products such
as gasoline, oil, road salts and chemicals infiltrate; contaminants often cause
groundwater to become unsafe and unfit for human use
• Recharge – The process of replenishing groundwater supplies (such as by rain and
melting snow)
• Water cycle – The continuous movement of water throughout the planet and
atmosphere; infiltration occurs where water falls and seeps into the ground
• Water table – The top of an unconfined aquifer; indicates the level below which soil
and rock are saturated with water
• Well – a hole that is drilled into an aquifer to extract water from it; after the well is
drilled, pipes and a pump are installed and used to pull water out of the ground and
screens filter out unwanted particles that may otherwise clog the pipe
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Some Information and a Quick Quiz:
Septic Systems and Groundwater

In many rural areas – and some older communities – the wastewater and sewage from
homes and businesses are handled by individual septic systems rather than by municipal
wastewater treatment plants.
If they’re not properly designed, built and maintained, septic systems can have
negative effects on groundwater. If a septic tank leaks or fails all together, the sewage
that was supposed to have been treated by the septic system will infiltrate and
contaminate the surrounding soil and groundwater. If the contamination reaches the
aquifer, it may travel hundreds of feet over time and pollute nearby water wells and other
sources of drinking water. Often the well that is contaminated first by a leaking or failing
septic system is the well that serves the building the septic system serves.
Septic systems typically consist of the pipes running from the drains and plumbing
fixtures in the house out to the septic tank and from there to the drainfield.
The drainfield is where the wastewater is distributed to infiltrate into the soil. A layer
of clay should line the bottom of the drainfield to keep contaminants from escaping from
the drainfield. But some drainfields are built without this impermeable layer, so they let
contaminants escape into nearby soil layers and the groundwater.
Contaminated drinking water damages the environment and can make people and
animals sick, which is why it’s so important for homeowners to take care of their septic
systems and for everyone to learn how serious this problem really is.
The diagram shows a house with a water well that has been contaminated by a septic
system. The system’s drainfield has been overloaded with wastewater discharged by the
septic tank.
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Quick Quiz
Use what you’ve learned from the short article and diagram above to answer these
questions:
1. How can a malfunctioning septic system affect an area?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2. What function does a layer of clay perform in the subsurface of a septic system’s
drainfield?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
3. If contamination from a septic system moves through _____________________ and
into the _______________, it can move up __________________ and pollute your
drinking water.
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Some Information and A Quick Quiz Answer Sheet:
Septic Systems and Groundwater
1. A malfunctioning septic system can contaminate nearby wells and groundwater.
2. A layer of clay in the subsurface of a drainfield works as a barrier to keep
contaminants from moving downward.
3. If contamination from a septic system moves through the ground and into the aquifer,
it can move up wells and pollute your drinking water.
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