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INTRODUCTION

What Is Kansas Home*A*Syst?
Kansas Home*A*Syst is a confidential, selfassessment program you can use to evaluate your
home and property for pollution and health risks.
In every home—large or small, new or old, city or
country—there are potential pollution sources that
can affect the health of your family, your community,
or the environment.
Your drinking water, for example, can be
affected by many potential contaminant sources:
poorly maintained septic or sewage systems, leaky
fuel tanks, lead pipes, fertilizers, pesticides, and
hazardous household products. Hazards such as leadbased paint exist in older homes, while in newer,
tightly sealed homes, indoor air pollution is often a
problem. These and other risks can be reduced or
eliminated if proper steps are taken. Even simple
changes in household practices can prevent pollution and help reduce consumption of water, energy,
and other resources.

Who Should Use Kansas Home*A*Syst?
This easy-to-use assessment program will be a
valuable reference for residents of rural and suburban homes. It is for those who care about their
health and the environment and who are willing to
take steps—no matter how small—to improve how
they manage their homes. Whether you rent a room
or own a house, this evaluation can show you how
to reduce your affect on natural systems and cut
back your use of the earth’s resources. Kansas
Home*A*Syst also can help you protect your investment by identifying pollution risks on your property
before expensive problems occur.

and helps you locate further information and assistance. Keep in mind that laws and regulations can
vary by state, county, city, or town. Check with local
officials to make sure that your home practices or
changes you plan to make comply with the law.

Getting Started
You can do Kansas Home*A*Syst’s assessment
exercises one at a time or all together—it’s up to you.
The main idea is to take the time to identif y any
risks to your family’s health or pollution threats to
your local environment; then, where feasible, to take
voluntary actions to reduce those risks and prevent
problems.
This guide helps you accomplish three important objectives:
✔ Objective 1: Identif y environmental risks, concerns, or problems in and around your home.
✔ Objective 2: Learn about better home and property management and find further information.
✔ Objective 3: Take preventive actions to safeguard your health and the environment.
These objectives are further explained below
and illustrated using excerpts from Chapter 6,
“Lead In and Around the Home: Identif ying and
Managing Its Sources.” This will help you become
familiar with how Kansas Home*A*Syst works
before starting the assessments.

Objective 1: Identify environmental risks.

What Is Inside?

Do you have pollution or health risks at home?
Each Kansas Home*A*Syst chapter explains what
risks to look for and why you should be concerned
about certain conditions around your home. Here is
an example from Chapter 6 on sources of lead:

The 11 chapters in Kansas Home*A*Syst cover
essential topics that every resident or homeowner
should understand. Each chapter contains key
points, along with tables of assessment questions, to
help you understand which risks may apply to your
situation. For some topics, this guidebook offers all
the information you need to minimize or eliminate a
pollution risk. For others, it provides a starting point

➤ Does your interior paint contain lead,
and what is its condition? Lead-based
paint (LBP) is the most common source of
high lead exposure for children. Most exposure, however, comes from contact with
contaminated household dust rather than
from eating paint chips. As paint ages or
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as painted surfaces rub against each other,
lead-containing dust is created. If your LBP
is perfectly intact, then the potential risk of
accidental ingestion is greatly reduced. But
if lead paint is cracking, chipping, f laking,
or being rubbed by contact, then the danger of lead exposure is much higher.
In each chapter, assessment tables like the
sample one below help you determine your potential
level of risk.

Objective 2: Learn about managing your
home and property.
Each chapter describes safe practices and gives
recommendations for reducing or eliminating risks.
To help you find further information on a topic,
each chapter also recommends books, publications,
telephone hotlines, and other resources. Here is
what Chapter 6 says about dealing with lead-based
paint:

➤ If you find lead . . . Remodeling or renovating in areas having LBP is especially
risky. Scraping, sanding, or burning LBP
creates extremely hazardous conditions,
and strict precautions need to be taken
especially if children, pregnant women, or
pets are present. If possible, homeowners

should use the services of a certified lead
inspector and lead-abatement contractor.
Paint removal, replacement of lead-painted
parts (such as windows, door jambs, and
moldings), liquid encapsulants (special
paint-like products that cover a surface),
and removal off-site of leaded surfaces are
some of the options for dealing with lead
paint. LBP removal by untrained workers
who do not use the proper methods and
equipment can create much greater health
hazard than just leaving the paint alone.

Objective 3: Take preventive actions.
With Kansas Home*A*Syst, nobody is looking
over your shoulder to make sure you take preventive
or corrective action. It is always your choice. At the
end of each chapter is an Action Checklist where you
can write the risks you identified and the actions you
plan to take. If you have lead-based paint in your residence, yours might look like the checklist on the
following page.

Why Is It Important to Take Action?
Simply identif ying risks will not prevent problems. Consider the following reasons for making
voluntary improvements, particularly for responding
to medium and high risks identified at your home.

SAMPLE ASSESSMENT TABLE (from Chapter 6, “Lead In and Around the Home”)
For each question in the table below, indicate your risk level in the right-hand column. Although
some choices may not correspond exactly to your situation, choose the response that best fits.
LOW RISK

MEDIUM RISK

Lead-based paint
(LBP) on exterior
of house

No LBP, or LBP is
present but intact.
There is a lawn or
dense landscape
plantings around the
side of the home.

LBP is weathered or
chalking. There is LBP
in the soil around the
home, but foot traffic
is kept away.

Major roadways
Lead-related
industry
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HIGH RISK

YOUR RISK

LBP is chipping,
peeling, or chalking.
There is bare soil or
foot traffic below
painted walls.

❐ Low
❐ Medium
❐ High

No major roadway
nearby

Major roadway within
85 feet.

❐ Low
❐ High

No lead-related
industry or
incinerators in
the area.

Lead smelter, battery
manufacturer or
recycler, or other leadrelated industry nearby.

❐ Low
❐ High
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SAMPLE ACTION CHECKLIST (from Chapter 6, “Lead In and Around the Home”)
Write all high and medium risks below.

What can you do to reduce the risk?

Set a target date
for action.

Interior paint has moderate levels of lead.
Plan to remodel bedroom this spring.

Contact licensed lead abatement contractor about
project assessment and cost. Contact local or state
health department for recommendations
and information.

One month from
today: April 22

High level of lead in tap water.

Get information and install treatment system
to remove lead.

One week from
today: March 29

To safeguard your health
If you are like most people, you spend a great
deal of time in your home. If there are dangers in the
air you breathe, in the water you drink, or from hazardous chemicals in your home, they need to be
eliminated quickly and effectively. Unfortunately,
many people do not know about their potential risks
until it is too late and problems have occurred.

To prevent contamination of our water supply
and other natural resources
Protecting groundwater and surface-water quality is essential to you, your neighbors, and others
“downstream.” This is important whether your
drinking water comes from a private well or from a
municipal system. Because everything is connected,
what you do and what others do will affect someone
else. If we are not good stewards of our water, land,
and natural resources, who will be?

To protect your financial investment
Your home is often your most valuable investment. Most states have property disclosure laws
standards that require environmental assessments
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before owners can sell or transfer their property.
Knowing about risks or problems today may help
prevent costly cleanups, repairs, and legal troubles
in the future. And it pays not only to take care of
your own property, but also to make sure others
around you are using good management practices.
Property values and tax burdens can be affected by
pollution problems on your property as well as in
your neighborhood or city. In addition, taking steps
to cut your use of energy, water, or other resources
can save you money in the long run.

Now It’s Up to You.
These Kansas Home*A*Syst chapters are not
difficult to complete, and doing them can result in
important benefits. For example, if you have children at home, working together on the assessments
can be a worthwhile educational experience for
everyone. And actions you take to eliminate risks
may improve your property’s resale value. If you
value a clean environment and healthy surroundings, then using Kansas Home*A*Syst—and making
changes—will be a real investment in your family’s
and your community’s future.
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Checklist for Pollution Risks In and Around the Home
Purpose

Instructions

This checklist is a way to quickly scan for potential problem areas in your home. It will help you
identify possible risks and introduce you to many
of the topics discussed in this book. The chapters
cover many other assessment questions about situations and practices not included in the checklist. If
you identify potential concerns using this checklist,
or even think there may be risks or areas needing
improvement, please turn to the chapter on the
appropriate topic.

Using a pencil, answer the questions yes or no.
If you don’t know the answer, try to find out by
looking inside at the corresponding Kansas
Home*A*Syst chapter. You may need to locate your
home maintenance records, ask family members or
neighbors, or seek assistance and further information. The answers you give on this checklist—and
on the assessment tables inside—are confidential.
They are for your eyes only and are meant to help
you take action.

Chapter 1.
Site Assessment: Protecting Water Quality Around Your Home

Yes

No

Yes

No

Yes

No

Is your soil sandy or gravelly, allowing water to drain through quickly?
Is there a potential source of contamination—such as manure, pesticide
or fertilizer storage, a fuel tank, septic system soil absorption
drainfield, or eroding soils—on your property located within 100 feet
of a well, lake, stream, or wetland?
Is the water table less than 20 feet below the soil surface?
Chapter 2.
Stormwater Management
Do the downspouts from your roof gutters empty onto paved surfaces
instead of grass, mulch or gravel, and thus keep rain from soaking into
the ground?
Are fertilizers, pesticides or salts stored where f loodwaters might
reach them?
Are some parts of your property, particularly slopes, sparsely planted
and without mulch, exposing the soil to erosion?
Chapter 3.
Drinking Water Well Management
Has it been more than 2 years since your water was tested for bacteria
and nitrates?
Do you have a dug or driven well instead of a drilled well?
Does your well casing extend less than 12 inches above the ground, or
is there it in a low area where surface runoff can collect around the
well casing?
Do you have abandoned wells on your property that are not properly
filled and capped and recorded?
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Chapter 4.
Household Wastewater: Septic Systems and Other Treatment Methods

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Has it been more than 3 years since your septic tank was last pumped
or inspected?
Have you noticed any signs of a failing septic system, such as slow
drains, odors or soggy ground over the soil absorption drain field?
Do you have standard toilets and faucets, instead of water-conserving
fixtures?
Chapter 5.
Managing Hazardous Household Products
Do you use products without knowing whether or not they
are hazardous?
Do you ever pour hazardous substances—such as antifreeze, oil,
paints, stains, polishes or solvents—down the drain, in a ditch or on
the ground?
Do you burn plastics, batteries or chemicals that could contaminate
the air?
Chapter 6.
Lead In and Around Your Home: Identifying and Managing Its Sources
Was your home built before 1978 (the year when lead was banned
from paint)?
Do children under the age of six live in your home?
Are painted surfaces inside and outside your home peeling, chipping
or chalking?
Is your drinking water delivered through pipes made of lead or
soldered with lead solder?
Chapter 7.
Yard and Garden Care
If you use fertilizer, has it been longer than 3 years since you had your
soil tested for nutrients?
Do you ever use pesticides without reading the label or following the
recommended doses or application instructions?
Do you have bare areas of soil on your property that are susceptible
to erosion?
Chapter 8
Liquid Fuels: Safe Management of Gasoline, Heating Oil, Diesel and Other Fuels
Do you store fuel for your lawnmower or other gas-powered equipment
in unlabeled or non-approved containers—such as glass jars, plastic jugs
or rusted cans?
Do you store fuel or heating oil in an underground fuel tank?
If you have an above-ground fuel tank, does it lack protection against
leaks or spills (for example, a catch basin or concrete spill pad)?
Introduction & Checklist
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Chapter 9
Indoor Air Quality: Reducing Health Risks and Improving the Air You Breathe

Yes

No

Yes

No

Yes

No

Do odors such as those from cooking linger in the air in your home?
In winter, do you often notice condensation on the inside of your windows?
Have you noticed symptoms—such as headaches, or irritated eyes, or
coughing, or sneezing—that most often develop when you stay indoors
at home?
Chapter 10
Heating and Cooling Systems: Saving Energy and Keeping Safe
Has it been 2 or more years since your fuel-burning heating system
was inspected for proper ventilation and energy efficiency?
Are your energy bills relatively large for the size of your home?
Do you feel cold drafts around windows and doors in winter?
Does your attic lack the recommended amount of insulation?
Chapter 11.
Managing Household Waste: Preventing, Reusing, Recycling and Composting
Do you purchase products that you do not really need?
Do you buy products wrapped in excessive packaging?
Do you throw away yard and food waste that could be composted?

Where do you go from here?
If you answered yes to any of the questions,
there may be pollution risks or special health concerns you will want to investigate. Turn to the
appropriate Kansas Home*A*Syst chapter to find
out how to reduce these risks in and around your
home. We recommend that you begin with
Chapter 1, “Site Assessment: Protecting Water Quality Around Your Home,” because it gives basic information that will be useful as you work on other
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topics. Creating a site map, which is explained in
Chapter 1, can help you understand important
relationships between your land, buildings, nearby
water resources, and other features.
This introduction is based on original materials
by Barbara Keen Avery, College of Human Ecology,
Cornell Cooperative Extension and David J. Eagan,
Home*A*Syst Editor
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1

SITE ASSESSMENT:
Protecting Water Quality
Around Your Home

Is your soil sandy or gravelly? Does it drain
quickly? Does stormwater runoff from your property
f low into a nearby lake or pond? Do you store hazardous chemicals on your homesite, and are they close to
a well or next to a lake, stream, or river? This chapter
will help you become familiar with your homesite and
how to manage it so you can identif y risks to water
resources. Completing the chapter will provide background information you can use throughout this
book. This chapter covers two areas:
1. Physical Characteristics of Your Homesite.
Examples of characteristics include soil type and
depth; depth to bedrock; depth to the water
table; and location of wetlands, streams, or other
surface water.
2. Mapping of Your Homesite. A map of your
homesite showing buildings, roads, and
other constructed or nat-ural features
can help you identify potential
sources of water quality impact.

your health and the environment. Remember, this
assessment is a starting point. You need to complete
some, or all, of the other Kansas Home*A*Syst
chapters to have a better understanding of what pollution risks you may have around your homesite. To
begin thinking about how your activities and site
conditions can harm water quality, see Figure 1.1
below for some examples of bad practices.

What is a watershed?
The water from your tap and in nearby lakes or
streams is part of a much larger water system. While
not everyone lives next to a pond or stream, we all
live in a watershed—the land area that contributes
water to a specific surface water body, such as a
pond, lake, wetland, or river (Figure 1.2). The landscape’s hills and valleys define the watershed, or
“catchment” area.

Why should you
examine your homesite’s
physical characteristics and
how you manage your
home?
What you do in and
around your home can affect
water quality—both below
the ground and in nearby
ponds, lakes, streams, or
wetlands. This chapter will
help you identify some important characteristics of
your homesite such as soil
type, geology, depth to
groundwater, and nearness
to surface water.
It also instructs you on
how to draw a simple “aerial
view” map of your homesite.
Your completed map will
show locations of important
features and help identify
activities in and around your
home that may pose risks to

Figure 1.1 Examples of practices that may harm the environment or
home residents.

Chapter 1—Site Assessment: Protecting Water Quality Around Your Home
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A watershed is like a bathtub. The watershed
outlet—the mouth of a pond, lake, or river—is the
tub’s drain. The watershed boundary is the tub’s
rim. The watershed’s drainage system consists of a
network of rivers, streams, constructed channels
and storm drains, wetlands, and the underlying
groundwater.
Common activities—like driving your car or fertilizing your lawn and garden—can affect water quality, even when you do these things far from any
body of water. By paying careful attention to how
you manage activities in and around your home, you
can protect your watershed and the water you drink.

What influences the quality of my water?
Understanding site characteristics of your residence and location of potential contamination
sources are important first steps in safeguarding

Does Clean Water Matter To You?
Where does your drinking water come from?

What water resources do you want to protect?

your water. In the hydrologic cycle, water moves
through the air, over land, and through the soil
(Figure 1.3).
Physical characteristics, like soil type, depth to
groundwater, and distance to surface water, may
either hasten or limit a contaminant’s effect on
water quality.
Water quality also is affected by many activities
such as drinking-water well location, construction,
and maintenance; pesticide and fertilizer use and
storage; septic system maintenance; waste disposal
methods; and soil erosion. Animal wastes are
another threat to water quality, particularly if large
amounts from horses, dogs, or other animals are
allowed to accumulate on your property. To protect
your water, all of these factors need to be considered.

PART 1—Physical Characteristics
of Your Homesite
Every home comes with its own unique set of
physical site conditions. You cannot change these
conditions, but once you are aware of them, you can
better understand risks that may result from activities you can change. At the end of Part 1 is an assessment table to help determine your potential risks.
The information below will help answer the questions in the table.

Figure 1.2 A watershed. Activities in the watershed can affect groundwater, stream, and lake quality
downstram at lower elevations in the watershed.
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How can soil type affect water quality?
Soil plays an important role in determining
where contaminants go and how water moves.
Nearly all soils are permeable—which means water
and other f luids can percolate, or seep, through
them. Different soils have different properties that
permit water (and contaminants) to percolate
through the soil or run off at variable rates.
Chemicals applied to a lawn and wastes from a
leaking septic tank, for example, can flow downward
into groundwater or across the land into surface water.
Many household activities also can produce problems
that go beyond property boundaries. For example,
contaminants that enter groundwater through a
neighbor’s abandoned well may f low underground
until they reach your well.

What is your soil type?
Soil is grouped into three basic types based on
particle size: clay, which has small particles; silt/loam,
which has medium particles; and sand/gravel, which
has large particles. You can get a good idea about your
soil type by rubbing a moistened sample between two
fingers. Is it sticky like clay, gritty and crumbly like
sand, or somewhere in between like loam? Soil tests,
which are available through your county K-State
Research and Cooperative Extension offices, will provide information about your soil type. Having your soil
tested for nutrients and physical characteristics will
help you make better decisions about lawn and garden
management. The type of soil you have is likely known
by your county Extension Agent or District Conservationist at the county Conservation District Office. Each
of these offices has a county soil survey that contains
useful soils information.

What is groundwater?
Groundwater is the water below the surface of
the earth that, from the water table down, saturates
the spaces between soil particles or fills cracks in

underlying bedrock. The water table marks the
boundary between the unsaturated soil (where pore
spaces between soil or rock contain air, roots, soil
organisms, and some water) and the saturated soil, or
groundwater (where water fills all pore spaces). In a
wetland, the water table is at or very near the surface.
The water table normally fluctuates throughout
the year, but is usually highest in the wet months of
spring and in late fall. In general, the closer the water
table is to the land’s surface, the more the ground
water is susceptible to contamination. Usually, a
water table that is less than 20 feet from the surface
presents a higher risk for groundwater contamination.
Groundwater and surface water are interconnected. Groundwater generally f lows toward surface
streams, following the general slope of the land
surface, and eventually discharges into steams,
rivers, lakes, springs, or wetlands. If you keep
impurities out of surface water, but do not protect
groundwater—or vice versa—contaminated waters
may occur where you least expect.

How does soil type affect groundwater quality?
Soil particle size inf luences which pollutants
are able to reach groundwater. Most breakdown of
potential contaminants occurs in the top few feet of
the soil. Soil characteristics then determine whether
a contaminant leaches to groundwater, is diverted at
the surface, is held in the soil, or is broken down into
a harmless compound.
Clay soil provides the greatest protection to the
groundwater because clay particles are extremely
small and slow the movement of water into and
through the soil. Clay might act as an immediate
barrier to a spill. However, once water infiltrates
the clay soil, it moves very slowly, giving time for
chemical and biological processes to break down the
pollution potential. Some contaminants also adhere
tightly to the clay particle surfaces.

Figure 1.3 In the hydrologic cycle, water falls to the earth as rainfall and snow and returns to the
atmosphere through transpiration and evaporation.
Chapter 1—Site Assessment: Protecting Water Quality Around Your Home
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Sandy soils are made up of relatively large
particles and have large openings or pore spaces
between particles. Surface water can rapidly move
through sandy soils, so dissolved contaminants can
quickly pass through the soil and down to the groundwater. Areas of sandy soil are usually areas of high
groundwater recharge. Sandy soil particles generally
have less surface areas than other soils for attachment
of potential contaminants. These soils, therefore, do
not hold contaminants as well as clay soils.
Silty soils are the intermediate between clay and
sand. When contaminants are retained in the uppermost soil surface area, they are subject to natural
biological processes. Both bacterial organisms and
chemical reactions can break them down to harmless products. This breakdown occurs best in surface layers where the soils may be warm, moist, well
areated, and rich in organic matter. These conditions
allow abundant microbiological activity.
The ideal soil is a mix of midsize particles to allow
infiltration and tiny particles, like clay and organic
matter, to slow water movement and filter pollutants.

What are the risks to surface water?
Soil type also can affect surface water contamination. Although runoff occurs from all soil types,
clay soils—which are least permeable—are more
likely to cause surface water runoff. During a storm
or f lood, or even when watering your lawn, this
runoff can wash contaminants from the land’s surface into nearby surface waters. Eroding soil is also
considered a water pollutant. Sediment is the most
common pollutant in surface water. Bare soil, especially on sloping land, can be washed into streams,
rivers, lakes, or ponds.

What is your soil depth?
The soil depth inf luences risks to groundwater.
Usually, the greater your soil depth, the farther
water must seep down before reaching ground
water. Deep soils offer a better chance of filtering
or breaking down pollutants before they reach
groundwater. Generally, soils that are less than
three feet deep present the highest risks for
groundwater contamination.

How far down to reach bedrock?
Bedrock depth varies; it can be at the land’s surface, just below the surface, or hundreds of feet
down. The type of bedrock also inf luences pollution
risks. Shale, granites, and other impermeable types of
rock make an effective barrier that blocks the down-
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HOW CAN YOU FIND OUT WHAT
IS GOING ON UNDERGROUND?
There are several ways to find out about soil depth,
bedrock type, and other features below the ground.
Check your well-drilling records (if you have them);
ask a neighbor who has a well; call a local welldrilling company; talk to your county Extension
Agent, or contact the Kansas Department of Health
and Environment. KDHE maintains well log records
for Kansas. Your county Conservation District maintains your county soil survey. The Kansas Geological
Survey and the U.S. Geological Survey maintain
groundwater maps, as do the five Groundwater Management Districts in Kansas. Your county soil survey
may also be useful in determining the geology and
appropriate uses of a site.
ward movement of water and contaminants. Other
rocks such as gypsum, sandstone, or limestone can be
highly permeable, allowing water to move freely into
groundwater. When bedrock is split, or fractured,
water can move through it unpredictably, spreading
pollutants rapidly over long distances.

Assessment 1—Physical characteristics
of your homesite
The table on page 11 is similar to the assessment
tables in other Kansas Home*A*Syst chapters.
Three choices are given that describe situations or
activities that could mean high, medium, and low
risks to human or environmental health.
Answer as many questions as you can. For some
questions, your well-drilling records or local well
drillers may be able to help. Some choices may not
be exactly like your situation, so choose the response
that best fits. Mark your risk level (low, medium, or
high) in the right-hand column. Refer to Part 1 above
if you need more information to complete the table.
If no choice is applicable, leave that line blank.

Responding to risks
Do not depend solely on the physical characteristics of your soil, bedrock, or other site features to
protect water quality. You must take informed steps
to prevent pollution. Although you cannot change
your soil type or the depth to bedrock, you can
account for these factors when choosing home management practices that are better for preventing
environmental problems. Note especially the medium
and high risks you identified. Keep them in mind as
you complete your homesite map and work on other
Kansas Home*A*Syst chapters.
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ASSESSMENT 1—Physical Characteristics of Your Homesite Relating to Surface Water
LOW RISK

MEDIUM RISK

HIGH RISK

YOUR RISK

Impact of soil type
on risk of runoff
to surface water
(streams, lakes,
rivers, wetlands,
etc.)

Sand/gravel
(large particles)

Silt/loam
(midsize particles)

Clay (very tiny
particles)

❐ Low
❐ Medium
❐ High

Soil slope

Flat or nearly level
and runoff travels
through 100 ft. of
grassy vegetation
before reaching
pavement or
waterway

Slope less than
3% and runoff
travels through
100 ft. of grassy
vegetation before
reaching pavement
or waterway

Steep slope greater
than 3% and runoff
exits site quickly

❐ Low
❐ Medium
❐ High

Nearness to
surface water or
concrete storm
water drain

Over 100 feet

25–100 feet

Less than 25 feet

❐ Low
❐ Medium
❐ High

Amount of
impermeable
surface (roof
and pavement)

Less than 10%

10% to 25%

More than 25%

❐ Low
❐ Medium
❐ High

ASSESSMENT 1—Physical Characteristics of Your Homesite Relating to Groundwater
LOW RISK

MEDIUM RISK

HIGH RISK

YOUR RISK

Soil type and risks
to ground water
from infiltration

Clay
(very tiny particles)

Silt/loam
(midsize particles)

Sand/gravel (large
particles)

❐ Low
❐ Medium
❐ High

Soil depth of
A & B horizons

Deep, more than
60 inches

Moderately deep,
30 to 60 inches

Shallow, less than
30 inches

❐ Low
❐ Medium
❐ High

Depth to bedrock

More than 20 feet

5 to 20 feet

Fractured bedrock,
any kind, Less than
5 feet

❐ Low
❐ Medium
❐ High

Depth to water
table

Over 50 feet

20 to 50 feet

Less than 20 feet

❐ Low
❐ Medium
❐ High

Chapter 1—Site Assessment: Protecting Water Quality Around Your Home

11

PART 2—Making a Map
of Your Homesite
Why make a map?
By drawing a map of your homesite, you will
take another step toward more fully understanding
your pollution risks. Although your property has
physical features you cannot change, there are many
things that you can do to minimize risks. Your map
will identify areas where you can focus your efforts.
It will also assist you in completing other Kansas
Home*A*Syst chapters. And if you involve children
as you make your map and conduct the assessment,
you will help teach them the importance of having
clean water.
Materials needed to make your map are readily
available: measuring tape, clipboard, pencil, and the
grid provided on page 15. The map you create will
be an aerial view—the way your property would look
if you took a photo of it from the air. A sample map
is provided in Figure 1.4 on page 14.

Potential sources of contaminants
Several home management practices and home site
characteristics could have major effects on water quality. As you survey your property to make your map, be
especially watchful for the following:
• Poorly located or unmaintained onsite waste
water treatment system, or illegal systems such
as a cesspool or seepage pit
• Underground or aboveground storage tank
containing chemicals, fuel oil, gasoline, or other
petroleum products
• Improperly constructed or abandoned well
• Stockpiled animal waste or animal pens, corrals,
or kennels close to a well or surface water body
• Improper storage, use, or disposal of yard and
garden chemicals and other hazardous products
such as paints and solvents stored or used near a
well
• Machine maintenance workshop near well
• Road deicing materials that f low toward a well or
nearby surface water body

Instructions for your homesite map
Homesite features to include are as follows:
• Property boundaries
• House and garage
• Any other buildings, such as sheds, shops, etc.
• Septic system, soil absorption field, or other
wastewater discharge
• Surface water within 200 feet
• Water wells
• Dry, unused, or abandoned wells
• Heating oil or other fuel storage tanks
• Building perimeter drains
• Lawn areas
• Vegetable and f lower gardens
12

•
•
•
•
•

Other cultivated areas
Animal waste storage areas
Roads, driveways
Drainage ditches
Impervious surfaces (such as patios or sidewalks)

Location codes
On your map, note the areas where you store and
use chemicals and other potential hazards by using
letter codes. Make up your own code letters or symbols as needed. Note the following examples:
F = Fuel tanks for gasoline or heating oil
A = Automotive products like motor oil, gasoline, and
antifreeze
P = Pesticides, herbicides
H = Hazardous products like solvents, acids, paints,
and thinners
Other map-making ideas
For larger-view maps, add landscape features such
as hills, rivers, and ponds and constructed features
such as runoff drainways, roads, and bridges. Note
potential sources of contamination beyond the boundaries of your property such as farm fields, dumps, and
gas stations. Indicate seasonal changes at your homesite. For example, are there wet areas in the spring?
Such areas might indicate a high water table.
Do not leave out things you cannot see
Inquire about previous or current industrial or
agricultural activities in the area. Check with your
town or city hall for information. Old landfills and
buried fuel tanks are just two examples of what
might be out of sight. Determine if any underground
fuel tanks exist on neighboring properties. If there
are tanks, septic systems, or other potential sources
of contaminants upgradient (that is, uphill) from your
well, they could affect the safety of your groundwater.
Spills can occur anywhere you handle products such
as fuels, solvents, oil, lawn and household chemicals,
etc. Think about the result of an accidental spill of
these chemicals. These issues will be discussed
in-depth in subsequent chapters.

Putting It All Together
and Taking Action
The final step is to put both pieces of your assessment together—the assessment table results and map—
so you can identify potential problem areas on your
property. If you have rated any of the items in the
table as medium or high risks and have identified
potential contamination sources, then you should
have reason for concern.
For example, you may have identified an underground storage tank or realized that you apply lawn
or garden chemicals within 25 feet of a lake or
stream. Perhaps your soil is sandy or you park the

Kansas Home*A*Syst: An Environmental Risk-Assessment Program for the Home

sprayer tank close to your well. Is there an old abandoned well on your property that is not properly
plugged? To protect your family’s health and the
environment, and to safeguard your financial investment, you will want to take steps to correct these
problems.

How Kansas Home*A*Syst can help
If you identif y potentially hazardous or unsafe
situations, what should you do? There are ten other
chapters in this Kansas Home*A*Syst handbook
that address specific concerns. For example,
Chapter 8 on liquid fuels contains information on
the safe management of gasoline, heating oil, diesel,
and other fuels. Chapter 3 will explain how to manage your private well water supply. These chapters
and others will help you identif y problems and develop an action plan for protecting your family’s
health and the local environment.

Kansas Home*A*Syst Helps
Ensure Your Safety
This Kansas Home*A*Syst handbook covers a
variety of topics to help homeowners examine and
address their most important environmental concerns. See the complete list of chapters in the table
of contents at the beginning of this handbook. For
more information about topics covered in Kansas

Home*A*Syst, or for information about laws and
regulations specific to your area, contact your
county K-State Research and Extension office.
For more information about Kansas
Home*A*Syst, contact the Kansas Farm•A•Syst/
Home*A*Syst office at Biological and Agricultural
Engineering, Seaton Hall, Manhattan KS 66506–
2917; phone: (785) 532-5418. Web page:
w w w.engg.ksu.edu/enggext/ppi/homeasyst;
or the National Farm*A*Syst/Home*A*Syst Office at:
B142 Steenbock Library, 550 Babcock Drive,
Madison, WI 53706–1293; phone: (608) 262-0024;
e-mail: <HOMEASYST@MACC.WISC.EDU>.

Kansas Home*A*Syst Team Members:
• Danny Rogers, Extension Irrigation Engineer,
Kansas State University
• Jean Waters, Director, Pollution Prevention
Institute, Kansas State University
• Judy Willingham, Consumer Pollution Prevention
Specialist, Kansas State University
Appreciation is expressed for review and revision to:
• G. Morgan Powell, Extension Natural Resources
Engineer, Kansas State University
This chapter was based on original materials
written by Alyson McCann, Water Quality Program
Coordinator, University of Rhode Island Cooperative
Extension, Kingston, Rhode Island.

Chapter 1—Site Assessment: Protecting Water Quality Around Your Home
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Figure 1.4 Sample homesite map
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Chapter

2

STORMWATER
MANAGEMENT

This chapter examines potential risks to the
environment and your health from stormwater runoff. Two areas are covered:
1. Reducing Pollutants in Runoff. Pollutants can
include pesticides and chemicals, automotive
wastes, grass clippings and yard waste, pet and
animal wastes, and winter salt and deicers.
2. Landscaping and Site Management to Control
Runoff. Some ways to help control runoff are
preventing soil erosion, providing basement
f lood protection, landscaping, providing proper
roof drainage, and minimizing paved surfaces.
Completing this chapter will help you evaluate
how stormwater affects the environmental quality
of your property and properties “downstream.” You
will also learn ways to reduce pollution risks.

What is stormwater, and why should
you be concerned?
Stormwater is water from rain or melting snow
that does not soak into the ground. It f lows from
rooftops, over paved areas and bare soil, and
through sloped lawns. As it f lows, this runoff collects and transports soil, pet waste, salt, pesticides,
fertilizer, oil and grease, leaves, litter, and other
potential pollutants. You do not need a heavy rainstorm to send pollutants rushing toward streams,
wetlands, lakes, and ultimately oceans. A garden
hose alone can supply enough water.
Even if your house is not on a waterfront, storm
drains and sewers efficiently convey runoff from
your neighborhood to the nearest body of water.
Contrar y to popular belief, storm sewers do not
carry stormwater to wastewater treatment plants
(Figure 2.1).

Figure 2.1 Runoff that f lows into storm sewers goes directly to streams and lakes without treatment.
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Polluted stormwater degrades or impairs the use
of our Kansas ponds, lakes, rivers, and wetlands. Soil
clouds water and degrades habitat for fish and water
plants. Nutrients such as phosphorus promote the
growth of algae, which crowds out other aquatic
life. Toxic chemicals such as antifreeze and oil from
leaking cars, carelessly applied pesticides, and zinc
from galvanized metal gutters and downspouts
threaten the health of fish and other aquatic life.
Bacteria and parasites from pet waste can make
nearby ponds and lakes unsafe for wading and swimming after storms.
As many people have discovered, stormwater
can be a problem closer to home. It can f low into
basements and cause damage that is difficult and
costly to clean up. Stormwater can also f low down
a poorly sealed well shaft and contaminate drinking
water. In areas with very porous soils or geology,
pollutants in runoff may reach groundwater.
Across the country, public officials are not only
continuing monitoring efforts relating to improved
wastewater discharge, but also are increasing pollution control efforts to address stormwater. Stormwater pollution, sometimes referred to as nonpoint
source pollution, cannot be treated in the same way
as water pollution from discharge pipes, because it
comes from many sources (see table below). It is
carried by stormwater from every street, parking
lot, sidewalk, driveway, yard, and garden. The problem can only be solved with everyone’s help.

PART 1—Reducing Pollutants in Runoff
Stormwater is unavoidable, but its negative
effects can be reduced by keeping harmful chemicals and materials out of the runoff. This section
reviews potential sources of contamination and
offers ways to minimize them. At the end of Part 1,
fill out the assessment table to help identify
stormwater risks on your property.

Common Sources of Stormwater Pollutants
Pollutant

Common sources

Silt, sand,
and clay
particles and
other debris

Construction sites; bare spots in
lawns and gardens; wastewater from
washing cars and trucks on drive-ways or parking lots; unprotected
streambanks

Nutrients

Overused or spilled fertilizers;
pet waste; grass clippings and
leaves left on streets and sidewalks; leaves burned in ditches

Disease
organisms

Pet waste, garbage, surfacing
septic sytems

Hydrocarbons

Car and truck exhaust; leaks and
spills of oil and gas; burning
leaves and garbage

Pesticides

Pesticides over–applied or applied
before a rainstorm; spills and
leaks

Metals

Cars and trucks (brake and tire
wear, exhaust); galvanized metal
gutters and downspouts

Chapter 2—Stormwater Management

Figure 2.2 Map showing direction of surface
runoff and stream f low.

Where does stormwater go?
The next time you are home during a rain
shower, head outdoors with your boots and umbrella
and watch where the rainwater goes. On a sketch of
your property, draw arrows showing the direction
that stormwater f lows off driveways, rooftops,
sidewalks, and yards. A sample map is provided in
Figure 2.2. (Instructions for making a homesite
sketch can be found in Chapter 1 beginning on page
12.) Does water soak into the ground quickly, or
does it puddle in places and f low off lawns and
driveways? Your soil type affects water infiltration
(soaking into the ground). As you might expect,
water infiltrates sandy soil quickly but has a hard
time seeping into fine-grained silt or clay soils.
During your walk, note how far it is to the nearest storm sewer, ditch, wetland, stream, or body of
open water. Note whether runoff f lows onto your
17

land from adjacent streets, lands, or stormwater
systems. If you live at or near the bottom of a hill,
you may have special problems. Be sure to go out
during more than one rain shower to get a good
understanding of runoff f low during small and large
storms.

Are any car or truck wastes being
carried away by stormwater?
Oil stains on your driveway and outdoor spills of
antifreeze, brake f luid, and other automotive f luids
are easily carried away by a rainstorm. An oily sheen
on runoff from your driveway is a sure sign that you
need to be more careful. Pans, carpet scraps, and
matting can catch drips. Routine maintenance can
prevent your car from leaking and help identify
potential leaks. If you change your own oil, be careful to avoid spills and collect waste oil for recycling.
Oily car parts and f luid containers should be stored
where rain and runoff cannot reach them. Never
dump used oil, antifreeze, or gasoline down a storm
drain, in a ditch, or on the ground. These wastes
will end up in a nearby lake or stream, or they may
pollute your drinking water.
Washing your car in the driveway creates runoff
without the help of a rainstorm—your hose provides
the water. The dirty, soapy runoff drains directly
into storm sewers, picking up oil and other pollutants as it goes. Try washing your car on the lawn or,
better yet, take it to a commercial car wash or spray
booth that sends its dirty water to a wastewater
treatment plant.

hours. See Chapter 7, Yard and Garden Care, for
more information on the proper use and handling of
yard and garden products.

Do you use road salt or other deicing product?
Road salt and deicers eventually wash off paved
surfaces and end up in the soil or water. From your
driveway or sidewalk, salt can readily flow to storm
drains and into streams and lakes. Salt is harmful to
wildlife and plants in high concentrations. Use less
to keep these chemicals out of natural systems. If
you use too much, clean up the excess. Consider
sand or regular kitty litter as less toxic alternatives.

How are animal wastes kept from
becoming a pollution problem?
Droppings from dogs and cats and from other
commonly kept animals like exotic birds, rabbits,
goats, and chickens can be troublesome in two ways.
First, pet wastes contain nutrients that can promote
the growth of algae if they enter streams and lakes.
Second, animal droppings are a source of disease.
The risk of stormwater contamination increases if
pet wastes are allowed to accumulate in animal pen
areas or left on sidewalks, streets, or driveways
where runoff can carry them to storm sewers. Droppings that are not mixed with litter or other materials
should be f lushed down the toilet. Or, if local laws
allow it, droppings may either be buried or wrapped
and put in the garbage for disposal.

Are household products stored outside
the reach of stormwater?
Most households store lawn and garden products
like weed killers, insect killers, and fertilizers. If
stormwater or f loodwater reaches these products,
it can transport them into surface water and possibly your well. Pool chemicals, salt for water softeners, and a wide variety of other chemical products
can also cause trouble if they are washed away.
Keeping such products in waterproof containers
and storing them up high and out of the potential
path of runoff or f loods is important. You can avoid
storage problems by buying only what you need for
a particular task and then using up the product.

Do you use and handle chemicals safely?
Safe storage is only the first step in preventing
contaminated runoff. When mixing chemicals, try
to do it within a washtub so spills will be contained.
If you spill chemicals, act quickly to contain and
clean up the spill. This is particularly important on
paved surfaces. Using more pesticides or fertilizers
than you need invites problems. Timing of applications is also important. Do not apply pesticides and
chemicals if rain is expected within twenty-four
18

Figure 2.3 Sweeping grass clippings onto the
lawn and composting help to keep yard waste
out of storm sewers.
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Are yard and garden wastes kept
out of stormwater?
If left on sidewalks, driveways, or roads, grass
clippings and other yard wastes will wash away with
the next storm (Figure 2.1, page 16). Although leaves
and other plant debris accumulate naturally in
streams and lakes, homeowners can contribute excess
amounts of plant matter, especially in areas with
many homes. This can lead to water that is unattractive or green with algae and unsuitable for recreation.
Burning yard waste is not an environmentally
friendly alternative—and in some areas, it’s illegal.
Hydrocarbons and nutrients released by burning
leaves contribute to water pollution as well as air
pollution. Rain washes smoke particles out of the
air, and runoff picks up dust and ashes left on pavement or in ditches. Avoiding the problem is easy—
sweep clippings back onto the grass, and compost
leaves and garden wastes on your property to
recycle nutrients (Figure 2.3).

Assessment 1—Reducing pollutants in runoff
Use the table on the following page to rate your
stormwater pollution risks. For each question, indicate your risk level in the right-hand column. Some
choices may not correspond exactly to your situation. Choose the response that best fits. Refer to the
sections above if you need more information.

Responding to risks
Your goal is to lower your risks. Turn to the
action checklist on page 23 to record medium- and
high-risk practices. Use the recommendations in
Part I to help you make plans to reduce your risks.

PART 2—Landscaping and Site
Management to Control Runoff
Silt and sediment from erosion is the number
one water pollutant in the United States. In addition,
the loss of naturally occurring topsoil reduces the
land’s ability to grow healthy plants. These processes are a fact of nature; however, man’s activities
can speed up the process. Some examples are:
• removing protective cover such as vegetation or
mulch, leaving bare soil
• creating or directing water f low or increasing
velocity beyond natural f low
• removing natural barriers such as wooded stands
or wetlands along streams and lakes
• poor timing with regard to exposing soil during
seasons of high rainfall
• putting dirt close to a water way with little
protective cover and filtering separation
Sources include unprotected or improperly managed stream banks, dams, cropland and land disturbance activities from major highways, shopping
malls, channel changes, bridge construction, or
even building a house or other structure on your
Chapter 2—Stormwater Management

property. Any where you remove groundcover, trees,
shrubs, etc. a potential for erosion exists. Whether
the eroded sediment goes through a storm sewer,
ditch, or directly into a waterway, it still is a problem. Millions of dollars are spent each year dredging
lakes, ponds, and rivers; cleaning out storm sewers;
and treating the water for drinking. Wet sediment
(mud) deposits on driveways, parking lots, or streets
become a safety hazard.
Measures can be taken when dealing with
exposed soil, which control sediment run-off and
the related environmental and safety concerns. One
source for information is the Natural Resource Conservation Service (NRCS). Each Kansas county has a
Conser vation Office with an NRCS representative.
In many Kansas communities local codes require
a permit for certain construction activities. Contact
your county or city public works department for
details. The Kansas Department of Agriculture—
Division of Water Resources is required by law to
regulate any activity, which has the potential to stop
or change f low direction, yield, or speed of the
waters in Kansas. Activities which alter land in the
f lood plain may be included. The U.S. Department of
Army, Corps of Engineers has a similar permit program for waters of the nation, including wetlands.
Most streams and lakes in Kansas are eligible. Any
nonagricultural construction activity involving five
acres or more, requires a clearance from the Kansas
Department of Health and Environment (KDHE).
KDHE also has information to assist those working
on tracts of less than five acres. The end of this chapter lists the Kansas offices for these agencies.
Some stormwater risks can be controlled by
making changes to buildings, paved surfaces, the
landscape, and soil surfaces. This section reviews
some easily addressed problems, as well as major
landscape alterations you might want to consider.

Are there areas of bare soil around your home?
Areas of bare soil often exist in vegetable and
f lower gardens, on newly seeded lawns, and around
construction projects. Even on gentle slopes, water
from rain and snow can remove large amounts of soil
and carry it to wetlands, rivers, and lakes. Planting
grass or other ground covers is the best way to stop
erosion. Putting a straw or chip mulch over gardens
or newly seeded areas will slow erosion. Straw bales,
diversion ditches, and commercially available silt
fences around construction sites can help slow runoff and trap sediment on-site. If you are working
with a contractor, insist that precautions are taken
to control runoff and erosion during construction.

Can you eliminate paved surfaces
or install alternatives?
Concrete and asphalt roads, driveways, and
walkways prevent rainwater from soaking into the
ground. When you have the choice, consider
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ASSESSMENT 1—Reducing Pollutants in Runoff
LOW RISK

MEDIUM RISK

HIGH RISK

YOUR RISK

Automotive wastes

Oil drips and fluid spills
are cleaned up. Dirty car
parts and other vehicle
wastes are kept out of
reach of stormwater
runoff.

Drips and spills are
not cleaned up. Car
parts and other
vehicle wastes are
left on unpaved
areas outside.

Used oil, antifreeze,
❏ Low
and other wastes are
❏ Medium
dumped down the
❏ High
storm sewer, in a ditch
or on the ground.

Car washing

Cars and trucks are
taken to a commercial
car wash or spray booth.

Cars, trucks, or other
items are washed on
a lawn or gravel drive.

Cars, trucks, or other
items are washed on a
driveway, street, or
other paved area.

Storage of
pesticides,
fertilizers, and
other potentially
harmful chemicals

Chemicals are stored in
waterproof containers in
a garage, shed, or basement that is protected
from stormwater

Chemicals are stored
in waterproof
containers but within
reach of stormwater.

Chemicals are stored in ❏ Low
non-waterproof
❏ Medium
containers outdoors or ❏ High
within reach of
stormwater.

Handling and use
of pesticides,
fertilizers, and
outdoor chemicals

Spills are cleaned up
immediately, particularly
on paved surfaces.
Minimum amounts of
chemicals are applied
according to label
instructions. Applications
are delayed to avoid rain.

Applications are not
delayed to avoid rain.

Spills are not cleaned
❏ Low
up. Products are used ❏ Medium
in higher amounts than ❏ High
what is recommended
on the label.

Pet and animal
wastes

Animal and pet wastes are
flushed down the toilet,
buried away from gardens,
wells, ditches, or areas
where children play; or
wrapped and placed in
the garbage for disposal.*

Animal wastes are
left to decompose on
grass or soil. Wastes
are scattered over a
wide area.

Animal wastes are
❏ Low
left on paved surfaces, ❏ Medium
concentrated in pen or ❏ High
yard areas, or dumped
down a storm drain or
in a ditch.

Grass clippings,
leaves, and other
yard waste

Grass clippings, leaves,
and other yard wastes
are swept off paved
surfaces and onto lawns
away from water flow
routes. Leaves and other
yard wastes are composted.

Leaves and other
yards wastes are
piled on the lawn
next to the street
for collection.

Grass clippings, leaves
and other yard wastes
are left on driveways,
streets, and other
paved areas to be
carried off by stormwater. Yard waste
is burned on-site.

❏ Low
❏ Medium
❏ Low

❏ Low
❏ Medium
❏ High

* Be sure to check local regulations regarding burying or landfilling pet and animal wastes.
alternative materials such as gravel or wood chips
for walkways. Avoid paving areas such as patios.
Where you need a more solid surface, consider
using a “porous pavement” made from interlocking
cement blocks or rubber mats that allow spaces for
rainwater to seep into the ground. If you must pour
concrete, keep the paved area as short and narrow
as possible.

Is your basement protected from
stormwater seepage or flooding?
Stormwater in your basement can be a hazard in
two ways: first, if water carries contaminants or
20

disease organisms into your home, and second, if
water picks up chemicals stored in your basement
and carries them into the sewer or ground. Basement windows or doors are common stormwater
entry points and should be sealed against leaks.
It is best if window and door sills are at least a foot
above ground level. If windows are at or below
ground level, they can be protected with clear plastic covers available in building supply stores. Window wells that extend above ground level can help
divert stormwater. Your yard should be sloped away
from the foundation to prevent water from pooling
near the house and leaking into the basement.
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to encourage water to soak into the ground. If your
yard is hilly, you can terrace slopes to slow the f low
of runoff and make mowing and gardening easier. If
you have a large lot, consider “naturalizing” areas with
prairie, woodland, or wetland plants. If your property
adjoins a lake or stream, one of the best ways to slow
and filter runoff is to leave a buffer strip of thick vegetation along the waterfront (Figure 2.5). Good sources
for ideas are your county K-State Research and Extension, county Conservation District, or Natural
Resources Conservation Ser vice offices.

Assessment 2—Landscaping and
site management to control runoff
Figure 2.4 Roof drainage should be directed to
the lawn or a f lower bed and away from the
foundation and paved surfaces.

Does roof water flow onto pavement or grass?
Your house roof, like pavement, sheds water.
If downspouts from roof gutters empty onto grassy
areas, the water will have a chance to soak into the
ground. Aim downspouts away from foundations
and paved surfaces (Figure 2.4). For roofs without
gutters, plant grass, spread mulch, or use gravel
under the drip line to prevent soil erosion and
increase the ground’s capacity to absorb water. Consider using cisterns or rain barrels to catch rainwater
for watering lawns and gardens in dry weather.

Can you change the layout of your
landscape to reduce runoff?
An essential part of stormwater management is
keeping water from leaving your property, or at least
slowing its f low as much as possible. Many home
lawns are sloped to encourage water to run off onto
neighboring property or streets. Instead, you could
provide low areas landscaped with shrubs and f lowers

For each question in the assessment table on the
following page, indicate your risk level in the righthand column. Select the answer that best matches
your situation. Refer to Part 2 above if you need
more information to complete the table.

Responding to risks
As before, your goal is to lower your risks. In the
Action Checklist on page 23, record your mediumand high-risk practices. Use the recommendations in
Part 2 to help reduce your risks.

ACTION CHECKLIST
Go back over the assessment tables to ensure
that all medium and high risks you identified are
recorded in the checklist on page 23. For each
medium and high risk, write down the improvements you plan to make. Use recommendations from
this chapter and other resources to decide on
actions you are likely to complete. A target date will
keep you on schedule. You don’t have to do everything at once, but try to eliminate the most serious
risks as soon as you can. Often it helps to tackle the
inexpensive actions first.

Figure 2.5 To help prevent erosion, leave an unmowed buffer strip of vegetation along streambanks
and lakeshores.

Chapter 2—Stormwater Management

21

Assessment 2—Landscaping and Site Management to Control Runoff
LOW RISK

MEDIUM RISK

HIGH RISK

YOUR RISK

Spots in the lawn or
garden are left
exposed without
mulch or vegetation
for long periods.

❐ Low
❐ Medium
❐ High

Bare soil in
lawns and gardens

Bare spots in the lawn are
promptly seeded and topped with a layer of straw or
mulch. Bare soil in gardens
is covered with mulch.

Grass or other ground
cover is spotty
particularly on slopes.

Bare soil
during construction

Bare soil is seeded and
mulched as soon as possible
(before construction is
done). Sediment
barriers are used until
grass covers soil.

Soil is left bare until
Soil is left bare and
construction is completed. no sediment barriers
Sediment barriers are
are used.
installed and maintained
to detain muddy runoff
until grass covers soil.

❐ Low
❐ Medium
❐ High

Paved
surfaces

Paved surfaces are minimized. Alternatives such as
wood chips or paving
blocks are used for walkways, patios, and other areas.

Some small areas are
paved for patios or
basketball courts.

Paved surfaces are
used extensively.

❐ Low
❐ Medium
❐ High

Basement
protection

Stormwater is diverted from
basement windows by
window well covers and
other devices. Yard is sloped
away from the foundation.
Downspouts direct roof
away from the house.

No special water
diversion methods are
installed, but stormwater
has never entered the
basement.

No water diversion
methods are attempted
Stormwater runoff has
entered the basement
or f lows near the
foundation.

❐ Low
❐ Medium
❐ High

Roof drainage

Downspouts and drip lines
direct roof drainage onto a
lawn or garden where water
soaks into the ground.

Some downspouts and
drip lines discharge water
onto paved surfaces or
grassy areas where
water runs off.

Most or all drip lines
or downspouts
discharge onto
paved surfaces, or
downspouts are
connected directly
to storm drains.

❐ Low
❐ Medium
❐ High

Landscaping and
buffer strips

Yard is landscaped to slow
the f low of stormwater and
provide areas where water
soaks into the ground.
Unmowed buffer strips of
thick vegetation are left
along streams or lakeshores.

No areas are landscaped
to encourage water to
soak in, but yard is
relatively f lat and little
runoff occurs. Mowed
grass or spotty vegetation
is next to a stream or lake.

There is no landscaping to slow the
f low of stormwater
especially on hilly,
erodable properties.
Erosion along streams
or lakeshores

❐ Low
❐ Medium
❐ High

For More Information
Contact your county K-State Research and
Extension office for information on landscaping,
nonpoint source pollution, and stormwater management techniques. The following agencies are also
resources:
• Kansas Department of Health and Environment—
Bureau of Water (785) 296-5573
• Kansas Department of Agriculture—Division of
Water Resources (785) 296-2933
• U.S. Department of Army Corps of Engineers
(816) 983-3990
• Natural Resource Conservation Service, Kansas
office (785) 823-4568
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The following stormwater-related publications
are available from the University of Wisconsin
Extension Publications, Room 170, 630 West Miff lin
Street, Madison, WI 53703–2636; (608) 262-3346.
Up to five copies are free; call for price information
if you want more than five copies.
• Storm Sewers: The Rivers Beneath Our Feet
(GWQ004)
• Cleaning Up Stormwater Runoff (GWQ016)
• Beneficial Landscape Practices (GWQ008)
• Car Care for Cleaner Water (GWQ019)
• Lawn and Garden Fertilizers (GWQ002)
• Lawn Watering (GWQ012)
• Pet Waste and Water Quality (GWQ006)
• Practical Tips for Home and Yard (GWQ007)
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Action Checklist
Stormwater Management
Write all high and medium risks below
Sample: Pet wastes left in areas where
runoff occurs.

What can you do to reduce the risk?
Bury wastes away from gardens, wells,
ditches, or areas where children play.

Kansas Home*A*Syst helps ensure your safety
This Kansas Home*A*Syst handbook covers a
variety of topics to help homeowners examine and
address their most important environmental concerns. See the complete list of chapters in the table
of contents at the beginning of this handbook. The
end of each chapter lists resources and other useful
information. For more information about topics
covered in Kansas Home*A*Syst, or for information
about laws and regulations regulations specific to
your area contact your county K-State Research and
Extension office.
Contact the Kansas Farm*A*Syst/Home*A*Syst
office at Biological and Agricultural Engineering,
Seaton Hall, Manhattan KS 66506–2917; phone:
(785) 532-5418. Web page: www.engg.ksu.edu/
enggext/ppi/homeasyst; or the National Farm*A*Syst/
Home*A*Syst Office at: B142 Steenbock Library,
550 Babcock Drive, Madison, WI 53706-1293;
phone: (608) 262-0024; e-mail:
<HOMEASYST@MACC.WISC.EDU>.
Chapter 2—Stormwater Management

Set a target
date for action
One week from
today: April 8

Kansas Home*A*Syst Team Members:
• Danny Rogers, Extension Irrigation Engineer,
Kansas State University
• Jean Waters, Director, Pollution Prevention
Institute, Kansas State University
• Judy Willingham, Consumer Pollution Prevention
Specialist, Kansas State University

Appreciation is expressed for review to:
• Kate Grover, Environmental Education
Specialist, City of Topeka.
This chapter was based on original materials
written by Carl DuPoldt, Environmental Engineer,
Natural Resources Conservation Service, Somerset,
New Jersey and Carolyn Johnson, Water Quality
Education Specialist, University of Wisconsin Cooperative Extension, Milwaukee.
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Chapter

3

DRINKING WATER
WELL MANAGEMENT

Keeping your well water free of harmful contaminants should be a top priority for the health of
your family and for the environment. This chapter
helps you examine how you manage your well, and
how activities on or near your property may affect
your well-water quality. The following topics are
covered:
1. Well Location. How close is your well to potential pollution sources? How might your soil type
affect water quality?
2. Well Construction. Do you know how old your
well is and what type of well construction it is?
Is your well casing properly sealed?
3. Maintenance and Water Testing. Do you do an
annual maintenance check on your well, including shock chlorination and tests of your water?
Have tests of your well water revealed any
problems?
4. Unused Wells. Are all unused or abandoned
wells properly plugged?

Why should you be concerned?
About 95 percent of rural homes out of reach of
public water supplies depend on private wells to
supply drinking water. These wells, which tap into
local groundwater, are intended to provide clean,
safe drinking water. However, improperly constructed or poorly maintained wells often have pathways for nutrients from animal and household
wastes, bacteria, pesticides, or other materials to
enter the water supply. Once in groundwater, contaminants can f low from your property to a
neighbor’s well, or from a neighbor’s property to
your well.
Contaminants often have no odor or color and
therefore are hard to detect. They can put your
health at risk. Treatment to remove contaminants
is often, difficult and expensive. Once your water
becomes contaminated, the only options may be
to treat your water after pumping, drill a new well,
or get your water from another source.
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How will this chapter help you protect your
drinking water and home environment?
This chapter is a guide to help you better
understand the condition of your well and how to
take care of it. Easy-to-understand assessment tables
help identify situations and practices that are safe as
well as ones that may require prompt attention.
Some rural residents use water sources such as
ponds or cisterns for their drinking water. Additional
information on how to safeguard all water sources
may be obtained from your local health department,
your county K-State Research and Extension offices,
your county conservation district staff, and the
Kansas Department of Health and Environment.

PART 1—Well Location
Your well’s location in relation to other features
on or near your property will determine some pollution risks. The nearness of your well to sources of
pollution and the direction of groundwater f low
between the pollution sources and your well are the
primary concerns. At the end of Part 1, fill out the
assessment table to determine possible risks to your
water supply. The information below will help you
answer questions in the table.

What pollution sources might reach your well?
Whether groundwater in your area is quite
shallow, or hundreds of feet down, the location of
your well on the land surface is very important.
Making sure your well is in a safe place takes careful
planning and consideration, followed by continuing
management of the area around the well. Where the
well is located in relation to potential pollution
sources is a critical factor.
Always seek to locate a well where surface
water (stormwater runoff, for example) drains
away from it. If a well is downhill from sources of
contamination such as a leaking fuel storage tank,
animal pen, septic system, or overfertilized lawn, it
runs a greater risk of becoming contaminated than a
well on the uphill side of these pollution sources. In
areas where the water table is less than 50 feet from
the surface, groundwater often f lows in the same
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direction as surface water. Surface slope, however,
is not always an good indicator of groundwater f low,
especially for wells in rock or deeper than 150 feet.
Changing the location or depth of your well may
protect your water supply, but not the groundwater
itself. Any condition likely to cause groundwater
contamination should be eliminated, even if your
well is far removed from the potential source.

Does your well meet
separation distance requirements?
Kansas statutes require that new wells be
located at least 50 feet from sources of potential
pollution, and some county codes specify greater
separation distances (Figure 3.1). A better recommendation is to provide as much separation as possible between your well and any potential pollution
source—at least 100 feet. Greater separation distances between your well and a pollution source
may reduce the chance of contamination, but it does
not guarantee that the well will produce safe water.

What’s underground—soil and bedrock type,
distance to the water table?
Pollution risks are greater when the water table
is near the surface because contaminants do not
have far to travel. Groundwater contamination is
most likely if soils are shallow (a few feet above bedrock) or if they are highly porous (sandy or gravelly). In Kansas, rocks below the soil are generally
fractured—that is, they have many cracks that allow
water to seep down rapidly. Check with neighbors,

local farmers, or well drilling companies to learn
more about what’s under your property. The Kansas
Department of Health and Environment (KDHE)
maintains records of well logs; contact them at
(785) 296-5500—you will need the legal description
of your tract. For more information on soil type,
bedrock, and the water table, see Chapter 1, Part 1,
“Physical Characteristics of Your Homesite Relating
to Surface Water or Groundwater.”

Assessment 1—Well location
Use the table (on the next page) to rate your well
location risks. For each question, indicate your risk
level in the right-hand column. Although some
choices may not correspond exactly to your situation,
choose the response that best fits. Refer to Part 1 if
you need more information to complete the table.

Responding to risks
Your goal is to lower your risks. Turn to the
Action Checklist on page 32 to record the mediumand high-risk practices you identified. Use the recommendations above to help plan actions to reduce
your risks.

PART 2—Well Construction
Old or poorly designed wells increase the risk
of groundwater contamination by allowing surface
water to reach the water table without being filtered
through soil. If a well is located in a pit or is not
properly sealed and capped, surface water carrying
nitrates, bacteria, pesticides, and other pollutants
may easily contaminate drinking
water. Cisterns are sometimes
used to store rainwater for use by
a household. Information on safe
use of such water can be found in
the MWPS-14, Private Water
Systems Handbook, available
through your local Research and
Extension office.

How old is your well?

Figure 3.1 Map of homesite showing distances of pollution
sources from well.
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Well age is an important
factor in predicting the likelihood of contamination. Wells
constructed more than 50 years
ago are likely to be shallow and
poorly constructed. Wells constructed before 1974 did not
have to follow state regulations
for construction and are more
likely to have thinner casings,
which may be cracked or corroded. Well pumps more than
20 years old are more likely to
leak lubricating oils, which can
get into the water. Even wells
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ASSESSMENT 1—Well Location
LOW RISK

MEDIUM RISK

HIGH RISK

YOUR RISK

Position of well
in relation to
pollution sources

Well is uphill from all
pollution sources.
Surface water doesn’t
reach well or is
diverted.

Well is level with or
uphill from most
pollution sources.
Some surface water
runoff may reach well.

Well is downhill from
pollution sources or in
a pit or depression.
Surface water runoff
reaches well.

Separation
distances
between well
and pollution
sources*

Distances from
potential pollution
sources meet or exceed
all state and local
minimum
requirements.

Some but not all
distances from
potential pollution
sources meet
state and local
requirements.

Distances from most or ❐ Low
all potential pollution
❐ Medium
source do not meet
❐ High
state and local
minimum requirements.

Soil type

Soil is >3 ft. deep and
fine or medium
textured clay loam,
silty clay, or loam

Soil is fine or
medium-textured
but <3 ft. deep

Soil is coarse-textured
like sand, sandy loam,
or gravel.

Subsurface
conditions

The water table or
fractured bedrock is
deeper than 50 feet.

The water table or
The water table or
fractured bedrock is at fractured bedrock is
least than 20 ft. but
shallower than 20 feet.
less than 50 ft.

❐ Low
❐ Medium
❐ High

❐ Low
❐ Medium
❐ High
❏ Low
❏ Medium
❏ High

* Recommended minimum separation distance is 100 feet.
with modern casings that are 25 years old may
not have been grouted properly to prevent surface
water and undesirable groundwater from entering
along the side of the casing. If you have an older
well, you may want to have it inspected by a qualified person such a sanitarian or a licensed well
driller. If you do not know how old your well is,
assume it needs an inspection.

What type of well do you have?
A dug well is a large-diameter hole that is usually
more than 2 feet wide and often constructed by
hand. Dug wells are usually shallow, with unmortered rock lining the shaft. Since they are poorly
protected from surface water runoff, dug wells are
very vulnerable to bacterial contamination from
sources such as manure and sewage. Driven or sandpoint wells, are constructed by driving lengths of
pipe into the ground with a special screened driving
point terminating in the underground water aquifer.
These wells are normally around 2 inches or less in
diameter and less than 25 feet deep and can only be
installed in areas with loose soils such as sand.
Driven wells are more often contaminated than
drilled wells. Most other types of wells are drilled
wells which, for residential use, are commonly 4 to
8 inches in diameter. Figure 3.2 on the following
page shows a properly constructed drilled well.

Are your well casing and well cap
protecting your water?
The casing is a steel or plastic pipe with
sidewalls about a quarter-inch thick. Well drillers
install the casing in the well hole to prevent collapse
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following drilling. The casing remains in the well
hole and the space between the casing and sides
of the hole becomes a direct channel for surface
water and pollutants to reach the water table (Figure
3.3 on the following page). To seal off that channel,
drillers must fill the space with grout (cement or a
type of clay called bentonite). Before regulations
enacted in1974, this channel was commonly filled
with gravel and not properly sealed with grout,
allowing surface waters to f low down to the aquifer.
The casing should extend throughout the entire
depth of the well and be connected to the well
screen. You should visually inspect the condition
of your well casing for holes or cracks. Examine the
part that extends out of the ground. Remove the cap
and inspect inside the casing using a f lashlight. If
you can move the casing around by pushing it, you
may have a problem with your well casing’s ability
to keep out contaminants. Sometimes damaged casings can be detected by listening for water falling
into the well when the pump is not running. If you
hear water, there might be a crack in the casing, or
the casing may not reach the water table. Either situation is risky.
As noted previously, a watertight seal of grout
or bentonite should extend from the ground surface
to the well screen or to where solid rock is reached.
(The grout should be at least 20 feet thick, or to a
minimum of 5 feet into the first clay or shale layer,
if present, whichever is greater, or to a confining
solid rock layer.)
The casing should extend at least 12 inches above
the ground surface. If there are occasional f loods in
your area, the casing should extend 1 to 2 feet above
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Figure 3.2 A properly constructed drilled well.
the highest flood level recorded for the site. The
ground surface around the casing should slope away
from the well head at least 20 feet in all directions to
prevent water from pooling around the casing.
The well cap should be state approved and firmly
attached to the casing, with a vent that allows only
air to enter. If your well has a vent, be sure that it
faces the ground, is tightly connected to the well cap
or seal, and is properly screened to keep insects out.
Wiring for the pump should be secured in an electric
conduit pipe sealed to the sanitary well seal. The
well casing should never be perforated. (Information regarding approved well caps can be obtained
from KDHE, Bureau of Water, 785-296-3565.)

Do you take measures to prevent backflow?
Backf low is defined as the movement of water
opposite to the normal pressurized f low. When the
backf low occurs between a chemical or water
source of poor quality and the drinking water
source, pollutants are carried into the potable
water, contaminating it. Backf low of contaminated

Is your well shallow or deep?
As rain and surface water soak into the soil, pollutants are carried along. The soil acts as a filter and
is sometimes a site for chemical degredation. Generally, the more time it takes for surface water to reach
the aquifer, or groundwater, the better and more
complete filtration will be. Soils which are deep and
finely textured slow the movement of water down to
the water table. Conversely, soils which are shallow
or course-textured allow water to pass rapidly to the
water table. Local soils and geologic conditions, as
well as the amount of water absorbed, determine
how long this takes. In some places, the process
happens quickly—in weeks, days, or even hours.
Shallow wells, which draw from groundwater nearest the land surface, are most likely to be affected by
local sources of contamination.
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Figure 3.3 A poorly protected well versus a
properly protected well.
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water into your water supply can occur if your
system undergoes sudden pressure loss. Pressure
loss can occur if the well pump fails or, if you are
on a public water system, if there is a line break in
the system. The simplest way to guard against
backf low is to leave an air gap between the water
supply line and any reservoir of “dirty” water. For
example, if you are filling a swimming pool with a
hose, make sure that you leave an air gap between
the hose and the water in the pool. Toilet tanks
should be equipped with a fill valve labeled with the
words “anti-siphon”; when the fill valve is replaced,
be sure to use the anti-siphon type. Washing
machines have built-in air gaps.
Where an air gap cannot be maintained, a
backf low prevention device such a check valve or
vacuum breaker should be installed on the water
supply line. For example, if you are using a pesticide
sprayer that attaches directly to a hose, a hose bib
vacuum breaker or check valve should be installed
on the faucet to which the hose is connected.
Inexpensive backf low prevention devices can
be purchased from plumbing suppliers. It must be

recognized that waters which are hard or contain
dissolved lime will leave deposits that in time
render the devices useless, and they will need to
be replaced. If water must be provided to a chemical
reservoir, always use an air gap. Whenever a hose is
used, think about whether or not you would like to
drink the liquid in which the hose is submerged.

Assessment 2—Well construction
and maintenance
Use the table below to rate your risks related to
well construction. For each question, indicate your
risk level in the right-hand column. Although some
choices may not correspond exactly to your situation, choose the response that best fits. Refer to
Part 2 above if you need more information.

Responding to risks
To protect your well from possible contamination, you should minimize your risks by adopting
actions and practices that result in lower risks.
Turn to the Action Checklist on page 32 to record

ASSESSMENT 2—Well Construction and Maintenance
LOW RISK

MEDIUM RISK

HIGH RISK

YOUR RISK

Well age

Well drilled
since 1974

Well drilled prior to
1975, but since 1960

Well drilled
before 1960.

❐ Low
❐ Medium
❐ High

Well type

Drilled well

Driven or
sand-point well

Dug Well

❐ Low
❐ Medium
❐ High

Casing height
above land surface

Casing is 12 or more
inches above the
surface. If the area
floods, casing is
1–2 feet above the
highest recorded
flood level.

Casing is at the surface Casing is below the
or up to 12 inches
surface or in a pit
above the surface.
or basement.

Condition of casing
and well cap
(seal)

No holes or cracks are No holes or cracks are
visible. State approved visible. Cap is loose.
cap is tightly attached. Unapproved cap used.
A screened vent faces
the ground

Holes or cracks are
visible. Cap is loose
or missing. Running
water can be heard
or seen.

❐ Low
❐ Medium
❐ High

Casing depth
relative to
land surface

Casing extends and is
properly grouted to
the depth of the
aquifer.

Casing extends to the
depth of the aquifer,
but grouting is
inadequate.

Casing does not extend
to the depth of the
aquifer, no grout seal.

❐ Low
❐ Medium
❐ High

Backflow
prevention

Measures are taken to
prevent backflow and,
where necessary, air
gaps or backflow
prevention devices
are installed.

Measures are
sometimes taken to
prevent backflow.
No backflow
prevention devices
are installed.

No measures are taken
to prevent backflow.
No backflow
prevention devices
are installed.

❐ Low
❐ Medium
❐ High
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❐ Low
❐ Medium
❐ High
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the medium- and high-risk practices you identified.
Use the recommendations above to help plan actions
to reduce your risks.

determine further testing can be found in K-State
Research and Extension bulletin, Recommended
Water Tests for Private Systems, MF-871.

PART 3—Well Maintenance
and Water Testing

What contaminants should you look for?

You would not let a car go too long without a
tune-up or oil change. Your well deserves the same
attention. Good maintenance means keeping the
well area clean and accessible with pollutants as
far away as possible, and having a Kansas licensed
well driller check the well periodically or when
problems are suspected. At the end of Part 3, fill out
the assessment table to determine risks related to
your well’s design or condition.
Following the process described in Part 2, visually inspect the condition of your well cap and casing for holes or cracks. This examination will detect
physical damage and deterioration that comes with
age. The gasket in the sanitary seal becomes brittle
with time, compromising the seal. Underground
geological conditions can change. Such circumstances as freezing/thawing cycles, f looding, or the
water table dropping or rising can result in casing
damage when the ground shifts.

How long since your well was inspected?
Well equipment does not last forever. Every
10 years, your well will require inspection by a
licensed well driller. You should keep well construction details, as well as the dates and results of maintenance visits for the well and pump. It is important
to keep good records so you and future owners can
follow a good maintenance schedule.
The best indicator of risk is well location and
construction; however water testing helps you monitor water quality and identif y potential risks to your
health. Contaminants enter drinking water from
many sources. Many contaminants can only be
detected through a water test.

Test for the contaminants that might be found at
your location. For example, if you have lead pipes,
soldered copper joints, or brass parts in the pump or
water fixtures, test for the presence of lead. Test for
volatile organic chemicals (VOCs) if there has been a
nearby use or spill of oil, liquid fuels, or solvents. Contact the laboratory before collecting a water sample.
Different containers will be necessary for each type
of sample and the lab will provide the appropriate
container with instructions for collection. Always
follow lab instructions when taking a water sample.
Pesticide tests, though expensive, may be justified if your well has high nitrate levels—more than
10 milligrams per liter (mg/l) of nitrate-nitrogen
(NO3-N) or 45 mg/l of nitrate (NO3). Tests are also
warranted if a pesticide spill has occurred near the
well. Pesticides are more likely to be a problem if
your well is shallow, has less than 15 feet of casing
below the water table, or is located in sandy soil
and is downslope from irrigated tracts such as
lawns with sprinkler systems, or golf courses where
pesticides are used.
You can seek further advice on testing from your
county K-State Research and Extension office or
health department. You should test your water more
than once a year if (1) you have an infant less than
one year old; (2) someone in your household is pregnant or nursing; (3) there are unexplained illnesses
in the family; (4) your neighbors find a dangerous
contaminant in their water; (5) you note a change in
water taste, odor, color, or clarity; or (6) you have a
spill or back-siphonage of chemicals or fuels into or
near your well. Water can be tested by both public
and private laboratories. Once tested, keep a record
of your results with your records on well construction and maintenance. This will enable you to
monitor water quality over time.

When was your water last tested?
At a minimum, your water should be tested every
year for the four most common indicators of trouble:
bacteria, nitrates, pH, and total dissolved solids (TDS).
If you have not had these minimum water tests done,
then you do not know the characteristics of your
water. Figure 3.4 shows the general procedure for
taking a water sample. Always follow lab instructions.
A more complete water analysis for a private well
will tell you about its hardness; corrosivity; and iron,
sodium, and chloride content. In addition, you may
choose to obtain additional tests targeted to specific
contaminants such as chemicals or pesticides, which
you know have been used on your property or in the
vicinity of the well. A good source of information to
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Assessment 3—Well maintenance
and water testing
Use the table on page 31 to rate your risks
related to well maintenance and water quality.
A lthough some choices may not correspond exactly
to your situation, choose the response that best fits.
Refer to Part 3 above if you need more information.

Responding to risks
Your goal is to lower your risks. Turn to the Action
Checklist on page 32 to record the medium- and highrisk practices you identified. Use the information
above to help plan actions to reduce your risks.
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Step 1: It is important to use an indoor, leakfree tap and collect water which has not been
treated by a water softener or other treatment
unit. Remove the aerator from the cold water
faucet. If testing for bacteria, flame the end of
the faucet with a lighter. (Note: Flaming may
discolor chrome or gold-finished faucets.)

Step 3: Reduce the water flow until the water
is a clear stream about 1⁄4-inch in diameter and
let the water flow for another five minutes.

Step 2: Let water run for five minutes to
bring in water that has not been in contact
with household plumbing. (Skip this step
if testing for corrosion of household
plumbing—see notes.)

Step 4: Fill a specially prepared laboratory
container as instructed by the laboratory.
Do not set the cap down or let anything
touch the inside of the cap or container.

Notes:
• Corrosive water may dissolve lead, copper,
zinc, or iron contained in household plumbing.
If testing for evidence of corrosion, let water
stand in the plumbing system at least 12 hours.
• Laboratories specially prepare containers for
each category of contaminant. Do not rinse
laboratory containers or fill them to overflowing.
• Always follow laboratory directions.

Step 5: Close the sample container tightly and
transport it as instructed by the laboratory.

Figure 3.4 Generalized procedure for collecting water samples.
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ASSESSMENT 3—Well Maintenance and water testing
LOW RISK

MEDIUM RISK

HIGH RISK

YOUR RISK

Well inspection
and “tune-up”

Well was inspected
Well was inspected
within the last 3 years. 3–10 years ago.

Last well inspection
is not known or over
10 years ago.

❐ Low
❐ Medium
❐ High

Water testing

Consistent, good
water quality. Tests
meet standards for
bacteria, nitrate, and
other contaminants.

Water is not tested.
Water is discolored
after a rainstorm or
during spring melt.
There are noticeable
changes in color, odor,
and taste.

❐ Low
❐ Medium
❐ High

Some tests do not
meet standards or
tests approach
standards.

PART 4—Unused Wells
Abandoned wells, if improperly sealed, can
provide a direct route for contaminants to enter
groundwater. It is important to identify old or
abandoned wells and determine appropriate action.
At the end of Part 4, fill out the assessment table to
determine water quality risks related to water contaminants and old wells.

Are there any unused and abandoned
wells on your property?
Many homesites have wells that are no longer
used. Sites with older homes often have an old dug
well that was installed when the house was first built.
Some people dug or drilled a new well about ever y
30–40 years, so there may be more than one abandoned well. If not properly filled and sealed, these
wells can provide a direct channel for waterborne
pollutants to reach the aquifer or groundwater layer
that supplies the present well (Figure 3.5).

A state licensed well driller should be hired to
close these wells. Effective well plugging calls for
experience with well construction materials and
methods, as well as knowledge of the geology of the
site and the regulations of the state. Kansas regulations govern plugging procedures and materials, and
require registering the plugged well with the Kansas
Department of Health and Environment (KDHE).
The cost to plug a well will vary with well type, well
depth, well diameter, and soil/rock type. The money
spent plugging a well will be a bargain compared to
potential costs of cleanup or loss of property value if
contamination occurs. You can obtain specific information regarding licensed well drillers and procedures to properly plug a well from KDHE, Bureau of
Water, phone (785) 296-3565.

Assessment 4—Unused Wells
Use the table below to rate your risks related to
unused wells. For each question, indicate your risk
level in the right-hand column. Although some

Figure 3.5 Abandoned wells that are not properly sealed provide a pathway for contaminants
to reach groundwater.
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choices may not correspond exactly to your situation, choose the response that best fits. Refer to Part
4 on page 31 if you need more information.

Responding to risks
Your goal is to lower your risks. Use the
Action Checklist below to record the mediumand high-risk practices you identified. Use the
information provided to help plan actions to reduce
your risks.

ASSESSMENT 4—Unused wells

Unused wells
on your property
or in your area

LOW RISK

MEDIUM RISK

There are no unused
wells, or there are
unused wells that are
properly sealed.

There are unused
wells that are not
sealed but are capped
and isolated from
contaminants.

HIGH RISK
There are unused,
unsealed wells that
are in poor condition,
near pollution sources,
and/or uncapped.

YOUR RISK
❐ Low
❐ Medium
❐ High

Action Checklist
Drinking Water Well Management
Write all high and medium risks below

What can you do to reduce the risk?

Sample: Water hasn’t been tested for
10 years. Smells different than it used to.
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Contact county public health department for
advice and collection bottle(s).

Set a target
date for action
One week from
today: April 8
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ACTION CHECKLIST
When you finish the assessment tables, go over
the questions to ensure that every high and medium
risk you identified is recorded in the checklist on
page 32. For each risk, write your planned improvements. Use recommendations from this chapter and
from resources elsewhere. Pick a target date that
will keep you on schedule for making the changes.
You do not have to do ever ything at once, but try
to eliminate the most serious risks as soon as you
can. Often it helps to start with inexpensive actions.

For More Information
K-State Research and Extension bulletins
are listed below.
Well construction
• Ensuring Safe Drinking Water (tabloid).
MF-952, 3/90.
• Groundwater and Well Contamination. MF-932
• Safe Domestic Wells. MF-970
The following materials can be ordered through
your county Extension office:
• Water Quality Handbook, a 200 page reference
handbook, 4/96. $20.00.
• Private Water Systems Handbook, MWPS-14.
A 72-page publication available from the Northeast Regional Agricultural Engineering Service
(NR A ES) $7.00.
• Private Drinking Water Supplies, NR AES-47,
8/91. $8.00.
Well maintenance and water testing:
• Obtaining Safe Water from Private Wells. MF-2345.
• Recommended Water Tests for Private Systems.
MF-871.
• Taking a Water Sample. MF-963, 9/90.
• Testing to Help Ensure Safe Drinking Water.
MF-951, 8/98.
• Understanding Your Water Test Report. MF-912.
• Nitrate and Groundwater. MF-857.
• Shock Chlorination for Disinfecting Water
Systems. MF-91, 7/98
• Private Well Operation and Maintenance.
Contact your local health department or your
county or K-State Research and Extension office,
private testing laboratories, or the Kansas Department of Health and Environment (KDHE), Bureau of
Water, (785) 296-3565.
Drilling and sealing wells
• Plugging abandoned Wells. MF-935, 7/97.
• Plugging Cisterns, Cesspools, Septic Tanks
and Other Holes. MF-2246, 9/97.
Contact a state licensed well driller or the KDHE
District office nearest you:
Dodge City (Southwest)
(316) 225-0596
Wichita (South Central)
(316) 337-6020
Chapter 3—Drinking Water Well Management

Chanute (Southeast)
Lawrence (Northeast)
Salina (North Central)
Hays (Northwest)

(316) 431-2390
(785) 842-4600
(785) 827-9639
(785) 625-5664

Groundwater, soil type, and geology,
well location, and existing well construction log
Contact the Kansas Geological Survey,
305 Moore Hall, Lawrence, KS 66045, phone
(785) 864-3965. Your county Conservation District
can describe your soil type and geology. Be prepared
to provide the legal description (county, township,
range, section, and quarter section) of the well’s
location. If known, provide the year the well was
drilled and the original owner’s and driller’s names.
Web sites: http://w ww.waterwiser.org—
maintained by the American Water Works Association,
contains information about water from fixtures to
testing.

Drinking water quality standards
Call the U.S. EPA Safe Drinking Water Hotline
toll-free at (800) 426-4791 from 7:30 a.m. to
4:00 p.m., CST, Monday through Friday.

Kansas Home*A*Syst Helps
Ensure Your Safety
This Kansas Home*A*Syst handbook covers a
variety of topics to help homeowners examine and
address their most important environmental concerns. See the complete list of chapters in the table
of contents at the beginning of this handbook. The
end of each chapter lists resources and other useful
information. For more information about topics
covered in Kansas Home*A*Syst, or for information
about laws and regulations specific to your area,
contact your county environmental or K-State
Research and Extension office.

Kansas Home*A*Syst Team Members:
• Danny Rogers, Extension Irrigation Engineer,
Kansas State University
• Jean Waters, Director, Pollution Prevention
Institute, Kansas State University
• Judy Willingham, Consumer Pollution Prevention Specialist, Kansas State University
Appreciation is expressed for review and revision to:
• Daniel Devlin, Extension Environmental Quality
Specialist, Kansas State University
• Richard Harper, Environmental Geologist,
Bureau of Water, Kansas Department of Health
and Environment
• G. Morgan Powell, Extension Natural Resource
Engineer, Kansas State University
• Danny H. Rogers, Extension Irrigation Engineer,
Kansas State University
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4

HOUSEHOLD
WASTEWATER:
Septic Systems and
Other Treatment Methods

This chapter covers three factors that affect
your pollution risks:
1. Septic System Design and Location. Topics
covered in this section include knowing your
septic tank capacity, soil type in the soil absorption field, and the system’s location.
2. On-Site System Maintenance. Pumping the
septic tank, protecting the soil absorption field,
and watching for signs of trouble are discussed
in this section.
3. Septic or Sewage System Inputs. Reducing the
amount of water, solids, and harmful chemicals
going into an individual septic or municipal
wastewater treatment system is reviewed in this
section.
This chapter will help you evaluate your septic
system and pinpoint risks before they become
problems. It provides general guidelines for safe
management of household wastewater. Be aware
that local county sanitar y codes may impose additional requirements and stipulate a permit to construct or alter the existing system. Contact your
county health, public works, or environmental
department or your county or K-State Research
and Extension office, for technical assistance and
problem-solving ideas.

Why should you be concerned?
Wastewater treatment systems help protect your
health and the environment. Household wastewater
from sinks, toilets, washing machines, and showers
carries dirt, soap, food, grease, and bodily wastes
“down the drain” and out of your house (Figure 4.1).
Wastewater also carries disease-causing bacteria, viruses, and other pathogens as well as nutrients
like nitrogen, phosphorus, and organic wastes. Such
nutrients promote weed growth and lower oxygen
levels in surface water and thus affect fishing and
recreational use of rivers and lakes.
Wastewater treatment systems are designed to
remove or break down these contaminants before
they enter groundwater via wells, nearby lakes,
streams, or wetlands.
Wastewater treatment is often out-of-sight and outof-mind until problems occur. Knowing the basics
about your household system and taking simple precautions can prevent problems. It’s a wise investment
to keep your system working well. Replacing a failed
system can cost thousands of dollars.

Where is your wastewater treated?

Do you have a septic system or other on-site
system to treat wastewater?
This chapter is geared primarily toward homeowners or tenants who have septic systems
buried in their yards. A typical
septic system consists of a septic
tank and soil absorption field,
which is also known as a drainfield or tile field (see Figure 4.1).
It is important to maintain your
wastewater treatment system
and use it wisely whether you
have a holding tank or septic
tank followed by a mound, sand
filter, or other alternative on-site
treatment system. (These types
of systems are discussed further
on the following pages.)
Figure 4.1 Household wastewater carries dirt, soap, food, grease,
and bodily wastes “down the drain” and out of your house to an
on-site septic or municipal wastewater treatment system.
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Are you hooked up to a city or community
sewer system?
Even if wastewater is not treated on your home
site, there are still ways you can reduce the impact
your wastewater has on your community and the
environment. Conserving water and being careful
about what you put down the drain are easy ways to
help. This is discussed in Part 3 of this chapter. Using
your municipal sewage treatment system wisely saves
taxpayers’ dollars and protects our water resources.

How does a conventional septic system work?
First, wastewater f lows through a sewer pipe out
of your house and into the septic tank, a box or cylinder commonly made out of concrete (Figure 4.2).
Fiberglass and polyethylene tanks are also used. The
tank must be watertight to keep sewage from leaking out and groundwater from seeping in. Septic
tanks must meet standards set forth in county sanitary codes and KDHE Bulletin 4-2, Minimum Standards for Design and Construction of Onsite
Wastewater Systems.
The wastewater is detained in the tank for at
least two days. Lighter solids in the wastewater—like
grease, hair, and soap—f loat to the top of the tank
and form a scum layer. Heavier solids settle to the
bottom and form a layer of sludge. Bacteria in the
tank begin to break down some of the sludge into
simple nutrients, gas, and water. The remaining solids
are stored in the tank until they are pumped out. A
baff le or a sanitary tee pipe at the tank inlet slows the
incoming rush of water, so the scum and sludge are
not stirred up. A baff le or a sanitary tee pipe located
at the tank’s outlet keeps solids from leaving the tank.
A large hatch (or hatches) in the top of the tank allows
access for evaluation, pumping, and repairs.
Next, the liquid waste, or eff luent, f lows out of
the tank, through the distribution system, and into
the soil absorption field (Figure 4.3). The distribution system commonly consists of a series of perforated plastic distribution pipes in gravel-filled
trenches or plastic chambers laid directly on the soil
in the bottom of the trench. Eff luent can be fed into
the pipes by gravity or by a pump. The eff luent

moves slowly out of the trench and is absorbed into
the soil. An eff luent filter at the tank outlet is recommended because particles carried out of the septic
tank can clog the soil absorption field.

A CONVENTIONAL SEPTIC SYSTEM
HAS THREE COMPONENTS:
• The septic tank which separates, stores, and
begins to treat solid wastes (sludge and scum).
• The distribution system which disperses the
liquid effluent over a large area of soil.
• The soil in the soil absorption field which absorbs
the effluent and treats it by natural physical,
chemical, and biological processes.
The soil must be of a suitable type and deep
enough to treat wastewater before it reaches groundwater. The soil filters out larger particles and pathogens, which eventually die off in the inhospitable
soil environment. Under suitable conditions, beneficial soil microbes and natural chemical processes
break down or remove most of the contaminants in
the eff luent. Hazardous synthetic chemicals such as
solvents and fuels are not easily degraded in wastewater treatment systems. Some wastes such as those
generated by body shops, furniture refinishing,

Figure 4.2 The parts of a septic tank.

Figure 4.3 Cross section of a septic system showing a septic tank and distribution system.
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machinery repair, etc. are not “healthy” for wastewater treatment systems. These chemicals can contaminate sludge in the septic tank, kill the beneficial
bacteria that digest wastes, and travel into groundwater. Hazardous chemicals MUST NOT be discharged to soil absorption fields.
Soils vary in their ability to absorb and treat
wastewater. Well-drained, medium-textured soils
such as loam are best. Coarse gravel or sandy soils
allow wastewater to flow too quickly for treatment
to occur. In fine clay or compacted soils, water
moves too slowly. Soil microbes need oxygen to
digest wastes quickly. If air spaces between soil particles remain filled with water, the lack of oxygen
prevents the rapid breakdown of wastes by aerobic
(oxygen-requiring) soil microbes.
Anaerobic soil microbes (those that live in the
absence of oxygen) digest wastes slowly and give off
putrid, smelly gases characteristic of a failing septic
system. Anaerobic conditions occur when soils are
poorly drained, groundwater levels are high, surface
runoff saturates the soil absorption field, or excessive amounts of water are used in your household.
Good wastewater treatment depends on uniform
dispersal of wastewater over the soil absorption field.
In a conventional, gravity-fed distribution system, the
distribution pipes are often laid out in a fork-shaped
pattern joined by a distribution box (Figure 4.3). Leveling devices on the distribution box help ensure an
even flow of wastewater to every trench. Often, however, certain trenches or low points in the distribution system receive more effluent than others.
A dosing or enhanced-f low system has a pump
or siphon to improve the distribution of eff luent.
Periodically pumping a certain volume of eff luent
to wet the entire soil absorption field area and then
allowing the soil to drain between doses provides a
period of aeration, which helps microorganisms in
the soil digest the wastes.
In a pressure distribution system, eff luent is
pumped directly through small-diameter pipes,
not sent through a distribution box. Wastewater is
evenly distributed throughout the entire soil absorption field, promoting better treatment of wastewater
and system longevity.
Alternating absorption fields or trenches are
another means of providing a period of aeration
(Figure 4.4). Adjusting the outlet levels or using a

Figure 4.4 Septic System with alternating trenches.
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plug or valve in the distribution box allows eff luent
to flow into only some of the trenches while other
trenches are allowed to rest for about 6 months.
A serial distribution system is designed so that the
trenches are used in sequence; when the first trench
is loaded to capacity, the wastewater overf lows into
the next trench downslope.
Seepage pits and cesspools are perforated tanks
or pits lined with concrete blocks or bricks through
which wastewater can seep into the ground. They
are illegal in Kansas because they contribute to pollution of our precious groundwater. K-State Research
and Extension bulletin “Plugging Cisterns, Cesspools, Septic Tanks and Other Holes,” MF-2246,
describes the appropriate procedures to properly
abandon these pits.

What are some alternative systems?
If soil or site conditions are not suitable for a conventional soil absorption field, an alternative system
might be used. In a mound system, the soil absorption
field is built on an elevated sand bed to compensate
for shallow soils, thereby providing for treatment
before the eff luent reaches groundwater (Figure 4.5
on the following page). A sand filter consists of layers
of sand and gravel in which the wastewater is treated
before it is distributed into the soil. Other types of
filters use small foam pieces or peat as a filter medium. The treatment provided by these filters allows for
better absorption by the soil in the drainfield.
With suitable climate and soil conditions, other
alternative systems such as mechanically aerated
systems, constructed wetlands, lagoons, or evapotranspiration systems for household wastewater
treatment are approved in some counties. Descriptions of these systems are beyond the scope of this
publication; please see “For More Information”
beginning on page 44 for additional resources.
Aerobic treatment units operate much like a
municipal sewage treatment plant, where wastewater is mixed with air, promoting bacterial digestion of organic wastes and pathogens. The biological
breakdown of wastes in a septic tank’s anaerobic
(oxygen-deprived) conditions is relatively slow. Aerobic units are more expensive and require significantly more maintenance than conventional septic
tanks. However, they provide good wastewater treatment on homesites that are otherwise unsuitable for
development because the
soil type, depth, or area is
inadequate for a conventional on-site treatment system. Eff luent from an
aerobic unit must be discharged into a soil absorption
system and where soil conditions are a problem, may be
absorbed more easily than
eff luent from a septic tank.
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Figure 4.5 Alternative mound septic system.
Holding tanks may be allowed in temporary situations such as when you are awaiting a new system
hookup or at a summer residence. Unlike a septic
tank, a holding tank has no sanitary tee or outlet and
must be pumped frequently by a septage hauler who
takes the contents to a treatment facility. Holding
tanks are not designed or intended for long-term use.
Disposal of toilet wastes does not have to mean
f lushing away great volumes of water. Composting
toilets use microbes to aerobically digest toilet
wastes; they work well only if the right temperature,
moisture level, oxygen level, and nutrient mixture is
maintained. Other types of waterless toilets include
incinerating toilets, recirculating oil-f lush toilets,
and chemical disinfecting toilets. Without the blackwater (water carrying human body waste) from toilets, the volume of greywater (wastewater other
than sewage) from sinks, tubs, and washing
machines can be treated in a household wastewater
system of smaller size.
Although some local sanitary codes address the
issue of separating gray water from blackwater,
grey water is still regarded as sewage, and cannot
legally be discharged to the ground surface.
Grey water may contain infectious bacteria and
viruses (for example, from soiled diapers or clothing
worn by someone with an infectious disease). Direct
contact with greywater must be prevented. Beware
that certain detergents, bleach, and salts may damage the health of plants and soils.
In areas with limited water resources, particularly during drought periods, water use must be
reduced. Water conservation methods (see page
42 for suggestions) are encouraged, along with unrestricted uses of clear wastewater (for example, f lushing toilets with shower warm-up water).

PART 1—Septic System Design
and Location
How much wastewater can your system handle?
Both the septic tank and soil absorption field
should have adequate capacity to treat all wastewater generated in your house, even at times of peak
use. The system must be designed for the maximum
occupancy of your home. The amount of wastewater

f lowing out of a house
is an average of 150
gallons per bedroom
per day, multiplied by
the number of bedrooms in the home.
Each county sanitary
code sets procedures
for calculating wastewater f low and sizing
on-site treatment systems. Installing lowf low toilets and
water-saving faucets will reduce the load on the
drainfield, lengthening its useful life.
The septic tank should be large enough to hold
at least two days’ worth of wastewater. (Two days is
long enough to allow solids to settle out by gravity.)
Most county codes require at least a 1,000 gallon
septic tank for a new three-bedroom home; however, the expense of installing a larger tank is modest and well worth the money in terms of extended
use and providing for future expansion of the house.
A larger tank, a two-compartment tank, or a second
tank in series should improve sludge and scum
removal and help prevent clogging of the soil in the
absorption field.
The required size of the soil absorption field is
based on how much wastewater will be put in the
system and how much water a unit area of soil can
IS YOUR SEPTIC TANK CAPACITY ADEQUATE?
Water usage in the United States ranges from
50 to 100 gallons per day (gpd) per person. Estimate
the wastewater load from your household using the
equation below. Your septic tank should be able to
hold two days’ worth of wastewater. Always check
with your county officials for the requirements in
your area.
____ people in household × (average use) 75 gallons
per day (gpd) = ______ gpd
____ gpd × 2 days = _________ gallons
What is your septic tank capacity? _______ gallons
(If you do not know, ask your tank installer or pumper.)
Is your tank size adequate for your present household size? Yes No
Calculate the wastewater load from your home if
each bedroom were occupied by two people:
____ bedrooms × 150 gpd = _____gpd × 2 days =
______ gallons. This is the recommended tank size
for your home if each bedroom were occupied by
two people.
Would your septic tank capacity be adequate if each
bedroom were occupied by two people? Yes No
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treat. The better the soil type or larger the soil
absorption system, the higher the system’s capacity
for wastewater treatment. Contact your home contractor, septic system installer, or local health
department for information they may have on file
about your septic system age, design, and location.
Keep this information in a handy file for future reference or when you sell your home.
Water use in your household in excess of the
system’s design capacity leads to inadequate wastewater treatment or system failure. Conserving water
or more frequent pumping of the septic tank may
extend the life of the system. The addition of a bathroom, bedroom, or water-using appliance (such as a
whirlpool tub, dishwasher, or water softener) to
your home may require expanding your system. The
use of former vacation cottages as permanent dwellings or as heavily used vacation rentals may render
an existing system inadequate. Water use usually
increases dramatically as children become adolescents. Several teenagers living in a house may overload the system’s capacity.

How close is too close?
To prevent contamination of water supplies, the
soil absorption field should be at least 100 feet from
any wetland, shoreline, stream bed, or drinking
water well (see Figure 4.6 ; county regulations
regarding separation distances do vary). The greater
the distance, the lower the chance of contaminating
the water supply. If your system is downhill from a
well, the well will be better protected. (If you do not

know where your system is located, see Part 2 of
this chapter.)
You should test your well water more often for
nitrates and bacteria if your system is closer to your
well than recommended. For information on certified laboratory testing, contact your county
Extension office or county environmental health
department, or look under “laboratories” or “water”
in the yellow pages. Chapter 3 provides more information on well protection. Many county environmental health departments offer screening ser vices
for private water well. Samples are tested for nitrate
and bacteria (some offer additional tests) at low cost.

When was your septic system installed?
Septic systems should last fifteen to forty years
or longer, depending on how appropriately they
were designed for the site and the expected use, and
on how well they are maintained. The older your
system, the more likely that it does not meet current
standards. If your septic tank is made of steel, the
top will rust away, creating a dangerous hidden pit.
Even a relatively new system can fail if it is located
in poor soil, undersized, or not properly installed or
maintained. Look for the signs on failure listed in
Part 2 of this chapter.

Do you have an effluent filter and gas
baffle installed at the septic tank outlet?
Solids that do not settle out in the tank can be
carried out of the tank with eff luent, clog the soil
absorption field, and lead to premature system failure. Eff luent filters on the outlet capture small particles and prevent them from clogging the soil
absorption field; it is important to periodically clean
the filter. Gas bubbles are produced by anaerobic
bacteria slowly digesting wastes in the tank. A gas
baff le near the outlet def lects the bubbles and bits
of disturbed sludge away from the outlet.

Does your system need safety devices?
To prevent hazardous sewage overf lows, tanks and
pumping chambers should have a storage capacity
above normal working levels. In addition, an alarm
should be installed on holding tanks or pumping chambers to warn you if the tank is nearly full. If your system depends on a pump (and not gravity), you may
need to have a backup power supply available in addition to adequate storage capacity in the tank.
In f lood hazard areas, backf low prevention
valves should be installed on the tank outlet line
to prevent wastewater from f looding back into the
tank and then into your home.

Assessment 1—Septic system design and location
Figure 4.6 Homesite map showing location
of septic system.
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Use the assessment table below to begin rating
your risks related to septic system design and location. For each question, mark your risk level in the
right-hand column. Although some choices may not
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correspond exactly to your situation, choose the
response that best fits.

PART 2—On-Site System Maintenance
Do you know exactly where your
system is located?

Responding to risks
Your goal is to lower the risks. Use the Action
Checklist on page 46 to record medium- and highrisk practices. Use recommendations in Part 1 to
help make plans to reduce your risks.

To take proper care of a septic system, you must
know where it is. Exact locations of system components are not obvious, because they are below
ground. If the location of your system is not in your

ASSESSMENT 1—Septic system design and location
LOW RISK

MEDIUM RISK

HIGH RISK

Capacity of
system

Tank is designed
to handle more
wastewater than
required, based on
the size of the
home.

Capacity just meets
load requirements,
but I watch out for
factors indicating
system overload.
Water conservation measures are
taken.

Bathrooms, bedrooms, or waterusing appliances
are added without
reexamining the
capacity of the
wastewater system.
Two or more
teenagers live in
the house.

❒ Low
❒ Medium
❒ High

Separation
distance

Soil absorption
field is at least 100
feet from any well
or surface water.

Soil absorption
field is between
50 and 100 feet
from a well or
surface water.

Soil absorption
field is less than
50 feet from a well
or surface water.

❒ Low
❒ Medium
❒ High

Age of system or
holding tank
Year Installed:
__________

System is 5 years
old or less.

System is between
6 and 20 years old.

System is more
than 20 years old.

❒ Low
❒ Medium
❒ High

Effluent filter

An eff luent filter
is installed and
cleaned regularly
every 3 years.

An eff luent filter
is installed but not
cleaned often
enough.

There is no
eff luent filter
installed on the
septic tank outlet.

❒ Low
❒ Medium
❒ High

Safety devices

An alarm on the
pumping chamber
or holding tank
indicates that the
tank is full or
power has been cut
off to the pump.

There is no alarm
to indicate tank
overf low or that
power has been
cut off to the
pump.

❒ Low
❒ High

Backflow
protection

A backf low valve
is installed to
prevent backup
during f loods.

No backf low valve
is installed to
prevent backup
during f loods.

❒ Low
❒ High

Treatment
effectiveness

Only normal
household wastewater is treated by
system.

Discharge from
body shop, engine
repair shop, etc. is
added to waste
water system.

❒ Low
❒ Medium
❒ High

Water softener
discharge is added
to wastewater
system.
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home records, then a previous homeowner, county
environmental health department, or pumper’s
records may hold the answer.
You may be able to locate your septic tank yourself. In the basement, look for the sewer pipe leaving the house and note the depth and direction in
which it goes through the wall. If the sewer pipe is
not visible, go outside and look for a 3" to 4" diameter pipe (sewer stack vent) protruding through the
roof. Many times this pipe is above the sewer pipe
exit from the foundation. Then, probe the ground
with a narrow metal rod or dig into the ground 10 to
20 feet away from the house in the direction of the
house sewer line. At least 24 hours before digging
or probing with a metal rod, notify “Dig-Safe” at
1-800-344-7233. This allows time to provide the
necessary information regarding all transmission
lines on the site. The septic tank is usually within
2 feet of the ground surface. The distribution box
(if installed) and soil absorption field are usually
located downslope from the septic tank. In some
situations, the wastewater is pumped to a soil
absorption field uphill from the septic tank.
Once you have located the septic tank, sketch a
map of your house and yard (Chapter 1, “Site Assessment,” will get you started on a map). Note the distances from the septic tank opening to at least two
permanent points such as the corner of the house
foundation or survey stakes on the property line
(see Figure 4.6 on page 38). As long as the distances
are correct, the map does not have to be drawn to
scale. If known, show the location of the soil absorption field. Keep the map on file along with other
maintenance records and pass it on to subsequent
owners of the house.

Do you know when your tank was
last pumped or inspected?
Keeping good records each time your septic
system is pumped, inspected, or repaired will help
you make cost-effective maintenance decisions (see
sidebar on page 41). This information also will be
valuable if you sell or transfer your property.

How often should your tank be pumped?
Regular pumping is the most important action
you can take to maintain your system. As more solids
accumulate in the tank, particles are more likely to
f low out of the tank and into the soil absorption
field. The cost of pumping a septic tank ($80 to
$250) is far less than the expense of replacing a soil
absorption field (many thousands of dollars) which
has been clogged by escaping solids.
The best way to determine when to pump your
tank is to have it inspected annually. The tank needs
to be pumped if (see Figure 4.7):
• the sum of the solid layers (sludge plus scum)
takes up more than half of the tank capacity,
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Figure 4.7 Three conditions under which a septic
tank needs to be pumped.
• the top of the sludge layer is less than a foot
below the outlet baff le or tee, or
• the scum layer is within three inches of either
the bottom of the outlet baff le or the top of the
outlet tee.
Pumping as needed based on results of periodic
inspections will minimize your maintenance costs and
maximize the system’s longevity. Inspections can also
identify problems with system components before
they cause a backup or soil absorption field failure.
A general rule of thumb is to have a septic tank
pumped by a licensed pumper every three to five
years. But how often a tank needs to be pumped
depends on size of your tank, amount of wastewater
generated in your household, amount of solids carried in the wastewater (increased by the use of a
garbage disposal), and age of the system.
You can estimate how frequently your tank
needs to be pumped using the table on the following page or obtaining the K-State Research and
Extension bulletin, “Septic Tank Maintenance:
A Key to Longer Septic System Life,” MF-947. Find
your tank size (in gallons) along the left side of the
table. Go across the row for your tank size and down
the column for the number of people in your home.
Where the row and column intersect, you will find
the estimated number of years between pumpings.
After pumping, the tank should also be
inspected by a professional for cracks and the condition of the baff les. Leaks should be repaired

ESTIMATED NUMBER OF YEARS
BETWEEN SEPTIC TANK PUMPINGS
Number of people in your
household
Tank size
(gallons)

1

2

3

4

5

6

500

5.8

2.6

1.5

1.0

0.7

0.4

1,000

12.4

5.9

3.7

2.6

2.0

1.5

1,500

18.9

9.1

5.9

4.2

3.3

2.6

2,000

25.4

12.4

8.0

5.9

4.5

3.7
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promptly. Never crawl inside or lean into a
septic tank without proper ventilation and safety
procedures—the gases inside the tank are deadly!
If provided, the distribution box should be periodically checked to be sure the distribution pipes
are properly leveled. Solids accumulating in the distribution box indicate damaged baff les, inadequate
septic tank pumping, or a tank too small to handle
the wastewater load. If the system includes a pump,
it should be checked along with the f loat switch,
alarm, and air vents to the dosing tank.
A holding tank must be pumped frequently
because it has no outlet. Depending on the amount
of wastewater generated and tank capacity, you may
need to pump it every month or every week. If you
assume that every person in the house uses 25 to
75 gallons of water a day, four people can fill a
1,500-gallon tank in five to fifteen days. Overf lows
are illegal and a sure sign that you need to schedule
pumping more often or add tank capacity.

How can you protect the soil absorption field?
A septic system depends on good soil conditions
for treatment and disposal of eff luent. Water must
be able to percolate through the soil at a reasonable
rate. The following are tips for protecting the soil
absorption field:
• To prevent soil compaction and damage to pipes,
do not drive vehicles on the soil absorption field.
• Do not pave, build, pile logs or other heavy
objects, or put a swimming pool over the soil
absorption field. These activities compact the soil
and soil microbes need oxygen to digest wastes.
• Divert roof runoff, footer drains, sump pumps,
and other surface runoff away from all parts of
the system. Saturated soil is less effective at
treating wastewater.
• Avoid planting trees and shrubs whose deep
roots can damage piping. Do not garden or till
over the drainfield and do not irrigate this area.
Drought tolerant grass is the best cover for a soil
absorption field.

• Install an eff luent filter or screen on the septic
tank outlet to prevent the carryover of solids into
the soil absorption field.

What are the signs of trouble?
• Foul odors in your home or yard tell you that
your system is not working well.
• Slow or backed-up drains may be caused by a
clog in the house pipes, septic tank, soil absorption field, or roof vent for your sewer line.
• Wet, spongy ground or lush plant growth may
appear near a leaky septic tank or failing soil
absorption field.
• Repeated intestinal illnesses in your family may
occur if your water is contaminated by poorly
treated wastewater. Have your drinking water
tested annually for coliform bacteria and nitrates.
• Algal blooms and excessive weed growth in nearby
ponds or lakes can be caused by poorly treated
wastewater leaching from septic systems.
Respond quickly to any problems you observe.
You may need to expand or modif y your system to
avoid further problems. There are many good publications and other resources to help you decide (see
“For More Information” beginning on page 44). Sanitarians in your county environmental health department are good sources of advice. Always check with
them regarding a permit.
Try to base your decision on what is best for the
environment and your health. Remember, what may
seem to be the least expensive option may not be
economical in the long run. For example, installing
a larger septic tank initially may cost 10% more, but
the cost is quickly recovered in reduced pumping
expenses and extended life of the soil absorption
field.

Assessment 2—On-site system maintenance
Use the table below to begin rating your risks
related to system maintenance. For each question,
indicate your risk level in the right-hand column.
A lthough some choices may not correspond exactly
to your situation, choose the response that best fits.

KEEP A MAINTENANCE RECORD
Keeping good records each time your septic system is pumped, inspected, or repaired will help make
cost-effective maintenance decisions. Your Wastewater System Owner/Operator Manuel is a file folder
available from your county extension office and from many contractors. Don’t forget to check out the informative brochures, too.
Date
May 20,1997

Work done
Installed septic system, diagram in files

Work performed by
Installer’s name, phone number

April 1, 2001

Septic tank pumped, effluent filter cleaned

Pumper’s name, phone number, license number
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Responding to risks
As always, your goal is to lower your risks. Use
the Action Checklist on page 46 to record your
medium- and high-risk practices. Use recommendations in Part 2 to help make plans to reduce your
risks.

PART 3—Septic or Sewage
System Inputs
What solid wastes are acceptable?
Your wastewater treatment system is not a substitute for the trash can or a compost pile. Dispose
of tissues, diapers, baby wipes, sanitary napkins,

ASSESSMENT 2—On-Site System Maintenance
LOW RISK

MEDIUM RISK

HIGH RISK

YOUR RISK

Maps and records

I keep a map and
good records of
repairs and
maintenance.

The location of my
tank and date of
last pumping are
known but not
recorded.

The location of my
system is unknown. Pumping
and repair records
are not kept.

❒ Low
❒ Medium
❒ High

Tank pumping
(including holding
tanks)

The septic tank is
pumped regularly
as determined by
an annual inspection, or about every
3 to 5 years. The
holding tank is
pumped as needed.

The septic tank is
pumped, but not
regularly.

The septic tank is
not pumped.
The holding tank
overf lows or leaks
between
pumpings.

❒ Low
❒ Medium
❒ High

Condition of tank
and baffles

The tank and
baff les are inspected for cracks
or other damage;
repairs are made
promptly.

The tank was last
inspected more
than 4 years ago.
The condition of
the tank and baffles
is unknown.

❒ Low
❒ High

Soil absorption
field protection

Vehicles and other
heavy objects or
activities are kept
from the soil
absorption field
area.

Occasionally, the
soil absorption
field is compacted
by heavy objects
or activities.

Vehicles, livestock,
heavy objects, or
other disturbances
are permitted in
the soil absorption
field area.

❒ Low
❒ Medium
❒ High

Diverting surface
water

All surface runoff
is away from the
soil absorption
field.

Some surface
water f lows into
the soil absorption
field area.

Runoff from land,
rooftops, driveways, etc. flows
into the soil
absorption field.

❒ Low
❒ Medium
❒ High

Plantings over the
soil absorption
field

Perennial grass or
other shallowrooted plantings
are over the soil
absorption field.

A garden is
planted over the
soil absorption
field.

Trees and shrubs
are growing on or
near the soil
absorption field.

❒ Low
❒ Medium
❒ High

Signs of trouble

Household drains
f low freely. There
are no sewage
odors inside or
outside. Soil over
the soil absorption
field is firm and
dry. Well water
tests negative for
coliform bacteria.

Household drains
run slowly. Soil
over the soil
absorption field is
sometimes wet.

Household drains
back up. Sewage
odors can be
noticed in the
house or yard. Soil
is wet or spongy
in the soil absorption field area.
Well water tests
positive for
coliform bacteria.

❒ Low
❒ Medium
❒ High
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tampons, condoms, cigarette butts, and other solid
waste with regular garbage and not down the toilet.
Since these materials do not break down easily, they
will cause your septic tank or the settling tanks in a
municipal treatment plant to fill up faster.
Do not use a garbage grinder (disposal) in the
kitchen sink; it adds to the load on the system.
Excess grease, fats, and coffee grounds can clog your
system.
Consider composting food waste and even some
paper wastes as an alternative. Your county environmental or K-State Research and Extension office can
provide information about composting.

What household chemicals can
go down the drain?
Wastewater treatment systems are not designed
to neutralize the wide variety of common household
chemicals. Paints, solvents, acids, drain cleaners,
oils, and pesticides can pass untreated through your
system and contaminate the groundwater. Though
generally safe when diluted, high concentrations or
large volumes of water-soluble cleaners or bleach
can harm septic tank microbes. See Chapter 5,
“Managing Hazardous Household Products,” for
information on the proper disposal of hazardous
chemicals.
In Kansas, soil absorption systems may receive
only domestic wastewater, which does not include
hazardous chemicals. It is illegal to discharge hazardous chemicals into soil absorption systems due to
the potential for groundwater contamination.
Chemical products advertised to “sweeten” or
improve your septic system operation cannot replace
routine pumping and may even be harmful. Buying
and adding yeasts, bacteria, or enzymes is not necessary; there are already plenty of the right microbes
digesting wastes in your system. Additives containing
solvents to unclog your system can kill the microbes
needed to digest wastes in your septic tank and soil
absorption field. Furthermore, these solvents may
contaminate your drinking water supply.

• Repair leaky faucets and toilets immediately.
Monthly, put red food coloring in the toilet tank. In
two hours check for color in the toilet bowl; color
indicates a leak which needs immediate repair.
• Do not run water longer than necessary; for
example, turn the water off while brushing your
teeth or shaving.
• Wait until dishwashers and washing machines
are full before running a load; scrape but do not
pre-rinse dishes before loading them into the
dishwasher.
• Adjust water softener settings to reduce the
amount of water needed for backwashing and
regeneration.
• Spread out laundry and other major water-using
chores over the week or day.
• Avoid using a garbage disposal.

Assessment 3—Septic or sewage system inputs
Use the assessment table on the following page
to begin rating your risks relating to system inputs.
For each question, indicate your risk level in the
right-hand column. Although some choices may not
correspond exactly to your situation, choose the
response that best fits.

Responding to risks
As always, your goal is to lower your risks. Use
the Action Checklist on page 46 to record your
medium- and high-risk practices. Use recommendations in Part 3 to help reduce your risks.

ACTION CHECKLIST
It is easy to understand how household wastewater systems can be ignored: out of sight, out of
mind. But what you do or don’t do to maintain your
system may affect the health of your family, your
neighborhood, or the environment . . . and your
bank account!

Why save water?
Average household water usage is shown in
Figure 4.8. Reducing the f low of wastewater through
the septic tank allows more time for solids to settle
out and less chance of solid particles being carried
over to the soil absorption field. Less water in the
soil absorption field means better aeration for the
soil microbes at work in the system. There are many
steps you can take to reduce how much water you
use. Here are a few:
• Consumption by toilets can be reduced as much
as 50 percent, by installing low-flow toilets.
Water-saving shower heads and faucets also help.
(Low-flow fixtures are required by some codes.)
• Take shorter showers. Take showers instead of
baths.

Figure 4.8 Average household water usage.
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ASSESSMENT 3—Septic or Sewage System Inputs
LOW RISK

MEDIUM RISK

HIGH RISK

YOUR RISK

Soil wastes

There is no garbage
grinder (disposeall) in the kitchen.
No grease or coffee
grounds are put
down the drain.
Only toilet tissue is
put in the toilet.

There is moderate
use of a garbage
grinder, and some
solids are disposed
of down the drain.

There is heavy use
of a garbage
grinder, and many
solids are disposed
of down the drain.
Many paper products or plastics are
f lushed down the
toilet.

❐ Low
❐ Medium
❐ High

Cleaners, solvents,
and other chemicals (also applies
to holding tanks)

There is careful use
of household
chemicals (paints,
cleaning products).
No solvents, fuels,
or other hazardous
chemicals are
poured down the
drain.

There is occasional
disposal of hazardous household
chemicals in the
wastewater system.

There is heavy use
of a strong cleaning
products that end
up in wastewater.
Hazardous chemicals are disposed
of in the wastewater system.

❐ Low
❐ Medium
❐ High

Water
conservation

Only water conserving fixtures
and practices are
used. Drips and
leaks are fixed
immediately.

Some waterconserving steps
are taken (such as
using low-f low
shower heads or
fully loading washing machines and
dishwashers).

Standard highvolume bathroom
fixtures are used
(toilets, showers).
No effort is made
to conser ve water.
Leaks are not
repaired.

❐ Low
❐ Medium
❐ High

Water usage

Laundry and other
major water uses
are spread out over
the week.

Several water-using
appliances and
fixtures are in use
in a short period of
time.

❐ Low
❐ High

Go back over the assessment tables to make sure
that you recorded all the high and medium risks you
identified in the Action Checklist (on page 46). For
each medium and high risk uncovered, write down
improvements you plan to make. Use recommendations from this chapter and from other resources to
decide upon an action you are likely to complete. A
target date will keep you on schedule. You do not
have to do everything at once, but try to eliminate
the most serious risks as soon as you can. Often it
helps to tackle the inexpensive actions first.

For More Information
No matter where you live, there are people in
agencies such as your county Extension office,
county environmental health department, and the
Kansas Department of Health and Environment
(KDHE) who can help. Pumpers, contractors, and
laboratories are valuable sources of information.
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Bulletins available from your county
K-State Research and Extension office:
• Get to Know Your Septic System. MF-2179, 3/96.
• Minimum Standards for Design and Construction
of Onsite Wastewater Systems. MF-2214, 11/97.
• Rock-Plant Filter Design & Construction. MF-2340,
6/98 $0.15.
• Rock-Plant Filter Operation, Maintenance &
Repair. MF-2337, 6/98, $0.15.
• Septic Tank Maintenance: A Key to Longer
Septic System Life. MF-947, 8/98, $0.15.
• Septic Tank—Soil Absorption System. MF-944,
7/92. $0.15.
• Soil Evaluation for Home Septic Systems,
MF-945. 3/93, $0.15.
• Wastewater Pond Design and Construction.
MF-1044, 11/97.
• Wastewater Pond Operation, Maintenance and
Repair. MF-2290, 11/97.
• Why Do Septic Systems Fail?, MF-946,
10/91, $0.15.
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• Your Wastewater System Owner/Operater
Manual (File Folder). S-90, 1/96, (sale only $0.35).
• On-Site Domestic Sewage Disposal, (38 pages).
MWPS-24, 1st Ed., 8/82, $6.00.
The National Small Flows Clearinghouse (NSFC)
has several publications on septic system design and
maintenance, as well as information about alternative systems. Contact them at NSFC, West Virginia
University, P.O. Box 6064, Morgantown, W V 26506–
6064, or call (800) 624-8301 to request their catalog.
The following publications are available from NSFC:
• Your Septic System: A Reference Guide for
Homeowners, W WBRPE17. This brochure
describes a conventional septic system and how
it should be cared for to achieve optimal results.
• The Care and Feeding of Your Septic Tank
System, W WBRPE18. This brochure describes
septic tanks and soil absorption fields and
provides guidelines to prolong their usefulness.
• So . . . Now You Own a Septic Tank,
W WBRPE20. This document describes how a
septic tank system works and how to keep it
functioning properly.
• Preventing Pollution Through Efficient Water
Use, W WBRPE26. This brochure describes
efficient water use and its role in preventing
pollution.
• Homeowner’s Septic Tank System Guide and
Record Keeping Folder, W WBLPE30. The
National Onsite Wastewater Recycling Association developed this folder to provide septic
system owners with simple operation and
maintenance guidelines to ensure their system
will work properly.

Water testing
Contact your local health department, your
county K-State Research and Extension office, or
private testing laboratories which are listed in
K-State Research and Extension bulletin Testing to
Help Ensure Safe Drinking Water, MF-951 (Revised).

Groundwater and geology
Contact the Kansas Geological Survey at
(785) 864-3965, or your county conservation district.

Drinking water quality standards
Call the Kansas Department of Health and Environment (KDHE) at (785) 296-5514.
Or contact the U.S. Environmental Protection
Agency’s Safe Drinking Water Hotline, toll-free at
(800) 426-4791. The hotline is open from 7:30 A.M.
to 4:00 P.M., Central Standard Time, Monday
through Friday

Water Conservation
The Kansas Rural Water Association has water
conser vation information and devices which reduce
water use; call (785) 336-3760 or write them at
P.O. Box 226, Seneca, KS 66538.
Many local water utilities have booklets of water
conser vation tips available. Publications are also
available from the American Water Works Association; call (303) 794-7711 for more information. The
U.S. Environmental Protection Agency has publications as well, such as document number EPA/841/
B-95/002, Cleaner Water Through Conservation; to
order contact the National Center for Environmental
Publications and Information, P.O. Box 42419,
Cincinnati, OH 45242–2419; fax (513) 489-8695.
Appreciation is expressed for review and
revision to:
• Debra Baker, Environmental Scientist, Bureau
of Water, Kansas Department of Health and
Environment
• Barbara Dallemand, Asst. Extension Engineer,
Kansas State University
This chapter was based on materials written by
Barbara Kneen Avery, College of Human Ecology,
Cornell Cooperative Extension.
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Action Checklist
Household Wastewater: Septic Systems and Other Treatment Methods
Write all high and medium risks below
Sample: Low area over drainfield is
always wet.
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What can you do to reduce the risk?

Set a target
date for action

Have drainfield inspected for blockages, and
clean as needed. Divert surface runoff.

One week from
today: May 2
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Chapter

5

MANAGING HAZARDOUS
HOUSEHOLD PRODUCTS

Some commercial products commonly used in
and around your home have the potential to harm
your health and the environment. This chapter will
help you identify potential product hazards and
minimize your risks. It covers safe management of
products from purchase to disposal. The chapter is
divided into three parts:
1. Product Selection, Purchase, and Use. This
section discusses the following
• product selection criteria
• how much of a product to purchase
• safety precautions for use
2. Safe Storage. Topics covered in this section
include the following:
• child safety considerations
• containers and spill protection
• proper ventilation
3. Product Disposal. This part covers what to do
with empty containers and remaining materials.

Why should you be concerned?
Some products used around the home contain
ingredients that can pose threats to your health or
the environment if not handled properly (Figure

5.1). Vapors from paint thinner and other solvents
can be hazardous to breathe. Products such as motor
oil or pesticides—if disposed of on the ground—may
contribute to the pollution of your drinking water or
a nearby stream.
For each chemical or product, there are many
questions to consider. Which product best meets
your needs? Are there safer alternatives? Is it dangerous to children? What is the best way to store it?
How can you use it safely? How do you dispose of
remaining materials?
This chapter will help you understand and make
choices that will reduce risks to your family and
your watershed. Remember: you are responsible for
the safe use, reuse, or disposal of any products in
and around your home. It is up to you to make a
good decision.

What does the word hazardous mean?
A thing or situation is hazardous if it has the
potential to cause harm. For example, a child’s
rollerskate left on a stair is hazardous.
Household products are hazardous if they
include ingredients that pose dangers to human
health or the environment (see sidebar at left on

Figure 5.1 Some household products contain ingredients that if not handled properly can threaten your
health or the environment .
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page 48) and must be properly managed. Not
every product in a category of products is equally
hazardous—for example, some paints and strippers
are less hazardous than others. To be safe, learn how
to properly use, store, and dispose of products.
It is also important to know the difference
between hazards to human health and hazards to
the environment. These are explained below.
Hazards to human health
Health problems can be caused by chemicals in
some of the products in your home if product warnings and directions are not heeded. Health effects
can range from minor problems, such as irritated
skin or watery eyes, to more serious problems, such
as burns, poisoning, or even cancer.
You can be exposed to a product ingredient by
(1) ingestion, including accidental ingestion by
drinking, eating, or smoking when a substance is on
your hands; (2) inhalation, breathing dust or fumes;
or (3) absorption through contact with skin or eyes
(Figure 5.2). The potential for harm from exposure
to a hazardous product depends on:
• type of chemicals in the product
• how much of the chemical you are exposed to
• how frequently you are exposed
• your size, weight, and health
If exposure occurs, some harmful effects appear
immediately. Typical symptoms are nausea, skin
irritation, burning eyes, dizziness, and headaches.
Other effects, such as kidney or lung damage or
cancer, take a longer time to develop. A person
who uses hazardous products frequently—without
adequate safety precautions or proper ventilation—
may experience these serious health effects.
To avoid accidental exposure . . .
• Follow safety precautions on the product label.

Household products that could be
hazardous when improperly managed
• Building supplies—sealants, some adhesives,
wood preservatives (especially those containing
pesticides)
• Vehicle-related products—antifreeze, oil,
cleaning solvents, lead-acid batteries, gasoline,
lubricants
• Home maintenance products—oil-based paints,
mineral spirits, paint thinner, products that can
remove greases or adhesives, paint stripper, drain
cleaners and septic tank additives
• Hobby and recreational supplies—photo developer chemicals, marine paints, electronic
equipment cleaners, swimming pool chemicals
• Pesticides—herbicides, insecticides, rodent
poison, yard insect foggers, pesticide strips,
fungicides, aquacides
* See the chart on page 61 for a more detailed
listing of products.
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Figure 5.2 You can be exposed to a product
ingredient by ingestion, inhalation, and contact
with skin or eyes.
• Always work in a well-ventilated area, especially
if the product contains a solvent. (Solventcontaining products have the words “Flammable,” “Combustible,” or “Contains Petroleum
Distillates” on the label.)
• Wear protective clothing such as rubber gloves
and goggles as stated on the product label .
• Read and follow all label precautions to ensure
your safety while using the product.
Hazards to the environment
How we manage products used on or near our
property can affect the environment. Ingredients in
some household products can be hazardous to plants
and animals in natural environments. Pesticides or
motor oil washing into a stream, for example, can
harm fish. Human health can also be threatened if
our food, water, or air becomes contaminated
through improper use or disposal of a household
product. Other chapters in this guide detail management practices for specific categories of contaminants; see the table of contents at the beginning of
this book.
Once released, some chemicals can be assimilated into the environment without harmful effects.
Others persist and have many different effects. Some
chemicals can be taken into living systems and accumulate as they are passed from one organism to
another (bioaccumulation). If enough chemical
builds up, it could harm an organism’s ability to
reproduce, damage its nervous system, or impair
the function of its organs. Bioaccumulation occurs
in and between plants and animals.
Most chemicals known to cause environmental
problems are regulated by federal law. But because
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it is difficult to keep track of the small quantities
used by homeowners, ever yone has a part in minimizing the impact of use and disposal. Some
cleanup or disposal practices may not seem like they
could lead to trouble, but repeated over long periods
of time, can accumulate. Thus, even old habits
should be examined for potential risks.

To protect the environment . . .
• Avoid:
— dumping oils, paints, solvents, heavy metals
(mercury, lead, chromium), pesticides, or
other household chemicals on the ground,
roads, or down storm or sanitary sewers,
or septic systems
— dumping products in a wetland, stream,
or any other body of water
— washing chemicals off the driveway with
a hose
— pouring pesticides, antifreeze, or other
chemicals into a drain that leads to a septic
tank
— spraying pesticides on a windy day
— burning empty containers in a barrel or outdoor fire
— mixing products together unless the
manufacturer’s label allows it
• Do:
— Use up a product according to label
directions.
— Share any unused materials with a neighbor or
local organization like Habitat for Humanity.
— Find out if a product can be recycled and
where to recycle it in your community.
— Find out if your community has a hazardous
waste collection program. A list of Kansas
counties operating a Household Hazardous
Waste program can be found on pages
58–61 of this chapter. Use the community
program to dispose of any leftover products
listed in the chart on pages 61–62 at the end
of this chapter.

PART 1—Product Selection,
Purchase, and Use
Your choice of products is the first step. By carefully selecting the product for the job needed, you
help control the degree of “hazard” you bring to
your home or property. At the end of Part 1, fill out
the assessment table to evaluate your risks regarding
product choice and use. The information below will
help you answer the questions in the assessment.

How can you tell which products are hazardous?
It is often difficult to find out what is hazardous
and to whom and how something is a hazard. It pays
to learn as much as you can about a household product and its potential hazards before purchasing the
Chapter 5—Managing Hazardous Household Products

product. Labels contain important information and
often tell if a product could be hazardous. Health
problems can be minimized by carefully following
directions for use and safety.
Remember, absence of a warning on a product
label does not necessarily mean that the product is
safe. Old products or products not intended for
household use may not provide consumer information on the label. When using any chemical product,
use it with care and caution. If in doubt, call the
manufacturer (phone number may be on label) or
ask the retailer for the manufacturer’s Material Safety
Data Sheet (MSDS), which provides more information about product hazards.
In addition to product labels, up-to-date publications and advice from experts are also good sources
of information. Ask questions, and look for helpful
ideas from health agency employees, K-State Research
and Extension staff, articles, and books. See pages
61–62 at the end of this chapter for a listing of products likely to include ingredients of concern.

How can product labels help you?
Information on the product label can help you
decide whether the product is right for the job and
if it can be used safely in your situation. Before you
purchase or use a product, take the time to read the
label, even though the print is often tiny (Figure
5.3). Labels provide details about how to safely use,
store, and dispose of a product. First-aid instructions
are provided when needed.
Household consumer products that are hazardous or contain hazardous substances are required to
have human safety information, or warning labels.
Pesticide labels are also required to provide detailed
information on use, storage, and disposal. As you
read this section, take a look at the labels on some
of the products in your home.
The signal words—CAUTION, WARNING, and
DANGER—draw your attention to important human
safety information. However, they can mean different things, depending on the product. Labels on
pesticides provide information about the poison
level of the pesticide. On household products, they
describe immediate health effects resulting from
improper use. The signal word DA NGER is required
on any product that is extremely f lammable, corrosive, or toxic. Products labeled DANGER, FLA MMA BLE, POISON, VAPOR HARMFUL, or FATAL IF
SWALLOW ED may have ingredients that could cause
environmental damage as well as health problems
if used, stored, or disposed of improperly.
Beware of terms on labels that are vague and
possibly misleading. The Federal Trade Commission
has provided manufacturers with guidelines about
vague environmental terms such as “ozone safe” or
“environmentally friendly,” but use of such terms is
not regulated on any products except pesticides.
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LOOKING FOR AN ALTERNATIVE?

Figure 5.3 Product labels provide details
about how to safely use, store, and dispose
of a product.
If you need more information about a product
than is provided by the label, ask the dealer for the
manufacturer’s MSDS, or consult a Poison Control
Center (see sidebar on page 51). Most manufacturers
provide a phone number on their product label and
are willing to answer questions by phone.

Can an alternative product do the job?
When choosing from among several brands of
the same kind of product—for example, paint strippers or degreasers—read the labels to learn which
product will meet your needs most safely. If you do
not check first, you might buy a hazardous product
such as a solvent-based cleaner when a detergentbased cleaner is available or a common alternative
like kitchen cleanser will work. Manufacturers are
aware of consumer safety issues, and many offer a
range of products. Some alternatives are suggested
in the sidebar on this page. For more help in deciding which products to buy, check the resources
listed on page 56 at the end of this chapter.
In an effort to reduce risk from hazardous chemicals, many organizations have distributed information
about making mix-at-home cleaners using readily
available ingredients. Be advised, however, that your
homemade product may not be a safer alternative.
If you choose to make your own household products,
be sure to consider these precautions:
• Use only one ingredient at a time. Never mix
ingredients or products. Be sure to rinse the
surface between products used on one place.
• Always test any cleaner on a small area before
applying it to the whole surface.
• Do not use food products for cleaning (such as
vegetable oil or milk). Food products may spoil
or support growth of bacteria or mold on the
surface being cleaned.
• Use clean containers when storing homemade
products, and clearly label the container with the
contents and date. Never store homemade
products in old containers from commercial
products.
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Adhesives—Use a water-based or latex adhesive
if appropriate.
Batteries—Choose rechargeable batteries
(removable, so they can be recycled) and mercuryfree batteries when possible. Remember, standard
batteries CAN be recharged as much as 10 to
15 times before they are recycled.
Cleaners—Choose soap- or detergent-based
cleaners when possible. Avoid non-water-soluble
and corrosive cleaners when others offer an effective
substitute.
Household pesticides—Look for ways to reduce
your need for these products through appropriate
cleaning and maintenance habits.
Floor and wood-finish strippers—Use a detergent or water-based stripper.
Paint stripper—For small jobs use sandpaper or a
scraper. For larger jobs try this old-time method being
used on solid wood pieces by an antique store in
Downs, Kansas. Mix one pound of baking soda with
one half cup of flour; add enough water to obtain the
consistency of pancake batter. Paint the mixture
thickly onto the old painted surface and cover with a
damp flannel cloth. Keep the cloth moist by spraying
with water. In an hour or so the old paint should be
very soft; scrape off the loosened finish. Repeat as
necessary for multiple paint layers or deep grooves.
Wood preservative—Use a water-sealing
coating.
Several of the above suggestions where provided by the
Minnesota Pollution Control Agency.

Do you buy only what you need?
If you buy more than you need, household products will accumulate and create storage problems.
If unused for long periods, product containers may
become damaged and leak, and products may
change chemically and not be effective when you
finally try to use them. Some products such as pesticides may have been restricted or banned since they
were purchased. If that occurs, safe and legal disposal
becomes much more difficult. Avoid these problems
by purchasing and using only what you need or plan
to share the product with a neighbor or friend.

Assessment 1—Product selection,
purchase, and use
Risk categories and recommendations found in
the assessment table and others that follow apply to
hazardous products in general. For some products,
there will be management options that are not covered. If you are not sure what to do, ask for advice
from the resources listed at the end of this chapter.
Do not take chances. Find out what is safest.
Use the table to rate your risks related to the
selection, purchase, and use of household products.
(Parts 2 and 3 in this chapter cover storage and disposal.) For each question, indicate your risk level
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ASSESSMENT 1—Product Selection, Purchase, and Use
LOW RISK

MEDIUM RISK

Product
selection

I always read labels;
understand signal
words and the
health or environmental hazards
labels describe.
I choose the
least hazardous
product needed
for the job.

I don’t read labels
or don’t understand what they
mean, but I use a
common sense
approach to
safety.

I rarely read labels.
I purchase products without
considering what
the product is
made of, how it
will affect people,
or how it will
be used.

❏ Low
❏ Medium
❏ High

Quantities
purchased

I buy only what is
needed for a
specific job. I use
up most of the
product within a
few months of
purchase or share
the excess with
someone else who
will use it
repeatedly.

I buy excess
product, but
provide safe and
accessible storage.

I buy more than is
needed, then purchase additional
product without
checking on
current supplies.

❏ Low
❏ Medium
❏ High

Safety
precautions

I follow label
instructions and
take recommended
precautions
against exposure
(such as providing
good ventilation
and wearing safety
goggles and gloves).
I never mix
products.

I occasionally
read label instructions. I take some
precautions. I
occasionally mix
products for
specific cleaning
tasks, but I always
check safety precautions first.

I rarely follow
label instructions
and take no precautions—even
when recommended. If one
product doesn’t
work, I add in
another without
checking safety
precautions.

❏ Low
❏ Medium
❏ High

in the right-hand column. Some choices may not be
exactly like your situation, so choose the response
that best fits. Refer to Part 1 above if you need more
information to complete this table.

WHEN YOU STORE HOUSEHOLD
PRODUCTS, DO YOU:
• Keep them out of the reach of children and pets,
preferably in a locked, secure area?
• Check the label for “Do not freeze” and store
accordingly?
• Store them in their original containers?
• Clearly label and date any alternative
containers?
• Keep containers tightly sealed and dry?
• Store products at least 150 feet from a well,
stream, or waterway?
• Keep products in a well-ventilated area and
away from sources of ignition?
• Store batteries and flammable chemicals in
an area shaded from direct sunlight?
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Responding to risks
Your goal is to lower your health risks and
reduce potential harm to the environment. Turn to
the Action Checklist on page 57 to record the
medium- and high-risk practices you identified. Use
the recommendations above to help you plan actions
to reduce your risks.

IN CASE OF EMERGENCY
When you are using a cleaning product or a
pesticide, do not rely only on the label for information
on health emergencies or environmental dangers. The
information may be incomplete or incorrect. Poison
Control Centers (whose resources feature a national
computer data network) can provide emergency health
information about a product. The Kansas Poison control
Center phone number is: 1-800-332-6633
Keep the number close to your phone. For
information about spills of hazardous products,
contact the Kansas Department of Health and
Environment at (785) 296-1600, or the National
Response Center at (800) 424-8802.
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Figure 5.4 Hazardous products may be stored
throughout a household.

PART 2—Safe Storage and Use
Leftover or used chemicals such as strippers,
paint, waste oil, used antifreeze, and solvents may
need to be stored until their next use or disposal
(Figure 5.4). How you store household products can
determine how much risk may be present. Use the
information below to help you fill out the assessment table at the end of this section.

Are your storage locations and
containers really safe?
When storing household products, primary concerns are child safety (Figure 5.5), indoor air quality,
and prevention of damage to household equipment
or the environment. If you can smell a household
product while it is in storage, you are being exposed
through your lungs. The product lid may be loose or
ventilation may be inadequate to protect your health.
Remember that children must be protected by
storing toxic items inaccessibly or under lock and key.
Pets and wildlife can be poisoned when chemicals
such as antifreeze are left out in open containers.
Petroleum products which are on an animal’s hair will
be ingested while grooming, resulting in poisoning.
Be sure to separate corrosives like bleach, acids,
or lye from each other and other hazardous products
to prevent dangerous chemical reactions. Reactions
can occur when corrosives leak from their containers and drip or f low to other products. Corrosive
materials are often stored where equipment and
appliances are located; be aware that they can corrode air-conditioning and heating systems, hot water
heaters, and other equipment or appliances. Rou52

tinely check areas where you store household
products (under the kitchen sink, in the basement or garage) to make sure that containers
are closed tightly and not leaking, and that
the sides of containers are not bulging. To
contain possible leaks, containers of corrosive
liquids can be “nested” inside a larger plastic
bucket. Remember that vapors and fumes can
also be corrosive, so be sure to reseal containers.
Spills can occur anywhere you handle hazardous liquids. Areas where potentially dangerous spills could occur is a good place to put up
the local and state spill response numbers and
these reminders:
• ALWAYS read the label and follow directions
• think about how you would handle a spill
should it occur
• avoid spills by using care
• place the receiving container in a larger
pan or on an absorbant pad which can be
discarded
Should a chemical spill occur, use kitty litter,
vermiculite, newspaper, rags, or dirt to contain and
absorb the liquid. Place the material in a plastic bag
or sealable can and put it in the trash. NEVER wash
it down the drain or into the gutter. Chapter 7
addresses pesticide and fertilizer spills.

Assessment 2—Safe storage and use
Use the table on page 53 to rate your risks
related to product storage. For each question, indicate your risk level in the right-hand column. Some
choices may not be exactly like your situation, so
choose the response that best fits. Refer to Part 2
above if you need more information to complete this
table. See Part 1 for choices about product selection
and Part 3 for choices about disposal.

Responding to risks
Your goal is to lower your health risks and
reduce potential harm to the environment. Turn
to the Action Check list on page 57 to record the

Figure 5.5 Hazardous products should be stored
in a locked cabinet or other location inaccessible to children.

Kansas Home*A*Syst: An Environmental Risk-Assessment Program for the Home

ASSESSMENT 2—Safe Storage and Use
LOW RISK

MEDIUM RISK

HIGH RISK

Child Safety

I store hazardous
products in a
locked cabinet
or other location
inaccessible to
to children.

I keep products
out of the direct
reach of children
(on a high shelf)
but still accessible.

My products are
easily accessible
to children (in
an unlocked
cabinet on the
lower shelf).

❏ Low
❏ Medium
❏ High

Containers,
storage location,
and spill
protection

I store leftovers in
their original containers, properly
sealed. Products
are stored by type
and “nested” in a
bucket to catch
leaks. My home
environment is
protected against
leaks or spills.

I store original containers in a disorganized way.
I usually don’t provide protection
against leaks or
spills.

I transfer leftovers
to other containers
such as used milk
jugs or glass jars.
I store leftovers
without caps or
lids. I don’t provide protection
against leaks or
spills.

❏ Low
❏ Medium
❏ High

Ventilation

I store volatile
products (like
solvents and
petroleum-based
f luids) in places
with good
ventilation.

I don’t pay
attention to
storage location,
but each container is in good
shape and tightly
sealed.

I store products in
areas with poor
ventilation such
as basements,
closets, or crawl
spaces. Containers
are damaged or
left open.

❏ Low
❏ Medium
❏ High

medium- and high-risk practices you identified. Use
the recommendations above to help you plan actions
to reduce your risks.

PART 3—Product Disposal
Unless a product is used up, you will have to
dispose of it. For some products that are especially
hazardous—like pesticides—even the product container will have to be disposed of properly. Part 3
provides tips for disposal of certain hazardous product categories, but readers are referred to the disposal guides listed on page 56 at the end of this
chapter for detailed management recommendations.

What is the best way to dispose
of leftover hazardous products?
Disposal should be your last option because it
is wasteful and, if not done properly, can be unsafe
for you and the environment. You can avoid the disposal dilemma by buying and using only what you
need, using up your leftovers, or recycling. Remember that latex paint and many pesticides become
useless if exposed to cold temperatures. By giving
leftover products to a neighbor or local organization
who can use them quickly, you can turn a potential
waste problem into a cost-saving opportunity.
Some communities sponsor swap programs
to encourage sharing, and options for recycling
are increasing. Used motor oil and antifreeze, for
example, are accepted in many communities and
Chapter 5—Managing Hazardous Household Products
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automobile repair shops for recycling (Figure 5.6).
Some pesticide containers may be returned to where
they were purchased for safe disposal.
Some cities and communities sponsor either
occasional or permanent household hazardous waste
collection programs. A list of Kansas counties which
operate Household Hazardous Waste programs can
be found at the end of this chapter. Because only
certain hazardous products may be accepted, contact the program to learn exactly what materials are
accepted. If your community does not sponsor such
a program, contact local solid waste collection companies or county officials for disposal advice.
Household quantities of some products can be
safely sent to a landfill. For example, leftover latex
paint can be hardened by air exposure or absorbed
by kitty litter. When dry, the can with its hardened
contents can be discarded in household garbage.

Paint and pesticides merit special attention
We all buy too much paint. Municipalities that
collect leftover hazardous household products
report that paints make up about half of the material
that people bring and thus are a costly (but avoidable) disposal expense. The best practice is to avoid
leftovers. Calculate how much paint you will need
before you buy. Salespeople at paint stores can help
you with these calculations. Plan a use for extra
paint, such as closet interiors or double coat a wall
which is subject to damage.
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Most leftover paint can be safely managed by
sharing it with neighbors or organizations. Always
remember that latex paints become useless if stored
where they can freeze. Leftover lead-based paints or
exterior paints containing mercury or pesticides
should be treated as hazardous material.
We don’t pay enough attention to how we manage pesticides. A 1992 U.S. Environmental Protection Agency study of pesticide use in homes and
gardens provided disturbing information about how
pesticides are used, stored, and discarded. Household practices showed that people fail to recognize
the danger that pesticides can pose to child safety,
human and animal health, or the environment when
managed improperly.
Before you choose a pesticide, be sure that you
have exhausted other options for managing the pest,
weed, or fungus problem (see suggestions in the
sidebar in the next column). If you do need to use
a pesticide, read label information carefully before
purchasing a product. Buy specifically to control
the target pest, and only what you need.
Pay close attention to use and disposal recommendations described on pesticide labels. Before
disposal, use up the product if possible. Triple rinse
empty containers of liquid pesticides. Use the rinse
water as part of your yard and garden management.
Chapter 7 provides additional advice for managing
yard and garden pesticides.

Is dumping or burning a safe alternative?
It is never appropriate to dump or burn hazardous products on your property, particularly near
wells or water sources. Nor should products be
poured down storm sewers. If you are on a commu-

REDUCE YOUR NEED FOR
PESTICIDES IN THE HOME
• Maintain regular cleaning habits, especially in
the kitchen area.
• Caulk cracks and other openings to the outside.
• Keep screens repaired.
• Keep houseplants healthy by providing appropriate care. County Extension offices have plant
care information available.
nity sewer, most water-soluble cleaning products
may be safely disposed down the drain if you f lush
the drain with plenty of water. If in doubt, call the
wastewater treatment plant and ask.
Septic system owners need to be especially careful. With septic systems, the rule of thumb is moderation. Don’t dump large amounts of anything into the
septic system. Septic systems are not designed to treat
chemicals. If the product is specifically designed to
be used in the home with water, then moderate use
should not harm the system. If in doubt, DON’T DO
IT! The risk of damage to your septic system or water
source is not worth the convenience.
Burning hazardous materials in a barrel or stove
is never an alternative—and it is illegal in most Kansas communities. Burning may produce toxic gases,
airborne particles, and hazardous ash.

Assessment 3—Product disposal
General recommendations for disposal are provided in the table on page 55. Check the waste
category in the left column and see if any of your disposal practices present risks to human health or the
environment. (See the chart beginning on page 61—
Hazardous Product Examples and Inventory—for specific products affected by these recommendations.)

Responding to risks
Your goal is to lower your risks. Turn to the
Action Checklist on page 57 to record the mediumand high-risk practices you identified. Use the recommendations above to help plan actions to reduce
your risks.

ACTION CHECKLIST

Figure 5.6 Used motor oil and antifreeze are
accepted in many communities for recycling.
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When you finish the assessments, go back over
them to make sure you have recorded all medium
and high risks in the checklist. For each risk you
identified, write down improvements you plan to
make. Use recommendations from this chapter and
other resources (see “For More Information” on
page 56). Pick a target date to keep you on schedule
for making changes. You do not have to do everything at once, but try to eliminate the most serious
risks as soon as you can. Often it helps to start with
inexpensive actions first.
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ASSESSMENT 3—Product disposal
WASTE CATEGORY

LOW RISK

MEDIUM RISK

Household trash
(containing
plastics or empty
containers of
hazardous
materials)

I rinse empty yard
and garden pesticide containers
and include the
rinse water in yard
and garden management. I dispose
of trash and empty
product containers
at a licensed landfill. I do not burn
trash.

I dispose of ash
from mixed trash,
leftover pesticides
and solvents on
my property, but
well away from my
well or waterways.
I burn empty hazardous materials
containers.

I always dispose
of ash from mixed
trash, leftover
pesticides and
solvents near a
well or waterway.
I burn empty hazardous materials
containers near
people or animals.

❐ Low
❐ Medium
❐ High

Strong acids
and bases
(found in hobby
and recreation
products, concentrated cleaners, and
repair products)

I share any leftover products.
I dilute strong acids
and bases by pouring into water and
putting them down
a drain that connects to a sewage
treatment facility.

I pour strong acids
down the drain
without first
diluting them with
water. I sometimes
send leftover materials to a landfill
(with proper protection for garbage haulers and
employees).

I dump strong
acids and cleaners
directly into a
storm sewer or
waterway or on
paved areas leading to a waterway.

❐ Low
❐ Medium
❐ High

Antifreeze
waste motor oil

I recycle antifreeze
and waste oil by
taking them to
properly qualified
dumping stations.

I pour my used
antifreeze into a
municipal treatment system.

I dump my used
antifreeze and
waste oil on the
ground or down
the storm sewer
or near a well or
waterway.

❐ Low
❐ Medium
❐ High

Batteries
(may contain
mercury, cadmium,
or lead)

I recharge and
recycle batteries
and take them to
a hazardous waste
disposal program.

I dispose of
batteries in a
licensed landfill.

I always dump
batteries near or
into a well or
stream.

❐ Low
❐ Medium
❐ High

Bottled gas
(propane, butane)

I recycle empty
bottled gas
containers.

I store containers
that may still
contain some gas.

I put containers
in my trash or
leave them lying
around.

❐ Low
❐ Medium
❐ High

Paints, cleaning
and repair products
containing hazardous (non-water
soluble) solvents

I share leftovers
when possible.
I take leftover products containing
mercury pesticides,
or hazardous solvents to a hazardous waste disposal
program.

I dispose of leftover products in a
licensed landfill.

I dump leftovers
on the ground,
near or into a well
or stream. (Note:
This is illegal!)

❐ Low
❐ Medium
❐ High

Flourescent bulbs
(contain mercury)

I recycle burnedout flourescent
bulbs or lamps.

I put my burnedout bulbs in the
trash.

I leave my burnedout bulbs at a
dump.

❐ Low
❐ Medium

Pesticides
(see Chapter 7,
Yard and Garden
Care Information)

I use preventative
actions to control
pests, indoors and
outdoors. I explore
options for nonchemical pest controls. I properly
choose, store,
handle, apply, and
dispose of chemical
pest controls.

When solving pest
problems, I do not
practice prevention
or explore other
non-chemical
options.

I do not handle
pesticides as
directed on the
label.

❐ Low
❐ Medium
❐ High
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For More Information
Managing hazardous household products
Check the list of counties conducting Household
Hazardous Waste programs and contact your local
agency, or the Kansas Department of Health and
Environment, Bureau of Waste Management office
at (785) 296-1600.
The Pollution Prevention Institute (PPI) at
Kansas State University can be reached at
1 (800) 578-8898. PPI specialists can answer
questions about the safe use and disposal of hazardous materials.
No matter where you live, there are government
and agency personnel who can help.

Publications
Bulletins available from your county
K-State Research and Extension office:
• Automotive Products. L-825 revised.
• Paint and Solvents. L-826 revised.
• Using Household Products Wisely. L-827 revised.
• Using Pesticides Safely. L-828 revised.
• Household Product Disposal Guide. MF-965
November 1991.
See Chapter 7, “Yard and Garden Care.” A listing
of K-State Research and Extension bulletins dealing
specifically with fertilizers and pesticides can be
found at the end of that chapter.
For detailed guidance on pesticide management,
see Guides to Pollution Prevention: Non-Agricultural
Pesticide Users, United States Environmental Protection Agency, 1993, document EPA/625/R-93/ 009.
This 58-page guide, which includes nine worksheets, is available from the National Center for
Environmental Publications and Information,
P.O. Box 42419, Cincinnati, OH 45242–2419;
fax (513) 489-8695.

Disposal
The Water Environment Federation’s (WEF)
waste disposal guide provides disposal recommendations for many kinds of products. You may be able
to get one from your local sewage treatment facility
or contact WEF, Public Information Department,
601 Wythe Street, Alexandria, VA 22314–1994;
phone (800) 666-0206 or (703) 684-2452.
Other guides are available from Environmental
Hazards Management Institute (EHMI). For more
information, write to 10 Newmarket Road,
Durham, NH 03824; phone (800) 558-EHMI;
fax (603) 868-1547; or e-mail EHMIORG@AOL.COM.
Your local K-State Research and Extension office
may have similar guides.
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Kansas Home*A*Syst Helps
Ensure Your Safety
This Kansas Home*A*Syst handbook covers a
variety of topics to help homeowners examine and
address their most important environmental concerns. See the complete list of chapters in the table
of contents at the beginning of this handbook. The
end of each chapter lists resources and other useful
information. For more information about topics
covered in Kansas Home*A*Syst, or for information
about laws and regulations specific to your area,
contact your county or K-State Research and Extension office.
Contact the Kansas Farm*A*Syst/Home*A*Syst
office at Biological and Agricultural Engineering,
Seaton Hall, Manhattan, KS 66506-2917; phone:
(785) 532-5418. Web page: w w w.engg.ksu.edu/
enggext/ppi/homeasyst; or the National
Farm*A*Syst/Home*A*Syst Office at: B142 Steenbock
Librar y, 550 Babcock Drive, Madison, WI 53706–
1293; phone: (608) 262-0024;
e-mail: <HOMEASYST@MACC.WISC.EDU>.

Kansas Home*A*Syst Team Members:
• Danny Rogers, Extension Irrigation Engineer,
Kansas State University
• Jean Waters, Director, Pollution Prevention
Institute, Kansas State University
• Judy Willingham, Consumer Pollution Prevention
Specialist, Kansas State University
Appreciation is expressed for review and revision to:
• Mike Bradshaw, Extension Health and Safety
Specialist, Kansas State University
• Dennis Peterson, Director, Weed Department
and Household Hazardous Waste, Riley County,
Kansas
• G. Morgan Powell, Extension Natural Resource
Engineer, Kansas State University
• Jim Rudeen, Environmental Scientist, Bureau
of Waste Management, Kansas Department of
Health and Environment
This chapter was based on original materials
written by Elaine Andrews, Environmental Education Specialist, Environmental Resources Center,
University of Wisconsin Cooperative Extension.
Information on accidental exposure to hazardous
products was adapted from a fact sheet produced
by the Minnesota Pollution Control Agency.
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Action Checklist
Managing Hazardous Household Products
Write all high and medium risks below
Sample: Cabinet with antifreeze and
paint stripper is not child-proof.

What can you do to reduce the risk?
Buy a lock and install it on cabinet.

Chapter 5—Managing Hazardous Household Products

Set a target
date for action
One week from
today: Nov. 28
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HHW
Program

Contact

Address

Phone

Status

Anderson County

Vernon Yoder

100 E. 4th
Garnett, KS 66032

(785) 448-2327
Fax: -5621

Participates in the Lake Region.

Barber County

Roger Masenthin

Sunflower R C & D
705 E. Main
Harper, KS 67058

(316) 896-7378
Fax: -7673

In the process of establishing a seven
county program with Barber, Comanche,
Harper, Kingman, Kiowa, Pratt, and Sumner.

Barton County

Lew Lowery

1400 Main St. Rm 108
Great Bend, KS 67530

(316) 793-1894
Fax: -1807

Facility permitted since 9/91 Expanding to
include Pawnee and Ellsworth counties SFY 1997

Big Lakes Region

J. Everett Mitchell
Executive Director

200 Southwind Place
Suite 202
Manhattan, KS 66502

(785) 776-4859
Fax: -1646

Regional program serving a ten county
region: Clay, Dickinson, Geary, Marshall,
Morris, Nemaha, Pottawatomie, Riley,
Wabaunsee, Washington.

Butler County

Phil Hughey
Solid Waste
Coordinator

Butler County Public Works
1st Floor, Courthouse
205 W. Central
El Dorado, KS 67042

(316) 322-4101
Fax: 321-1011

Facility permitted since 2/98

City of Olathe

Doug Cochran

P.O. Box 768
Olathe, KS 66051

(913) 397-5200
Fax: -5202

Facility permitted since 12/90

Clay County

Gailen Tyrell
Noxious Weed Dir.

1330 21st Rd.
Clay Center, KS 67432

(785) 632-2487
Fax: -2343

Facility permitted since 5/95. Regional
Satellite Facility with Big Lakes Region.

Coffey County

Todd Bemis

1430 12 Lane SE
Burlington, KS 66839

(316) 364-8409
Fax: same

Facility permitted since 5/98. Regional
Satellite Facility with Big Lakes Region.

Chase County

Steve Griffin
Noxious Weed Dir.

County Courthouse
Cottonwood Falls, KS 66845

(316) 273-6423
Fax: -6617

Particpates with Lyon County.

Chautauqua
County

Don Attebury

South Central Solid Waste
Authority P.O. Box 837
Arkansas City, KS 67005

(316) 441-0107
Fax: -0401

In the process of setting up a regional
program with Cowley and Sumner.

Comanche
County

Roger Masenthin

Sunflower RC&D
705 East Main
Harper, KS 67058

(316) 896-7378
Fax: -7673

In the process of establishing a seven
county regional program with Barber,
Comanche, Harper, Kingman, Kiowa,
Pratt, and Sumner counties.

Cowley County

Don Attebury

South Central Solid Waste
Authority P.O. Box 837

(316) 441-0107
Fax: -0401

In the process of setting up a regional
program with Chautauqua and Sumner.

Dickinson County

Randy Barten
Noxious Weed Dir.

P.O. Box 517
Abilene, KS 67410

(785) 263-4780
Fax: -0061

Participates in the Big Lakes Region.

Douglas County

Mollie Mangerich
Bob Yoos

City of Lawrence
P.O. Box 708
Lawrence, KS 66044

(785) 832-3026
Fax: -3056

Facility permitted since 1/94.

Edwards County

Ron Sitts

RR1, Box 18D
Kinsley, KS 67547

(316) 659-2188
Fax: --3015

Participates in the Ford County Region.

Ellis County
Region

Dale Wing

601 Main, Suite C
Hays, KS 67601

(785) 628-9449
Fax: -9448

Facility permitted since 4/91. Regional
facility serving seven counties: Ellis,
Graham, Phillips, Rooks, Russell, Rush
and Trego.

Ford County

Jeff Stauth
HHW & Noxious
Weed Director

100 Gunsmoke
Dodge City, KS 67801

(316) 227-4525

Facility permitted since 8/92. Regional
facility serving six counties: Ford, Edwards, Gray, Hodgeman, Meade, Ness

Fort Riley

Doug Schonberner
Dir, of Env. & Safety
Robert Tilly, Foreman

Ft Riley HHW Facility
Bldg. 1946, 4th & L St.
Fort Riley, KS 66442

(785) 239-8144
Fax: --0515

Facility permitted since 9/94
Military Base.

Franklin County

Bob Thompson
HHW Director

2038 S. Main
Ottawa, KS 66067

(785) 229-8470
Fax: -8478

Facility permitted since 11/91
Regional Host (Main) Facility
serving 6 counties, see Lake Region.

Geary County

George Erichsen
Noxious Weed Dir.

310 East 8th St.
Junction City, KS 66441

(785) 238-4600
Fax: -2334

Participates in the Big Lakes Region.

Graham County

Mike Balthazor
NWLEPG
Ken Sheridan
Noxious Weed Dir.

NWLEPG
414 N. West
Hill City, KS 67642

(785) 421-2769
Fax: -3469

Participates in the Ellis County Region.
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Gray County

Doug Domler

Gray County Road & Bridge
P.O. Box 688
Cimarron, KS 67835

(316) 855-7701
Fax: -7704

Particpates in the Ford County Region.

Greenwood
County

Diane Boles

Farm Bureau Association
P.O. Box 71
Eureka, KS 67045

(316) 583-7405
Fax: -7151

In the planning process of implementing
an HHW program. Pursuing a regional
effort with Coffey and/or Lyon counties.

Harper County

Roger Masenthin

Sunf lower R C & D
705 E. Main
Harper, KS 67058

(316) 896-7378
Fax: -7673

In the process of establishing a seven
county regional program with Barber,
Comanche, Harper, Kingman, Kiowa,
Pratt and Sumner counties.

Har vey County

Roy Patton
Noxious Weed Dir.

Harvey County HHW Program
County Courthouse Box 687
Newton, KS 67114

(316) 283-1890
Fax: 283-29272222

Facility permitted since 1/92.
County is in the process of establishing
a SQG program.

Hodgeman
County

Ray Hertzel

Hodgeman County Road
and Bridge P.O. Box 7
Jetmore, KS 67854

(316) 357-8346
Fax: -8819

Participates in the Ford County Region

Jefferson
County

Robert Abel, Jr.
Noxious Weed Dir.

P.O. Box 83
Oskaloosa, KS 66066

(785) 863-2581
Fax: -2091

Facility permitted since 5/96.

Jewell County

Jim Vaughan

100 W. Hw y 36
Mankato, KS 66956

(785) 378-3826

Facility permitted since 5/96.

Johnson County

Phillip Wittek
Betsy Sabel–
Livingston
Steve Williams

Environmental Dept.
11180 Thompson Ave
Lenexa, KS 66219

(913) 492-0402
Fax: -0142

Facility permitted since 9/93. Permit
amended in 4/96 to accept SQG waste.

Kansas City

Cary Houchins
Solid Waste
Coordinator

Water Pollution Control Div.
701 N. 7th St.
Kansas City, KS 66101

(913) 573-5414
Fax: -5435

Facility permitted since 9/94. Serves
Wyandotte County which includes
Kansas City.

Kingman County

Charles Arensdorf
Noxious Weed Dir.

823 Ave. A East
Kingman, KS 67068

(316) 532-5241
Fax: -5311

Participates in Reno County Region May
be joining Sunf lower RC&D seven
county regional program.

Kiowa County

Roger Masenthin

Sunf lower RC&D
705 East Main
Harper, KS 67058

(316) 896-7378
Fax: -7673

In the process of establishing a seven
county regional program with Barber,
Comanche, Harper, Kingman, Kiowa,
Pratt and Sumner counties.

Lake Region

Valerie Hill
Regional HHW
Coordinator

121 E. Second
Ottawa KS 66067

(785) 242-2073
Fax: -5568

Regional program serving 6 counties:
Franklin, Miami, Anderson, Coffey,
Linn, Osage.

Leavenworth
County

Ed Sass
Noxious Weed Dir.
Debbie McRill
Solid Waste Dir.

23674 187th St.
Leavenworth, KS 66048

(913) 727-2858
Fax: -9109

Facility permitted since 5/92.

Linn County

Darrell Lane

306 Main, P.O. Box 350
Mound City, KS 66056

(913) 471-4631
Fax: 795-2016

Particpates in Lake Region.

Lyon County

Russell Torrens
Noxious Weed Dir.

886 Road 160
Emporia, KS 66801

(316) 342-7311
Fax: -7311

Facility permitted since 6/96.
Also offers ser vices to Chase County.

Marion County

Rollin Schmidt
Noxious Weed Dir.

P.O. Box 185, 141 N Coble
Marion, KS 66861

(316) 382-3190
Fax: -3420

Facility permitted since 12/97.

Marshall County

Phil Osborne
Noxious Weed Dir.

744 Pony Express Highway
Marysville, KS 66508

(785) 562-3266
Fax: -5660

Facility permitted since 3/94.
Regional Satellite Facility with the Big
Lakes Region.

McPherson
County

Scott Fitch

McPherson Area Solid Waste Utility (316) 654-3793
P.O. Box 387
Fax: -3796
McPherson, KS 67460

Facility permitted since 3/93.

Meade County

Marvin Stice

Meade County Road & Bridge
P.O. Box 617
Meade, KS 67864

(316) 873-8720
Fax: -8724

Participates in the Ford County Region.

Miami County

Chuck Hadsall
Solid Waste Dir.

P.O. Box 442
Paola, KS 66071

(913) 294-5859
Fax: -3228

Facility permitted since 11/91. Regional
Satellite Facility with the Lake Region program.

Montgomery
County

Bruce Vanatta
Noxious Weed Dir.

P.O. Box 663
Independence, KS 67301

(316) 331-4139
Fax: 330-1177

Facility permitted since 11/95.
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Morris County

Gary Krause
Noxious Weed Dir.

Morris County Courthouse
Council Grove, KS 66846

(316) 767-5519
Fax: -6861

Participates in the Big Lakes Region.

Nemaha County

Dave Mee
Noxious Weed Dir.

Rt. 4, Box 40A
Sabetha, KS 66534

(785) 336-3671
Fax: -0002

Participates in the Big Lakes Region.

Ness County

Dennis Langer

Ness County Road & Bridge
Rt. 1, Box 116
Ness City, KS 67560

(785) 798-3350
Fax: -2704

Participates in the Ford County Region.

Norton County

Kirk Foley
County Sanitarian
Kurt Archibald

RR 3, Box 96A
Norton, KS 67654–9522

(785) 877-5790
Fax: -5741

Facility permitted since 5/96.

Osage County

Dale Cole

Osage County, P.O. Box 226
Lyndon, KS 66451

(785) 828-3323
Fax: -4749

Participates in the Lake Region.

Pawnee County

Rod Wheaton
Landfill Manager

723 NE Trail Rd
Larned, KS 67550

(316) 285-2016
Fax: -3802

Participates in the Barton
County Region.

Phillips County

Linda Shelton

Phillips County Health Dept.
784 6th St.
Phillipsburg, KS 67661

(785) 543-6850
Fax: -6852

Participates in the Ellis County Region.

Pottawatomie
County

Rodney Biesenthal
Noxious Weed Dir.

405 East Campbell
Westmoreland, KS 66549

(785) 457-2888
Fax: -2849

Participates in the Big Lakes Region.

Pratt County

Roger Masenthin

Sunflower RC & D
705 East Main
Harper, KS 67058

(316) 896-7378
Fax: -7673

In the process of establishing a seven
county regioanl program with Barber,
Comanche, Harper, Kingman, Kiowa,
Pratt, and Sumner counties.

Reno County

George Sugars
Margaret England

Solid Waste Complex
703 S. Mohawk
Hutchinson, KS 67501

(316) 694-2976
Fax: -2565

Facility permitted since 11/91
Regional Facility serving 4 counties:
Reno, Rice, Stafford, Kingman.

Rawlins County

Terry Steele

607 Main
Atwood, KS 67730

(785) 626-3351
Fax: -9019

In the permitting and construction
process. Facility expected to be online
in 1998.

Rice County

Levi Beaver
Noxious Weed Dir.

460 N. Logan
Lyons, KS 67554

(316) 257-5331
Fax: -3922

Participates in the Reno County Region.

Riley County

Dennis Peterson
Noxious Weed Dir.

6245 Tuttle Creek Blvd.
Manhattan, KS 66503

(785) 539-3202
Fax: 565-6288

Facility permitted since 11/90.
Regional (host) Facility serving 10
counties, see Big Lakes Region.

Rooks County

Alvin Perez

Rooks County Road & Bridge
303 S. Walnut
Stockton, KS 67669

(785) 425-6521
Fax: -7078

Participates in the Ellis County Region.

Rush County

Jim Fischer
Noxious Weed Dir.

P.O. Box 160
LaCrosse, KS 67548

(785) 222-3537

Participates in the Ellis County Region.

Russell County

Earl Hemphill

Russell City Fire Dept.
P.O. Box 112
Russell, KS 67665

(785) 483-7111

Participates in the Ellis County Region.

Saline County

Karrie Grueber

P.O. Box 736
Salina, KS 67402

(785) 826-7380
Fax: -7373

Facility permitted since 12/93.
Facility also offers services to Ellsworth,
Linclon and Ottawa counties.

Sedgwick
County

Alan Gremmel
George Huenergardt

Dept. Of Community Health
1900 E. 9th Street
Wichita, KS 67214

(316) 268-8351
Fax: -8390

Facility permitted since 1/91.
Permit amended in 1998 to accept
SQG wastes.

Seward County

Mike Tabor
HHW Director

Seward County Landfill
RR2, Box 440
Liberal, KS 67901

(316) 626-3266
Fax: -4032

Facility permitted since 3/96.

Shawnee County

Kim Mettleton
Recycling Director

1515 NW Saline, Suite 150
Topeka, KS 66618

(785) 233-4774
Fax: 291-4918

Facility permitted since 2/93.
Constructing a new, larger facility
(100’ X 50’), to be open by spring 1999.

Sheridan County

Mike Balthazor
NWLEPG

NWLEPG
414 N. West
Hill City, KS 67642

(785) 421-2769
Fax: -3469

Contracts with the Ellis County Region.
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Stafford County

Everett Hudson

Stafford County Public Works
209 N Broadway
St. John, KS 67576

(316) 549-3597
Fax: -3499

Participates in the Reno County Region.

Sunflower RC&D

Roger Masinthin

Sunflower RC & D
705 East Main
Harper, KS 67058

(316) 896-7378
Fax: -7673

Establishing a 7 county program with
Barber, Comanche, Harper, Kingman,
Kiowa, Pratt and Sumner counties.

Sumner County

Don Attebury

South Central Solid Waste Authority (316) 441-0107
P.O. Box 837
Fax: -0401
Arkansas City, KS 67005

Setting up a regional program with
Cowley and Chautauqua counties.
Will work with Sunflower RC&D.

Thomas County

Wayne Bossert

NWKGWM,
P.O. Box 905
Colby, KS 67701

(785) 462-3915
Fax: -2693

Facility permitted since 9/94.

Trego County

Dale Phannenstiel

120 S. Main
WaKeeney, KS 67672

(785) 743-6441
Fax: -2461

Participates in the Ellis County Region

Wabaunsee
County

Don McDiffett
Noxious Weed Dir.

Route 1, Box 3
Alma, KS 66401

(785) 765-3454

Participates in the Big Lakes Region

Washington
County

Greg Koppes
Noxious Weed Dir.

Washington County Courthouse
Washington, KS 66968

(785) 325-2271
Fax: -2775

Participates in the Big Lakes Region.

Hazardous Product Examples and Inventory
Check for hazardous products stored in your
home. Use the list below to assess your habits and
plan ways to improve your use, storage, and/or
disposal of these products. If you are unsure about

Category/product

Is it properly
stored?

disposal, contact your county or K-State Research
and Extension office or the Kansas Department of
Health and Environment at (785) 296-1600.

Is information about
proper disposal needed?

Are there special precautions to keep in
mind?

HOUSEHOLD TRASH
Ash/sludge from burned home or garage
trash (Illegal in many communities)
Fluorescent bulbs/lamps
(contain mercury)
Waste motor oil
Plastics wraps and containers
(only hazardous when burned)
Pesticide or solvent containers
Empty containers from other products

CLOTHING AND FABRIC CARE
PRODUCTS
Mothballs
Dry-cleaning fluids
Spots removers (solvent-based)
Shoe/leather polish
HOBBY AND RECREATION PRODUCTS
Artist paints and solvents
Charcoal lighter fluid
Strong acids/bases*
Bottled gas
Batteries (contain mercury or cadmium)

BUILDING/WOOD CLEANERS
AND REPAIR PRODUCTS
Building and wood cleaners with
organic solvent ingredients:
• Wood polishes
• Wood floor and panel cleaners
Building and equipment
maintenance products:

*see note at end of chart, continued on next page
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Category/product

Is it properly
stored?

Is information about
proper disposal needed?

Are there special precautions to keep in mind?

• Strong acids, bases*
• Lead-based paint (see Chapter 6)
• Oil/alkyd paints and primers
• Marine and exterior paints containing
mercury and/or pesticides
• Aerosol paint products
• Roof coatings and sealants
• Rust removers
• Silicon lubricants
• Other lubricants
• Adhesive removers
• Paint and finish preparation products
• Adhesives such as glues and caulks
• Wood-preserving products
• Products for brush or spray gun cleaning
• Water repellants for wood and cement
• Solvents, as used in degreasers and
paint thinners, stains, and varnishes

PESTICIDES
Pesticides labeled “restrictive-use”
General use pesticides
Old pesticides
Unwanted pesticides

VEHICLE MAINTENANCE
CHEMICALS
Vehicle maintenance products such as
antifreeze, oil and grease,
and transmission fluid
Solvents for oil and grease
removal and disposal
Engine and parts cleaners such as
carburetor and brake cleaner
Paints and paint preparation products
Lead acid batteries
Bettery terminal protector
Tire cleaners
Rust removers
Ignition wire dryer
Gasket removers
Aerosol paint and primer products
Brake quieter
Brush and spray gun cleaners

NOTE: You can identif y strong acids or bases in
the product you are using by noting:
• if the hazard warning label recommends the user
wear skin protection or avoid breathing vapors
• if the product label states the contents are
corrosive
• if the product was intended for commercial use
(industrial-strength cleaner)
• if the product is intended to manage difficult
stains on hard surfaces (rust or lime remover)
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Now that you have completed this inventory,
you are more familiar with hazardous products
found in your home. Review the inventory and consider the following:
• Do I need all of these products in my home?
• Are there less hazardous alternatives I could use?
• Do I have as much information as I need to make
good use, storage, and disposal decisions?
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Chapter

6

LEAD IN AND
AROUND THE HOME:
Identifying and
Managing Its Sources

This chapter addresses sources of lead in and
around the home and explains health hazards associated with exposure to lead. The chapter is divided
into three parts:
1. Identifying Lead Sources Inside the Home
• Lead-based paint in or on pre-1978 homes
• Lead in drinking water from contact with lead
pipes, lead-based solder, or other plumbing
sources
2. Identifying Lead Sources Outside the Home
• Leaded exterior paint
• Automobile exhaust
• Industry
3. Health Effects of Lead on Children
• Avenues of exposure
• Effects and symptoms of poisoning
Completing this chapter will help you identify
and evaluate lead-related risks to your family’s
health. Tips are given for reducing those risks.

Why should you be concerned?
Lead is a soft metal that has been used in ammunition, ceramics, printer’s ink, solder, paint, coins,
leaded crystal, and water pipes; as a gasoline additive;
and for many other purposes. Lead is dangerous
because it is so widely used and lasts forever in the
environment. It never breaks down into a harmless
substance. You can take steps to reduce your exposure
to lead, but you cannot completely avoid it. Reducing
exposure is especially important for children.
Lead poisoning is a serious but preventable health
problem. Many public health experts consider it the
number one environmental health problem in the
United States. Many homes have one or more sources
of lead. An estimated one in 22 or 4.4 percent American preschool children has an elevated blood-lead
level, and the chief suspect is lead-based paint from
older homes. Families can also be exposed to lead
from their drinking water and other sources.
Lead, depending upon the level, can have wideranging effects in humans. Even very low lead levels
in children can slow mental development and cause
learning and behavioral problems. Lead can also

cause high blood pressure in adults. Higher levels
may cause damage to the nervous system and the
reproductive system. Sadly, the effects of lead poisoning are frequently irreversible.

Where are the lead sources
in and around your home?
The most common sources of lead are lead-based
paint, household dust (which can contain lead dust
from deteriorating lead-based paint or remodeling),
soils contaminated by leaded gasoline exhaust and
disintegrating lead-based paint, and drinking water
delivered through lead pipes or in contact with lead
solder. Over the years, lead has been eliminated by
law in residential paint, gasoline, solder, and water
pipes. However, many older homes contain lead
paint, and even newer homes can contain lead from
other sources. Unlike many chemicals, lead does
not break down and can remain for long periods
in paints, dusts, and soil.

PART 1—Identifying Lead
Sources Inside the Home
Identif ying and controlling sources of lead in
and around your home is an important responsibility. To determine potential risks from sources inside
your home, complete the assessment table at the
end of Part 1. The information below will help you
answer the assessment questions.

When was your home built?
According to the U.S. Department of Housing
and Urban Development, 74 percent of all homes
built before 1980 contain potentially dangerous levels of lead paint. Although lead has been banned
from house paint since 1978, the majority of U.S.
homes were built before then. Homes built before
1950 are very likely to have high lead levels, especially in paint used on windows and exterior surfaces. Levels as high as 25 to 35 percent lead by
weight are common. Some pre-1950 paint was
50 percent lead.
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Does your interior paint contain lead,
and what is its condition?

surface), and removal off-site of leaded surfaces are
some of the options for dealing with lead paint. LBP
removal by untrained workers who do not use the
proper methods and equipment can create a much
greater health hazard than leaving the paint alone.

Lead-based paint (LBP) is the most common
source of high lead exposure for children. Most exposure, however, comes from contact with contaminated
household dust rather than from eating paint chips.
As paint ages or as painted surfaces rub against each
other, lead-containing dust is created. If your LBP is
perfectly intact, then the potential risk of accidental
ingestion is greatly reduced. But if lead paint is cracking, chipping, flaking, or being rubbed by contact,
then the danger of lead exposure is much higher.

Is there lead paint on windows and
door frames, and what is its condition?

Testing for lead
To find out if your paint contains lead—and if so,
how much—have it analyzed by experts who test
samples in a laboratory or who examine paint on
site using a portable X-ray f luorescence (XRF) detector. Surface-wipe samples, which are used to test
dust for lead contamination, may be taken by professional inspectors and sent to a lab for analysis. Some
laboratories may analyze surface-wipe samples collected by the homeowner. Do-it-yourself home test
kits are available in stores. They indicate the presence or absence of lead but do not indicate how
much lead is present. Home test kits may not be
reliable for testing surfaces in your home; it is best
to have such tests done by a professional. Check
with local health officials or state or national lead
information resources to find available options.
(See “For More Information” on page 69.)

Is your drinking water lead free?

If you find lead . . .
Remodeling or renovating in areas having LBP is
especially risky. Scraping, sanding, or burning LBP
creates extremely hazardous conditions, and strict
precautions need to be taken—especially if children,
pregnant women, or pets are present. If possible,
homeowners should use the services of a certified
lead inspector and lead-abatement contractor. Paint
removal, replacement of lead-painted parts (such
as windows, door jambs, and moldings), liquid
encapsulants (special paint-like products that cover a

Lead was added to paint to inhibit the growth
of mold on the surface of the paint. Thus, paints
with higher lead levels were used where exposure
to moisture is greatest: on windows, doors, and exterior walls. If high-lead LBP is intact, it poses little
risk. But if it is chipping or chalking off, or is
scraped or sanded during repairs, then the risk of
exposure is great (Figure 6.1). Lead dust, which is
the form most easily ingested, is likely to come from
weathering (chalking) paint and especially from
surfaces that rub or slide together, such as a window
in its frame.

Although your drinking water is not usually a
concentrated lead source like paint or soil, it can still
pose risks to your family. Lead can enter your water
from several points: lead pipes that bring water to the
home, lead pipe connectors, lead-soldered joints in
copper plumbing, and lead-containing brass faucets
and pump components. In some private wells, underwater pumps with brass fittings can cause elevated
lead concentrations in drinking water, especially with
new pumps or if the water is soft. Water that is soft
or acidic can be corrosive and tends to dissolve lead
from pipes and fittings more easily. Home water softeners, though they do have other benefits, may
increase the amount of lead leached into your drinking water if lead is present in your water system.

What can you do to minimize lead in your water?
Water testing will show if lead is present in your
water and whether your water is “aggressive” (acidic
or soft). Contact a state-certified laboratory or health
agency for instructions on how to take a water sample

HOW MUCH LEAD IS IN YOUR PAINT?
Keep good records of any testing so you and future owners can properly manage painted surfaces.
Write the results of lead tests here:
Location of paint sample
Amount of lead found (percentage by
Date of test
weight or milligrams/square centimeter
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HOW ELSE CAN LEAD ENTER THE HOME?
1. In consumer products. Lead is present in such
products as lead-crystal glassware and leaded wine
bottle neck wraps made before 1990. It may also be
in some foreign-made products such as toys (which
may have leaded paint), miniblinds, chalk, crayons,
and food cans (which may be made with lead solder). Although lead is now less common in printing
inks, it may be present in food packaging labels and
newspaper print.
2. From the workplace. Do you work in construction, bridge building, sandblasting, shipbuilding,
plumbing, battery manufacturing, auto radiator repair,
furniture refinishing, or foundry casting? If so, leadcontaminated dust from your work site can be carried
unknowingly into your home on your clothing or skin.
Workers exposed to leaded dusts should shower and
change clothes before entering their homes.
3. In hobby and recreation supplies. If your
hobbies include stained glass, furniture refinishing,
pottery (using lead glazes), or collecting pewter or lead
figurines, you may be exposing yourself and others to
lead. Hunters and fishers who use or make lead bullets
and lead sinkers also come in contact with lead.
Exposure can also occur at indoor firing ranges.
4. In ethnic medicinals or cosmetics. Various
Hispanic and Asiatic communities utilize mixtures
that contain high levels of lead. Some of the stomach
preparations are actually quite toxic.
(Figure 6.2). If lead levels are greater than 15 parts per
billion (ppb), action is recommended. If a city or other
public water supply provides your water, contact that
office for results of the most recent water tests.
A simple way to reduce lead concentrations
is to f lush your plumbing system. You must, however, test a sample from f lushed water to be sure
it is below the lead level of 15 ppb. If your water
system has not been used for more than four hours,

Figure 6.1 Lead-based paint chips can be easily
ingested by children.

Figure 6.2 A state-certified laboratory can provide a water sample container and instructions
on how to take a water sample.
f lush the system by letting the cold water run for
a minute or two before using it for drinking or
cooking.
A lso, always use cold tap water for cooking and
drinking; hot water is more likely to dissolve lead.
Never use water with high lead levels (over 15 ppb)
to mix infant formula. For severe lead contamination, you may need to install a water treatment
device, such as a reverse osmosis system, a distillation system, or an activated carbon filter. Buying
bottled water for drinking and cooking may be the
easiest and least expensive option for dealing with
severe lead contamination (Figure 6.3). Be aware,
however, that bottled water is not necessarily lead
free; call or write to the company and request a copy
of their most recent water test results.

Figure 6.3 Bottled water for drinking and
cooking is one option for dealing with leadcontaminated water.
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Assessment 1—Identifying lead sources
inside the home
Use the assessment table below to rate your
lead-related indoor health risks. For each question,
indicate your risk level in the right-hand column.
Although some choices may not correspond exactly
to your situation, choose the response that best fits.
Refer to the information in Part 1 if you need help
completing the table.

Responding to risks
Your goal is to lower your risks. Turn to the
action checklist on page 70 to record the mediumand high-risk situations. Plan actions to help reduce
your risks.

Figure 6.4 Chipped paint can cause lead
contamination.

ASSESSMENT 1—Identifying Lead Sources Inside the Home
LOW RISK

MEDIUM RISK

HIGH RISK

YOUR RISK

Age of home

Built after 1978.

Built between
1950 and 1978.

Built before 1950

❒ Low
❒ Medium
❒ High

Interior paint

Testing revealed
no lead-based
paint.

Testing revealed
lead-based paint
present, but
intact.

No testing—or—
Defective leadbased paint
identified: it is
chipping, peeling,
or chalking—or—
recent remodeling
has disturbed the
paint.

❒ Low
❒ Medium
❒ High

Windows and
doors

No lead-based
paint, or windows
and doors with
lead-based paint
have been replaced.

Lead-based paint
present but intact.

Defective leadbased paint: it is
chipping, peeling,
or chalking or
untrained workers
have recently
removed the paint.

❒ Low
❒ Medium
❒ High

Water supply

No lead water
pipes, leaded
solder, or brass
fixtures used in
plumbing.

Lead present in
plumbing, but
water has been
tested and precautions have been
taken.

Lead likely to be
present in plumbing, but water has
not been tested
and no precautions
have been taken.

❒ Low
❒ Medium
❒ High

Water acidity or
corrosiveness

Hardness is around
80 milligrams/
liter.
pH = 7.5–8.5

Hardness is
60–80 milligrams/
liter.
pH = 6–7.5

Hardness is
60 milligrams/
liter or less.
pH = less than 6

❒ Low
❒ Medium
❒ High
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the dust levels in the home low, especially on windy
days. Test the soil around the home and test your
drinking water supply to confirm lead contamination.

PART 2—Identifying Lead
Sources Outside the Home
Is your family tracking lead into the home?
The soil around your home can be a significant
source of lead exposure, and levels are highest
where house walls meet the ground (Figure 6.4).
Lead-contaminated soil is a problem when children
play outdoors, when soil is tracked inside the home,
and when vegetables grown in contaminated soil
are not thoroughly washed. Soils may be contaminated by f laking, peeling, or chalking lead-based
paint that follows the “drip line” of the house.
In high auto traffic areas, leaded gasoline
exhaust has been responsible for high levels of
lead in soil, with levels highest near major roadways.
Unleaded gasoline reduces this risk, but after years
of contamination, lead levels can remain high.
If you live near industrial sources such as incinerators, lead smelters, and battery recyclers, you
should be concerned about lead in your soil. Urban
residents should consider having their soil tested
before planting a vegetable garden.
If you live in the counties of the southeast corner
of Kansas, you may have a greater potential for lead
contamination due to the lead mining and smelting
activities of the past. Lead mining and smelting
activities were conducted from the late 1800s to
the 1970s in this area. These activities left large
volumes of abandoned mine tailings containing
elevated levels of lead, and many mine shafts and
pits that have contributed to ground water and surface water contamination in the areas.
Gravel roads in this part of Kansas may contain
high levels of lead. Because of this and the mine
tailings, you may need to clean more often to keep

What can soil tests reveal?
Testing your soil is the only way to detect a lead
problem. Many laboratories can provide this testing.
Parents of children identified as having elevated
blood lead levels (above 10 micrograms/deciliter)
should contact their county health department for
environmental lead testing services. If high lead
levels are found, there are several steps you can take.
Planting grass or covering soil with mulch can keep
your family from tracking the soil indoors or breathing soil dust. In some cases, removal and replacement of heavily contaminated topsoil may be
recommended.

What level is safe?
Relatively safe background levels in soils range
from non-detectable to 200 parts per million (ppm).
Soils with lead levels of 500 ppm or more should
not be used for growing vegetables unless the top
6 to 8 inches are replaced with non-contaminated
topsoil. In undisturbed soil, lead is usually found
in the top 2 to 3 inches.
Lead levels in soil within 85 feet of busy roadways are typically 30 to 2,000 ppm higher than natural levels, and some soils have as much as 10,000
ppm. Soils adjacent to houses with leaded exterior
paint may also have lead levels as high as 10,000
ppm. Levels near industrial sources can be dangerously high, especially in areas downwind. Old
orchards may also have high lead levels due to leadcontaining pesticides applied in the 1940s.

ASSESSMENT 2—Identifying Lead Sources Outside the Home
LOW RISK

MEDIUM RISK

HIGH RISK

Lead-based paint
(LBP) on exterior
of house

No LBP, or LBP is
present but intact.
There is a lawn or
dense landscape
plantings around
the side of the
home.

LBP is weathered
or chalking. There
is LBP in the soil
around the home,
but foot traffic
is kept away.

LBP is chipping,
peeling, or chalking. There is bare
soil or foot traffic
below painted
walls.

❒ Low
❒ Medium
❒ High

Major roadways

No major roadway
nearby.

Major roadway
within 85 feet.

❒ Low
❒ High

Lead-related
industry

No lead-related
industry or
incinerators in
the area.

Lead mine/
smelter, battery
manufacturer or
recycler, or other
lead related
industry.

❒ Low
❒ High
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ASSESSMENT 3—Health Effects of Lead on Children
LOW RISK
Blood test results

Blood-lead level is
under 10 µg/dL.

MEDIUM RISK
Blood-lead level
is 10–19 µg/dL.

Assessment 2—Identifying lead sources
outside the home
Use the assessment table on the previous page
to rate your health risks due to lead outdoors. For
each question, indicate your risk level in the righthand column. Although some choices may not correspond exactly to your situation, choose the response
that best fits. Refer to the information in Part 2 if
you need help completing the table.

Responding to risks
Your goal is to lower your risks. Turn to the Action
Checklist on page 70 to record medium- and high-risk
situations. Plan actions to help reduce your risks.

PART 3—Health Effects
of Lead on Children
If children live in or visit your home,
have they been tested for lead?
Children 6-years-old and younger are much more
likely to be affected by lead than adults. Because
they naturally engage in hand-to-mouth activities,
they are more likely to accidentally ingest lead. Children are at greatest risk from lead because their
bodies are developing and they absorb up to 50 percent of the lead they ingest. Adults absorb only
about 10 percent.

HIGH RISK
Blood-lead level is
20 µg/dL or
higher.

YOUR RISK
❒ Low
❒ Medium
❒ High

Most children with elevated blood-lead levels
do not show visible symptoms. A blood test is the
only way to detect the problem (Figure 6.5). The
lowest levels of lead poisoning have no outward
symptoms but can damage the brain. At higher
levels of poisoning, symptoms may include tiredness, a short attention span, restlessness, poor appetite, constipation, headache, sudden behavior
change, vomiting, and hearing loss. Many of these
symptoms may be mistaken for other illnesses.
Since lead is widespread in our environment,
it is almost impossible to have a zero level in the blood.
Lead levels are measured in micrograms per deciliter
(µg/ dL) of blood. Levels of 10 µg/dL or higher are
considered elevated in children and are likely to cause
negative effects. Many county health departments can
test for blood lead level. Elevated blood lead levels
should be followed by an environmental lead survey
and information to reduce exposure.

Assessment 3—Health effects of lead in children
Use the table above to rate your children’s health
risks due to lead. Indicate the risk level in the righthand column. Refer to the information above if you
need help completing the table.

Responding to risks
Your goal is to lower your risks. Turn to the
Action Checklist on page 70 to record the mediumand high-risk situations you identified. Plan actions
to help reduce your risks.

ACTION CHECKLIST
Go over the three assessment tables to make
sure you have recorded all high and medium risks
in the action checklist on the following page. Next,
write the actions or improvements you plan to make.
Use the information provided in this chapter to help
pick an action you are likely to complete. Write
down a date for carrying out your plan. You do not
have to do everything at once, but try to eliminate
the most serious risks as soon as you can. Often it
helps to tackle the inexpensive actions first.

For More Information
Blood tests
Figure 6.5 A blood test is the only way to detect
elevated blood lead levels in children.
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Contact your family physician or pediatrician
or county public health department.
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Testing of paint samples and drinking water
Contact your county health department or private testing laboratories.
If you pay a water bill, call the office number
on the bill for water test results.

Educational information for parents and others
Contact your county K-State Research and Extension office or the Kansas Department of Health and
Environment (KDHE).

National Lead Information Center
To order a packet of materials about lead, including information specific to your state and locality,
call the center toll-free at (800) LEA D-FYI. For
personal assistance on a lead-related question,
call (800) 424-LEAD.
Kansas Department of Health and Environment
(KDHE), Bureau of Community and Local Health
deals with lead- related health issues. They can offer
advice and possibly assistance with testing and
abatement. Contact KDHE at 109 SW 9th, Suite 604,
Topeka KS 66612; phone (785) 296-0189.

Poison Control Centers phone number in Kansas is:
1 (800) 332-6633 Keep this number by your phone.

Publications
Bulletins available from your county
K-State Research and Extension office:
• Cleaning to Reduce Indoor Air Contamination.
MF2102.
• Protect Children from Lead Poisoning. MF2276.
• For the Children, Lead Testing. (video) SV401.
Brochures available from KDHE (address and
phone listed above):
• Screening Young Children for Lead Poisoning.
November 1997. Centers for Disease Control
(CDC). U.S. Department of Health and Human
Services.
• Childhood Lead Poisoning Prevention
Guidelines. May 1995. KDHE.
• Lead in Your Home. Publication EPA/747-B-98002, June 1998, U.S. Environmental Protection
Agency (EPA).
• Preventing Lead Poisoning in Young Children.
October 1991. Centers for Disease Control
(CDC), U.S. Department of Health and Human
Services. Contact the CDC at 4770 Buford
Highway, Atlanta, GA 30341–3724; phone
(770) 488-7330.
• Lead in Your Drinking Water: Actions You
Can Take to Reduce Lead in Drinking Water.
Publication EPA/810/F93/001. June 1993. U.S.

Environmental Protection Agency fact sheet.
Available from the National Center for Environmental Publications and Information, P.O. Box
42419, Cincinnati, OH 45242-2419; fax (513)
489-8695.
• Reducing Lead Hazards When Remodeling
Your Home. Publication EPA/747/R94/002.
April 1994. U.S. Environmental Protection
Agency. Available from the National Center for
Environmental Publications and Information—
see contact information above.

Kansas Home*A*Syst Helps
Ensure Your Safety
This Kansas Home*A*Syst handbook covers a
variety of topics to help homeowners examine and
address their most important environmental concerns.
See the complete list of chapters in the table of contents at the beginning of this handbook. The end of
each chapter lists resources and other useful information. For more information about topics covered in
Kansas Home*A*Syst, or for information about laws
and regulations specific to your area, contact your
county K-State Research and Extension office.
Contact the Kansas Farm*A*Syst/Home*A*Syst
office at Biological and Agricultural Engineering,
Seaton Hall, Manhattan, KS 66506-2917; phone:
(785) 532-5418. Web page: w w w.engg.ksu.edu/
enggext/ppi/homeasyst; or the National
Farm*A*Syst/Home*A*Syst Office at: B142 Steenbock
Librar y, 550 Babcock Drive, Madison, WI 53706–
1293; phone: (608) 262-0024;e-mail:
<HOMEASYST@MACC.WISC.EDU>.

Kansas Home*A*Syst Team Members:
• Danny Rogers, Extension Irrigation Engineer,
Kansas State University
• Jean Waters, Director, Pollution Prevention
Institute, Kansas State University
• Judy Willingham, Consumer Pollution Prevention Specialist, Kansas State University

Appreciation is expressed for review and revision to:
• Marilyn Bode, Extension Housing Specialist,
Kansas State University
• Mike Bradshaw, Extension Health and Safety
Specialist, Kansas State University
• Barry Brooks, Director, Childhood Lead Poisoning Prevention Program, Bureau of Community
and Local Health, Kansas Department of Health
and Environment
This chapter was based on original materials
written by Karen Filchak, Extension Educator, University of Connecticut Cooperative Extension,
Brook lyn, Connecticut.
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Action Checklist
Lead In and Around the Home: Identifying and Managing Its Sources
Write all high- and medium-risks

What can you do to reduce the risk

Set a target
date for action

Sample: House was built in 1935. Paint
has not been tested for lead.

Arrange for inspection of the condition
of the paint. Test for lead-contaminated dust.

One week from
today: April 3

Interior paint has moderate levels of lead.
Plan to remodel bedroom this spring.

Contact licensed lead-abatement contractor
about project assessment and cost. Contact
local or state health department for recommendations and information.

One month
from today:
April 22

High level of lead in soil around house.

Get information on best grass from County
Extension agent and plant grass to reduce the
dust (containing lead) entering my home.

One week
from today:
March 29
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Chapter

YARD AND GARDEN CARE

7
If yours is like most homes, it is surrounded by
lawns, gardens, shrubs, and trees that require regular maintenance. This chapter examines the potential impact of yard and garden care on the
environment and your health. Topics covered
include the following:
•
•
•
•
•
•

Soil testing
Lawn type and maintenance
Fertilizers and pesticides
Ground covers and erosion protection
Composting
Water conservation
Completing this chapter will help you identify
and evaluate pollution risks and give tips for reducing those risks.

What are the environmental concerns?
Your yard and garden—the natural settings of
your home and property—might be the last places
you would look for pollution problems. Although
a properly cared for landscape benefits the environment, a lush, green lawn can signal environmental
woes. Enthusiastic misapplication or overuse of
chemical fertilizers and pesticides causes the most
harm. If applied improperly, these chemicals can
find their way into drinking water wells and pollute
nearby lakes and streams. Closer to home, children
are particularly vulnerable to pesticides used or
stored without proper safety precautions.
Other problems occur when exposed soil washes
away during a storm, harming wildlife habitat and
choking waterways. Indiscriminate watering of
lawns and gardens wastes large amounts of water.
While it may seem that your contribution to pollution is minor, effects of chemicals, soil loss, and
wasted water from hundreds or thousands of homes
in your region can really add up. Collectively, lawns
constitute the largest single crop in the United States.
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Are you using your time and money effectively?
A mericans spend a lot of money on garden gadgets, f lowers, seeds, and chemical products. They
also dedicate many hours of leisure time to caring
for their yards and gardens. Valuable time and
money may be wasted, however, if homeowners
manage their lawns and gardens in an environmentally unsound way.
Think about the cost, time, and effort it would
take to replace a lawn or garden damaged by overfertilization or misuse of pesticides. Consider the
hard work required to return unsightly, eroded areas
back to productive use. Imagine how much less time
lawn care would take if grass clippings were left on
the lawn instead of being raked and bagged.
You can have a low-maintenance lawn without
losing the well-kept appearance of your home. Good
management practices not only benefit the environment—they can save you time and money as well.
Do not forget about safe storage and handling
of pesticides and fertilizers. (Chapter 5 discusses
good storage practices.) Spills can occur any where
you handle hazardous liquids. Areas where potentially dangerous spills could occur is a good place
to put up the local and state spill response numbers
and these reminders:
• ALWAYS read the label and follow directions
• think about how you would handle a spill
should it occur
• avoid spills by using care
• place the receiving container in a larger pan
or on an absorbant pad that can be discarded
Solid pesticides and fertilizers can usually be
cleaned up and applied to their intended target.
Liquid lawn and garden chemicals can be soaked
up with soil or sawdust and then applied where
intended. Questions about pesticide use or spills?
Kansas Department of Agriculture, Plant Health Division (785) 296-3786 has the answers.
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Managing Your Lawns, Gardens,
and Landscaping
Most homeowners desire a well-kept home landscape with attractive f lowers, woody plants, and
often a green lawn. A lot of time and money is spent
to achieve this ideal, and the number of products
and lawn-care services increases each year to meet
the demand.
Normal applications of lawn and garden products generally pose few problems. A properly maintained home landscape, in fact, can help reduce soil
erosion and increase water retention and soil fertility. Poor maintenance—either through neglect or
excessive chemical use—can lead to soil problems,
polluted runoff, and unsafe well water.
Look over the topics below, and read the ones that
will help you better understand your yard and garden
practices. Fill out the assessment table at the end to
see where you might need to make improvements.

Has your soil been tested?
Adding fertilizer without first testing your soil is
like taking medicine without knowing if you need it.
Your soil already has some of the nutrients needed
for good plant growth, such as nitrogen, phosphorus, and potassium. It is important to find out how
much of each nutrient is present. Soil testing takes
the guesswork out of how much fertilizer to use.
Check with your county Extension office for information on how to test your soil.
Testing involves collecting small soil samples
(8 inches deep) from several places in your yard and
garden. Mix all the samples together, collect a halfcup of the mixture, and take it to your county Extension office. The soil will be analyzed, and you will
receive a lab report that lists amounts of each nutrient in each sample. Because of local differences,
some parts of your property may need regular applications of fertilizer while other areas may need few
or no applications. Soil tests should be conducted
every three to five years.

What fertilizers are needed for your lawn?
Your soil tests will let you know if your lawn
needs fertilizer and if so, how much and where.
Nitrogen is the key plant nutrient for building a
thick, green lawn. Applied at the right time and in
the right amount, fertilizers will supply the nitrogen
your soil needs. If you apply fertilizer at the wrong
time or in the wrong amount, you may make conditions worse, and insect and disease problems can
increase. Excess fertilizer is likely to wash away
before the grass takes it up. Fertilizer in runoff contributes to unwanted plant growth in nearby streams
or lakes. Especially in sandy soils, nitrogen and other
chemicals can seep downward and enter groundwater used for drinking. Fall applications of fertilizer
support strong healthy grass with good winter sur72

GREENING THE WHITE HOUSE
Take a cue from the White House, where the
grounds-keepers have launched a gardening and
landscaping practice designed to protect the environment. The staff now uses integrated pest management (IPM), an environmentally friendly approach
that controls pests using a minimum of chemicals.
(See page 73 for a more detailed description.) They
fertilize according to local recommendations, limit
watering to the early morning hours to save water,
and leave grass clippings on the lawn where they
decompose naturally.
vival and eliminates the need for spring fertilizing.
In fact, fall fertilizing is adequate for the whole year.
If you hire a lawn-care service, make sure they
test your soil before applying fertilizer. Insist that
lawn fertilizers only be applied when the weather
is favorable—when rain is not expected for at least
twenty-four hours—or as specified on the label. Be
sure to keep children and pets away from treated
lawns for twenty-four hours. Sweep excess fertilizer
off of walks and back onto the lawn before it is
washed away by rain. Nonchemical fertilizers, such
as compost, bloodmeal, fish meal, and other soil
amendments also should be applied based on the
needs of your lawn.

Are you taking proper care of your lawn?
It will be easier to keep your lawn healthy if the
type of grass is suited to local growing conditions,
which include rainfall amount, temperature, soil
type, and available light. Contact your county Extension office for advice on recommended grasses for
your region.
Cutting your grass to the right height is important; lawns cut too short invite weeds to invade.
Grass clippings should be left on the lawn. In many
cases, they supply enough natural fertilizer so that
only moderate amounts of additional nitrogen fertilizer are needed to keep your lawn green and healthy.
Clippings should be swept off of paved surfaces so
they aren’t carried away by storm water.

Are you applying pesticides wisely?
Although removing weeds, insects, and other
pests by hand is safest for the environment and your
health, pesticides, if properly used, may pose a minimal risk. The key is doing your homework before
you start treatment. Correctly identif ying the pest
is the first step. Many plant problems are not caused
by insects or disease but are related to temperature
extremes, waterlogging or drought, damage caused
by lawn mowers, or overuse of chemicals.
Learn when and where pesticides may be
needed to control problems. Apply them only where
pests occur. Select chemicals labeled specifically for
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the pest you are trying to control. Check with your
county Extension office or garden supply store for
information. Remember to read the pesticide label
carefully and follow directions for application rates
and methods.
When mixing chemicals, be very sure that you
NEVER let the end of the hose hang into the opening
in the top of the sprayer. This practice is the only
way to prevent chemicals from being siphoned back
into your home’s plumbing and your drinking water.
If you connect a chemical applicator to the water
system in any way, be aware that unless the proper
protection is in place, the chemicals can back f low
through the hose into your house. The hose end
sprayer is the most common example of such an
applicator. Where an air gap cannot be maintained,
a backf low prevention device such a check valve
or vacuum breaker should be installed on the water
supply line. For example, if you are using a pesticide
sprayer that attaches directly to a hose, a hose bibb
vacuum breaker should be installed on the faucet to
which the hose is connected.
Pest prevention is often simpler (and cheaper)
than pest removal. If you have disease-resistant
grasses or other plants and keep them healthy, pests
will be less of a problem. Be sure to ask yourself, for
the sake of clean groundwater and an environment
with fewer chemical pollutants, if you can tolerate
a few more weeds and “bugs” around your home.
Integrated Pest Management (IPM)
It sounds fancy, but Integrated Pest Management,
or IPM, is simply a systematic approach to controlling
pests in your landscape. Although use of nonchemical controls is preferred, chemicals may be
used selectively if nothing else works. Weeds can be
controlled by hand pulling (Figure 7.1) or hoeing,
and certain bugs can be removed by picking them off
vegetables and garden plants. Cleaning up dead leaves
and debris removes potential homes to pests. Using
natural predators to control pests is another method;
you can release into your garden beneficial insects
and microorganisms that feed on pest insects.
When chemical controls become necessary, use
ONLY products labeled for the target pest. Follow
directions carefully and mix only the amount you
need. For IPM to work, you will have to give more
time and attention to your yard and garden.

Figure 7.1 Pull weeds by hand instead of
controlling with chemicals.
You can protect soil and reduce erosion by
planting ground-cover vegetation or using woodchip mulch or landscape fabric. On steep slopes,
plant a grass which is attractive when left unmowed,
such as fine fescue. Grasses hold the soil better than
other types of plantings. Building terraces or retaining walls on slopes can also help prevent soil loss.
As with lawns, choose plants that are suited to your
area and resistant to insects and diseases.

Do you make compost?
Composting is a cost-effective, natural way to
handle leaves, grass clippings, and other yard wastes
—materials that might otherwise end up in a landfill.
Composting creates an organic, slow-release

Do your landscape practices help
prevent soil erosion?
Like pesticides and fertilizers, soil washed away
by rain can pollute streams, lakes, or ponds. Even
if you do not live near water, soil will eventually
be carried to surface water in runoff from storms.
Gardens, lawns, and construction sites with areas
of bare soil—especially on sloped land—are prone
to soil erosion.
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Figure 7.2 Compost piles will remain relatively
odor-free if they are turned and aerated
regularly.
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fertilizer and soil-enhancing material. It takes advantage of nature’s recycling system for breaking down
plant and other organic materials. Proper composting also allows for neutralization of some pesticides which otherwise might make their way to the
water resource. Another benefit is that the nutrients
are released more slowly than other forms of fertilizer. Plants are benefited, while the chance that
nutrients will reach ground and surface water is
reduced. Some studies indicate that mature compost
can bind heav y metals so that there is no movement
in the water environment.
To compost, simply put yard wastes in a pile, or
install homemade or store-bought bins to contain the
material. In addition to yard waste, you can add vegetable trimmings and fruit peels from your kitchen.
Your compost pile will remain relatively odor-free
if it is turned and aerated regularly (Figure 7.2).
One word of caution: animal manures contain
high levels of nitrogen and different types of manure
have different levels. If manure is left in piles
exposed to the weather, nitrogen-rich runoff may
result. If you mix manure from horses, sheep, cows,
or other plant-eating animals into your compost, be
sure to add plenty of high-carbon materials such as
leaves, straw, or sawdust to keep concentrations of
nitrogen and other nutrients low. This will help prevent contamination of groundwater. Do not put pet
wastes (from cats and dogs) in compost piles
because of potential parasite and disease problems.
Try to locate piles at least 50 feet from any wells,

lakes, or rivers. Finished compost can be mixed into
garden soil or spread on lawns as a slow-release fertilizer. Check with your county Extension office,
garden store, and the library for composting techniques and information.

Do your yard care practices save water?
The average American uses approximately
200 gallons of water each day. About half of that
water may be used for landscaping and gardening,
depending on climate, time of year, and plant species
in the landscape. This is an immense amount of clean
water—and only a small portion is actually used by
your plants. If you convert your landscape plants to
ones adapted to your region and climate, you will take
the biggest step in conserving water. This concept has
become known as “Xeriscaping,” and has been found
to be not only water-saving, but low maintenance.
Many native plants are insect tolerant or resistant,
decreasing the need for pesticide use. Such plantings
are adapted to the climatic extremes found in Kansas
and once established will recover nicely, meaning the
gardener does not have to replant as often.
Western Kansas receives far less rain than the
eastern half of the state. In those counties with dry
climates, there are many native plants that are
drought-tolerant. Consider using drought-resistant
turfgrass species like tall fescues and buffalo grass.
Reduce the amount of high-maintenance lawn.
Perennial f lowers conser ve water because their
roots grow deeper than annual plants and require

Figure 7.3 Placing containers with 1-inch marks under your sprinkler will help measure how much
water you are applying.
74

Kansas Home*A*Syst: An Environmental Risk-Assessment Program for the Home

little or no watering once established. A shallow
mulch (about 2 inches deep) of wood or bark chips
over bare soil will reduce storm water runoff and
keep water from evaporating. Your county Extension office is an excellent resource for suggestions
of plants adapted to your area. Plant nurseries which
sell plants grown locally are usually able to help you
select those plants which fit your gardening desires
as well as the conditions in your landscape.
Watering wisely
Because most plants can tolerate at least short
dry periods, watering should be timed to meet the
biological needs of plants. Watering slowly and
deeply helps develop deep roots; in the long run,
your plants will need less frequent watering. Plants
that seem to benefit most from shallow watering are
the ones you do not want—weeds.
Plants can absorb only so much water.
Overwatering wastes water and can injure certain
plants. Placing several containers with 1-inch marks
under your sprinkler will help you gauge how much
water your lawn or garden is getting (Figure 7.3).
Another option in some regions is to allow
established cool-season lawn grasses such as blue
grass or fescue, to go dormant during the hot, dry
summer rather than to continue irrigating. Drip irrigation systems deliver water to the intended plants
efficiently and easily. Some onsite wastewater treatment systems utilize underground drip irrigation,
resulting in reuse of the water. Perennial f lowerbeds
are good candidates for drip irrigation since the
lines can be left in place year around. The time of
day you irrigate matters, too—early morning is best.

Assessing your yard and garden care
The assessment table on page 76 will help you
identif y potential environmental risks related to your
yard and garden maintenance practices. For each
question, indicate your risk level in the right-hand
column. Although some choices may not correspond
exactly to your situation, choose the response that
best fits. Refer to the previous pages if you need
more information to complete the table.

target date will keep you on schedule. You do not
have to do everything at once, but try to eliminate
the most serious risks as soon as you can. Often it
helps to tackle inexpensive actions first.

For More Information
Web sites:
w w w.oznet.ksu.edu/pubs/library—look under
“horticulture” and “ miscellaneous—solid waste
management”
w w w.csu.org/xeri—maintained by the City of
Colorado Springs; explains xeriscaping and contains
an exhaustive list of plants with pictures and their
characteristics for garden use
w w w.waterwiser.org/wwlinks.html—
maintained by the American Water Works Association, contains links to many web sites dealing with
water conservation

Publications
Bulletins available from your county or
K-State Research and Extension Office:
• Bermuda grass Lawns. MF-1112.
• Planting a Home Lawn. MF-1126.
• Mowing Your Lawn. MF-1155.
• Watering Your Lawn. MF-2059.
• Overseeding Your Lawn. MF-2116.
• Shade-Tolerant Grasses. MF-2128.
• Aerating Your Lawn. MF-2130.
• Kentucky Bluegrass Lawns. MF-2262.
• Buffalo grass Lawns. MF-658.
• Tall Fescue Lawns. MF-736.
• Fertilizing Kansas Lawns. MF-2324.
• Fall Lawn Fertilizing Program. MF-628.
• Weed Control in Home Lawns. (in progress)
• Making & Using Compost at Home. MF-1053.
• Recycling Grass Clippings. MF-2110.

Soil testing
Contact your county K-State Research and Extension Office or private testing laboratories. In your
yellow pages, look under the heading “laboratories”
or “soil testing.”

Responding to risks

Poison control centers

Your goal is to lower your risks. Complete the
action checklist page 77 to help make plans to
reduce your risks.

Kansas Poison Control Center toll-free phone
number: 1-800-332-6633. Keep it by your phone.

ACTION CHECKLIST
In the checklist on page 77, write down all
medium- and high-risk practices you identified in
the assessment table. For each risk, write down
improvements you plan to make. Use recommendations from this chapter and other resources to
decide on actions you are likely to complete. A
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In case of spills:
✓
✓
✓
✓

Call your Sheriff’s Office
Call your nearest Fire Department
Call your Kansas Department of Health and Environment District Office—see inside back cover
Call the Kansas Department of Health and Environment in Topeka (785) 296-1679
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ASSESSMENT 3—Yard and Garden Care
LOW RISK

MEDIUM RISK

HIGH RISK

YOUR RISK

Fertilizers

Soil is tested for
nutrients and
fertilizer is used as
recommended.

Soil is tested but
fertilizer use is not
measured.

Soil is not tested and
fertilizer is used in
large amounts.

❒ Low
❒ Medium
❒ High

Pesticides

Nonchemical or lowtoxicity methods
(such as integrated
pest management)
are used to control
pests.

Chemicals are used
according to label
instructions,
whether pests are
present or not.

Chemicals are used
without regard to
label instructions or
conditions.

❒ Low
❒ Medium
❒ High

Lawn (turf) type
and maintenance

Turfgrass is suited to
soil type, available
sunlight, and
climate. Grass is
pest-resistant and
mowed to the
proper height.
Fertilizer is applied
only in the fall.

Turfgrass is suited to
the site but is
overfertilized and
mowed short.

Grass type is not
suited to available
light, soil type, or
climate. Grass is
pest-prone and
mowed too short.

❒ Low
❒ Medium
❒ High

Ground cover
and other plantings

Grasses, ground
covers, flowers,
trees, and shrubs are
planted to reduce
soil erosion.
Plantings resist
insects and disease.

A slow-spreading
ground cover is used.

A hilly landscape or
lack of ground cover
causes soil erosion.
Plants require insectand disease-fighting
chemicals to survive.

❒ Low
❒ Medium
❒ High

Composting

The compost pile is
well maintained: It is
aerated regularly and
contains yard waste,
vegetable food
scraps, and a
nitrogen source such
as manure.

The compost pile is
poorly maintained: It
is not aerated or
lacks the proper mix
of materials. Dog,
cat, and other pet
wastes are added to
the pile.

The compost pile is
poorly maintained:
It contains excessive
high-nitrogen material and is not turned
regularly. The pile is
less than 50 feet from
a shallow well or
surface water.

❒ Low
❒ Medium
❒ High

Water
requirements
of plants

Grass, f lowers, trees,
and shrubs are able
to survive with
normal rainfall and
occasional watering
during dry periods.
Xeriscaping is
practiced.

Landscape plants
require frequent
waterings during the
summer.

Heavy watering is
required to keep the
lawn and other
plants alive.

❒ Low
❒ Medium
❒ High

Water methods

Watering is done in
the morning or
evening, only as
needed. Low wateruse devices (like drip
irrigation) are used.
The sprinkler system
is on manual control.

Watering is excessive. (For example:
The sprinkler is left
unattended, much
water lands on the
pavement, or automatic watering
occurs during rain
events.)

Watering is done
during the heat of
the day. The sprinkler system is used
daily without regard
to weather conditions. There is
excessive water
runoff.

❒ Low
❒ Medium
❒ High
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Action Checklist
Yard and Garden Care
Write all high and medium risks below

What can you do to reduce the risk?

Set a target
date for action

Sample: Fertilizers applied but soil has
never been tested.

Find laboratory that does soil testing. Take
samples and send them to lab.

One week from
today: March 15

Kansas Home*A*Syst Helps
Ensure Your Safety
This Kansas Home*A*Syst handbook covers a
variety of topics to help homeowners examine and
address their most important environmental concerns. See the complete list of chapters in the table
of contents at the beginning of this handbook. The
end of each chapter lists resources and other useful
information. For more information about topics
covered in Kansas Home*A*Syst, or for information
about laws and regulations specific to your area,
contact your county K-State Research and Extension
Office.
Contact the Kansas Farm*A*Syst/Home*A*Syst
Office at Biological and Agricultural Engineering,
Seaton Hall, Manhattan, KS 66506–2917; phone:
(785) 532-5418. Web page: ww w.engg.ksu.edu/
enggext/ppi/homeasyst; or the National
Farm*A*Syst/Home*A*Syst Office : B142 Steenbock
Library, 550 Babcock Drive, Madison, WI 53706–
1293; phone: (608) 262-0024; e-mail:
<HOMEASYST@MACC.WISC.EDU.
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8

LIQUID FUELS:
Safe Management
of Gasoline, Heating Oil,
Diesel, and Other Fuels

Liquid fuels are used every day to power
vehicles, run machines, and heat homes. This chapter helps identif y potential fuel-related risks to the
environment and your family’s health. It is divided
into two parts:
1. Portable Fuel Containers. Fuel stored in
portable containers and gas tanks of gasolinepowered machines is a potential risk to groundwater and surface water. If you own any of the
following, this part of the chapter applies to you:
• lawn mower
• chain saw
• leaf blower or snow blower
• weed trimmer
• auxiliary generator
• kerosene heater
• snowmobile
• camp stove
• motorboat
• automobile
• farming implements
2. Above-ground, Underground, and Basement
Storage Tanks. This part of the chapter is for
homeowners with above-ground, underground,
or basement fuel tanks—active or inactive—
on their property.* Topics discussed include:
• tank location
• tank management
• tank removal and abandonment
*

The information in this document is applicable to Kansas farm and residential tanks
that hold a total of less than 1,100 gallons.
Larger tanks or those used for business
purposes are subject to more stringent
regulation. This chapter does not cover the
storage of liquefied gases, such liquid propane (LP) and liquid natural gas.

What are the environmental and health concerns?
You may not have thought much about how you
store gasoline, heating oil, and other fuels on your
property. If you are like most people, you own at least
78

one fuel-burning device such as a lawnmower and
probably keep fuel in portable containers that hold
1 to 5 gallons. For home heating and vehicle use, you
may also have larger quantities of fuel kept in underground, basement, or above-ground storage tanks.
Fuels are hazardous. Improperly managed, they
can pollute the water you drink and the air you
breathe. It is critical to prevent spills and leaks. As
little as 1 gallon of gasoline can quickly contaminate
groundwater above health advisory levels. Petroleum
products contain many toxic compounds, including
benzene, which is known to cause cancer.
You cannot depend on taste or smell to alert you
about fuel in your drinking water. Contamination
can come from unexpected sources. Unknown or
forgotten underground tanks have come back to
haunt property owners. Contaminated soil and
water can rob your property of its value, trigger environmental liability and costly cleanups, and drive
away lenders and property buyers. Vapors from fuel
can ignite fires or collect underground and explode.
Fuel stored in large tanks poses greater risks of
contamination than small quantities stored for
lawnmowers and similar equipment. While you
should pay particular attention to high potential risks
from large tanks, storing any amount of fuel
increases the environmental risks around your home.
Improving fuel storage and management protects
the health of your family, your community, and the
environment. Better management can also safeguard
your biggest investment—your home. This chapter
can help you evaluate how you manage liquid fuels,
identify areas of risk, and develop an action plan to
reduce or eliminate potential problems.

PART 1—Portable Fuel Containers
How much fuel do you buy and use?
It is best to purchase and store minimum
amounts of fuel for short periods. This means
(1) buying in small quantities and (2) buying no
more than you need for a month or so of mowing
the lawn or blowing snow.
Do you have more than a gallon of leftover fuel
at the end of a season? Next time, buy less. If there
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are leftovers, try to use them up. Excess gasoline
can be poured into a car’s gas tank: Dilute one part
old fuel with five parts new fuel to protect your
engine. Leftover gasoline can also be given to a
neighbor to use (Figure 8.1). Beware of oil-blended
fuels, which should be used only in engines
designed for them. Fuel stabilizers may extend the
shelf life of fuels.

Do you store fuels in approved containers?
It is important to use only safe, approved, or
original sale containers to store fuels (Figure 8.2).
UL-approved containers (red for gasoline, blue for
kerosene, and yellow for diesel) can be purchased
in places as convenient as your local hardware store.
The container should be clearly labeled to identif y
its contents and fitted with a spout or other device
to allow pouring without spilling.
Storing fuels in an uncovered or unapproved
container is dangerous. For an extra measure of spill
protection, keep fuel containers inside a bucket or
other container that can prevent leaks from spreading. Spills can occur any where you handle hazardous liquids. Areas where potentially dangerous spills
could occur is a good place to put up the local and
state spill response numbers and these reminders:
• ALWAYS read the label and follow directions
• think about how you would handle a spill should
it occur
• avoid spills by using care
• place the receiving container in a larger pan or
on an absorbent pad which can be discarded
Should a fuel spill occur, use kitty litter, vermiculite, newspaper, rags, or dirt to contain and
absorb the liquid. Place the material in a plastic bag
or sealable can and put it in the trash. NEVER wash
it down the drain or into the gutter.

Figure 8.2 Use only UL-approved or original sale
containers to store fuel. Storing fuel in an unapproved container, such as a glass jar or plastic
jug, is dangerous.

Are containers kept in a well-ventilated,
safe place?
To avoid fuel vapors—which are a health hazard
and fire danger—keep fuel containers and fuelpowered devices in a secure, well-ventilated place
with an imper vious (paved) f loor. Storage in an
unattached shed or garage is safer than storage
in a garage attached to your home or in a basement
(Figure 8.3). Store containers off the f loor. Keep
them out of the reach of children and make sure
the lids are tight to prevent easy access.

Do you check your fuel containers
or machinery regularly?
Periodically check for leaks from storage containers and fuel-driven devices, especially if they
have not been used for some time. Small leaks can
add up over time. You can keep on top of things
through regular inspections and maintenance.
A lways recycle or safely dispose of engine maintenance products. (See Chapter 5, “Managing Hazardous Household Products,” for more information on
disposal and recycling.)

Assessment 1—Portable fuel containers
Check all the places where you store fuels—a
garage, basement, or shed—and examine how fuels
are stored. Use the assessment table on the following
page to evaluate your practices. Some choices may
not match your situation exactly, but answer the
best you can. Refer to Part 1 above if you need more
information to complete the table.

Responding to risks

Figure 8.1 If you have leftover fuel at the end of
lawn mowing season, a neighbor may be able to
use it up.

Your goal is to lower your risks. Turn to the
Action Checklist on page 87 and record the mediumand high-risk practices you identified in the assessment table. Use the recommendations in Part 1 to
help plan actions to reduce your risks. If you need
more information, contact local fire officials.

Chapter 8—Liquid Fuels: Safe Management of Gasoline, Heating Oil, Diesel, and Other Fuels

79

PART 2—Above-ground, Underground,
and Basement Storage Tanks
It is vital to know about fuel storage tanks on
your property—including tanks that are currently in
use and those that are abandoned. As a tank owner,
you have many responsibilities and must keep up
with increasingly strict laws. Although owners of
farm and residential tanks of less than 1,100 gallons
capacity are not required to register with the Kansas
Department of Health and Environment, providing
registration makes financial assistance accessible
should leakage occur.
You are financially responsible for leaks from a
tank on your property, even if you are unaware of
the tank’s existence. Standard homeowner’s
insurance does not typically cover the costly cleanups. Contact the Kansas Department of Health and
Environment (KDHE) at (785) 296-1678 to learn
more about your legal responsibilities.
Part 2 is divided into three sections: 2a, Tank
Location; 2b, Tank Management; and 2c, Tank
Removal and Abandoned Tanks. Review the informa-

Figure 8.3 Storing fuel in an unattached shed
or garage is safer than storing it in an attached
garage or basement.

ASSESSMENT 1—Portable Fuel Containers
LOW RISK

MEDIUM RISK

HIGH RISK

YOUR RISK

Quantities stored

Moderate amounts
of fuel are purchased. Fuel is
stored for less than
six months.

Fuel is stored
more than six
months before
use.

Excess quantities
of fuel are purchased. Fuel is
stored more than
twelve months.

❒ Low
❒ Medium
❒ High

Container safety

Fuel is stored in a
UL-approved or
original sale
container.

Fuel is stored in a
UL-approved or
original sale
container with
signs of age or
damage.

Fuel is stored in a
non-approved
container (for
example, a glass
jar or open
container).

❒ Low
❒ Medium
❒ High

Storage location

Fuel is stored in a
well-ventilated,
unattached garage
or shed away from
the house. Concrete f loor is best.

Fuel is stored in a
garage attached to
the house. The
area is poorly
ventilated.

Fuel is stored
inside the home or
in the basement.
Dirt f loor is least
safe.

❒ Low
❒ Medium
❒ High

Management
and disposal

Fuel is used up in
devices, so
disposal is unnecessary. Spill
containment is
always used.

Fuel is stored
on- site indefinitely or until
evaporated. Spills
are not contained,
but are wiped up.

Fuel is poured
down a house
drain or storm
drain, poured on
the ground, or
sent to a landfill.
Spills are ignored.

❒ Low
❒ Medium
❒ High

Leak detection

Storage containers
and fuel-driven
devices are
examined often
for leaks.

Storage containers
and fuel-driven
devices are
sometimes examined for leaks.

Storage containers
and fuel-driven
devices are never
examined for
leaks.

❒ Low
❒ Medium
❒ High
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tion in each section, then answer the assessment
questions that follow.
For the assessments in Part 2, start by gathering
basic information. How many tanks do you have and
where are they located? Assess each tank separately.
Using records or your memory, reconstruct the history of each tank. When was it installed? Has it been
serviced or inspected? Unless you are certain you
have no inactive underground tanks, it is best to
check for them.

Part 2a—Tank location
This section covers both aboveground and
underground tanks but not basement storage tanks.
In the assessment table at the end of the section,
answer only those questions that apply to you.
Remember to assess each tank separately.
How far is your tank from wells and surface waters?
Fifty feet is the minimum recommended distance
between your tank and nearby wells, but the greater
the distance, the better. Other factors can inf luence
the risk related to distance. Tanks are safer when
located downslope (downhill) from wells. Certain
soil types—such as sandy soils—allow pollutants to
seep more rapidly into groundwater. The 50-foot
minimum also applies to the distance from streams,
wetlands, ponds, and other surface water. Kansas
recommends greater minimum distances and some
jurisdictions have specific requirements. Check with
local officials for the standards in your area.
For each high-risk tank, consider having a professional remove it or move it as far from wells and surface water as possible. If a tank must be near a well or
surface water, aboveground tanks with secondary containment are preferred. Never try to convert an underground tank into an above-ground tank or vice versa.
For professional assistance, contact the Kansas Department of Health and Environment at (785) 296-1678 for
information about underground storage tanks, or the
Kansas Fire Marshal’s Office at (785) 296-3401 for
information about above-ground storage tanks. If it is
not possible to remove high-risk tanks, be extra careful
to monitor them for spills and leaks.
What is the distance to the water table?
In most places, if you dig straight down, you
will eventually reach water. This “water table” may
be a few feet to hundreds of feet down. The distance
to the water table is important for several reasons.
When water is close to the surface, there is
greater chance for it to come in contact with the
steel walls of a tank. In wet conditions, metal corrosion is more likely to occur. Some types of soil, especially clay, may also promote rusting.
Spills reach groundwater more quickly if the
water table is close to the surface. Your tank may be
exposed to similar water problems during f looding.
You can get help finding out about your water table

from agencies such as the Kansas Geological Survey,
the Kansas Department of Health and Environment,
or professionals such as well drillers. If you do not
know how deep your underground tank is buried,
assume it is no more than 10 feet. Again, for each
high-risk tank, consider having a professional relocate or remove it. The cost of moving it today may
be far less than paying for cleanup in the future.
Assessment 2a—Tank location
Evaluate your situation using the assessment
table on the following page. Choose the response
that best describes your situation. Refer to Part 2a
above if you need more information.
Responding to risks
Turn to the Action Checklist on page 87 to
record medium and high-risk practices. Use the
recommendations in Part 2a to help plan actions
to reduce your risks.

Part 2b—Tank management
This section deals with all three types of tanks
(aboveground, underground, and basement). In the
information below, review the parts that apply to
the tanks you have.
Is your underground tank old and possibly leaking?
This is your highest concern. Buried tanks over
fifteen years old have a dramatically higher chance
of leaking. But even newer tanks and piping can
leak, especially if they were incorrectly installed.
Corrosion protection helps keep steel tanks from
leaking. Most older tanks do not have this protection
and are at high risk for leaks. It is expensive to put
corrosion protection on existing tanks, and it may
be more cost-effective to replace unprotected tanks.
It is highly recommended that new underground
tanks located at farms and residences have corrosion
protection such as an interior tank liner, a protective
coating on the tank exterior, or cathodic (electric–
chemical) protection. Fiberglass tanks do not corrode but are vulnerable to other problems, such as
puncture by sharp objects.
Have you checked pipes and hoses?
The pipes, hoses, valves, and fittings connected
to a storage tank can be a major source of leaks.
They are often overlooked, especially if buried
underground. Here, too, age is a factor. Piping fails
because of corrosion, accidents, and weatherrelated factors such as frost heaving. Professional
installation and inspection is your key to avoiding
problems.
How will you detect leaks?
Leak detection is more complicated for underground storage tanks and is critical for tanks older
than fifteen years. Set up a schedule to regularly
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inspect all tanks for leaks and damage, including
heating oil tanks in your basement.
One way to detect leaks is called “tank and pipe
testing” or “tightness testing.” This involves placing
the tank, piping, and contents under pressure and
checking for leaks. Testing underground storage
tanks is difficult and can be dangerous; only licensed
professionals should attempt this procedure. A list of
licensed tank testers can be obtained from KDHE by
calling (785) 296-1678. Many tank owners choose to
have their underground tanks removed rather than
pay for costly testing.
Do you keep track of fuel levels in the tank?
A less expensive way to check for leaks is to
monitor the level of fuel over time. Measure precisely and record the amount of fuel in the tank each
month. Then compare your records to the amount of
fuel delivered and dispensed. Differences in your
records may indicate a leak. This method is generally
not accurate enough to detect small leaks, and one
gallon of fuel can contaminate millions of gallons
of water. Underground tanks for heating fuel dispense automatically when in use and are best monitored in summer. If you suspect a problem, contact
your local fuel supplier.
What signs of trouble should you look for?
Environmental changes. Your senses—sight,
smell, and taste—are an important part of your leak
detection plan. Is there an unexplained oil-like substance on streams or wet places near the tank?
Is nearby soil stained with petroleum? Is there
a strong and constant smell of petroleum near your
tank? Have you or your neighbors smelled fuel odors

WHO ARE YOU GOING TO CALL?
For more information on leak detection and for
names of approved tank-testing methods and suppliers, contact KDHE officials at (785) 296-1678,
or a representative from a fuel marketing association.
near plumbing or sewer line openings, or in basements, or have you tasted it in your drinking water?
Normally you can see leaks from an aboveground
tank, but you should be aware of leaks in areas you
cannot easily see, such as where the tank is in contact with the ground.
Mechanical changes. Be aware of unusual
or changing operating conditions at the pump.
Does your suction pump rattle and does fuel f low
unevenly? Does the pump hesitate too long before
dispensing? These may be signs of leaks or damage
to the piping.

What spill-protection actions have you taken?
Overfilling is the common—and most avoidable—
cause of spills. Never walk away while filling a
vehicle with fuel. Close supervision of fuel transfers is
one of your best forms of protection. Automatic shutoff devices are available to prevent spills but are not
suitable for every tank. Spills resulting from overfilling
basement (home heating fuel) tanks can be reduced by
installing a vent whistle or fill-level indicator. Ask a tank
or fuel supplier about these devices.
Box-like containment structures for aboveground tanks can prevent leaks and spills from
spreading. Even if the entire contents of a tank leak,
well-designed containment should keep the fuel and
any water that has accumulated in the containment

ASSESSMENT 2a—Tank Location
LOW RISK

MEDIUM RISK

HIGH RISK

YOUR RISK

Distance from
your water well

The tank is greater
than 100 feet from
a water well.

The tank is
between 50 and
100 feet from a
water well.

The tank is less
than 50 feet from a
water well.

❒ Low
❒ Medium
❒ High

Distance from
surface water

The tank is greater
than 100 feet from
a wetland, stream,
river, pond, or
lake.

The tank is
between 50 and
100 feet from a
wetland, stream,
river, pond, or
lake.

The tank is less
than 50 feet from a
wetland, stream,
river, pond, or
lake.

❒ Low
❒ Medium
❒ High

Water table

The water table
(distance to
ground water) is
consistently more
than 20 feet below
the surface.

The water table is
consistently
between 5 and 20
feet below the
surface.

The water table is
consistently 5 feet
or less below the
surface.

❒ Low
❒ Medium
❒ High
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structure from escaping. You can construct a concrete dike and pad, or purchase special structures
made for containment. It is highly recommended
that a containment structure be provided for all
above-ground storage tanks and fueling areas. Many
Kansas communities require such containment measures; contact your local fire official regarding
requirements in your area.
Spills can occur anywhere you handle liquid
fuels. Areas where potentially dangerous spills could
occur are a good place to put up the local and state
spill response numbers and these reminders:
• think about how you would handle a spill should
it occur
• avoid spills by using care
• place the machine being fueled on an absorbent
pad which can be discarded
Should a fuel spill occur, use kitty litter, vermiculite, newspaper, rags, or dirt to contain and

absorb the liquid. Place the material in a plastic bag
or sealable can and put it in the trash. NEVER wash
it down the drain or into the gutter.
Is your fuel secure from theft?
Preventing access to your gasoline and diesel
pumps protects against theft and vandalism, and
lowers pollution risks. Unauthorized users can damage your tank, add contaminants, or spill fuel. The
simplest form of security is to lock your pump.
Enclosing an above-ground tank within a 6-foot
locked fence offers better security.
Are your tanks protected from accidents and damage?
Aboveground tanks can leak if they are not wellsupported or protected from damage by vehicles
and other objects. Tanks should be placed on a
solid, stable base or on footings made of brick, cinder block, or concrete that resist changes in soil

ASSESSMENT 2b—Tank Management
LOW RISK
Tank location

MEDIUM RISK
Aboveground

HIGH RISK

YOUR RISK

Underground.

❒ Medium
❒ High

Underground

❒ Low
❒ High

No testing or fuel
use accounting is
done.

❒ Low
❒ Medium
❒ High

Filling is
unattended.

❒ Low
❒ High

Fuel tank type

Aboveground

Leak detection
procedures
(primarily for
underground tanks)

Tank is regularly
tested for “tightness,” and
monthly fuel use
accounting is
done.

Spill and overfill
protection (for
gasoline or diesel)

Filling is closely
supervised.

Tank containment
(aboveground
tanks)

Tank is on a
containment pad/
dike capable of
holding 125% of
the tank volume.

Tank is on an
impervious
surface without a
berm or dike for
containment.

Tank has no
protection to
contain major
leaks and spills.

❒ Low
❒ Medium
❒ High

Tank security (for
gasoline or diesel)

Tank or pump is
surrounded by a
6-foot locked
fence, plus there
is a lock on the
pump

Fill hose is locked.

No fence or
enclosure is
around the tank
and there are no
locks.

❒ Low
❒ Medium
❒ High

Damage protection
(aboveground and
basement tanks)

Tanks and pumps
are on stable
concrete or steel
supports. Tank is
well-protected
from damage by
impact.

Tank is in contact
with the ground or
on poor footings.

Tank is not wellshielded from
impact.

❒ Low
❒ High

Monthly fuel use
accounting is
done.

Chapter 8—Liquid Fuels: Safe Management of Gasoline, Heating Oil, Diesel, and Other Fuels

83

moisture and frost heaving. In your basement, do not
store anything around or under a heating oil tank.
Heavy objects can damage pipes. If your tank is
located in a garage or outdoors, it needs to be protected from damage by your vehicle. If it is not
enclosed in a structure, install posts or other barriers around it.
Assessment 2b—Tank management
Evaluate your situation using the table on the
previous page. Read the left-hand column to see
which questions apply to you. Indicate your risk
level in the right-hand column. Refer to Part 2b if
you need more information.
Responding to risks
Use the Action Checklist on page 86 to record
medium and high risks identified above. Use the
recommendations in Part 2b to help plan actions to
reduce your risks.

Part 2c—Tank removal and abandoned tanks
Unused tanks may pose potential risks to health,
the environment, and financial assets (Figure 8.4).
Sometimes old pumps or fill pipes reveal the location of forgotten tanks. Former owners of the property, neighbors, or local fuel suppliers may be able
to help.
What should you do with an abandoned tank?
Inactive tanks are an environmental threat until
removed. Emptying and filling them with inert material like sand or soil is one solution, but it may not
be permitted in your city or county.

Your best environmental and legal protection is
to have abandoned tanks removed and soil and
groundwater checked for contamination. Contact
the Kansas Department of Health and Environment
(KDHE) to determine the best way to proceed.
Even though farm and residential tanks of less than
1,100 gallons are not regulated by KDHE, it is beneficial to address any contamination on the property
at the time the tanks are removed. The KDHE staff
will perform soil testing at the time the tanks are
removed at no cost to the property owner. If contamination is discovered, the site may be eligible for
financial assistance from the Underground Storage
Tank (UST) fund operated by KDHE. To request soil
testing at the time of tank removal, contact the
KDHE district office for your area as provided on
page 85 under “More Information.”
Even though your tank may not be regulated,
hiring a professional is highly recommended, even
if you are legally allowed to remove your own tank.
Every year this dangerous activity kills or injures
nonexperts. Contractors can help you properly dispose of the tank at a landfill or with a scrap dealer.
What if contamination is discovered?
Tank owners may discover leaks when a tank is
removed. Soil around and under a tank should be
inspected for obvious signs of leaking-odors, stains,
or visible fuel. If you suspect contamination, a more
extensive site assessment should be promptly
arranged. The KDHE will assist you with needed
testing and cleanup as indicated previously.
Whenever you find a leak, it should be reported
to local officials and the KDHE who will expect

Figure 8.4 Abandoned fuel tanks on or near your property may be an unseen source of
groundwater contamination.
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you to respond to minimize harm to the environment. State funds may be available to help pay
cleanup costs.
To protect yourself against legal claims, you
should photograph and document all steps taken to
remove a tank. Your written records should include:
(1) state agencies contacted; (2) date the tank was
filled or removed; (3) persons or companies who did
the work; and (4) certified records that contamination was not found or, if it was found, detailed
records of the resulting site examination.
Assessment 2c—Tank removal and abandoned tanks
If you have an abandoned or unused tank, evaluate your situation using the assessment table below.
Indicate your risks in the right-hand column. Refer to
Part 2c above if you need more information.

For More Information
Local and state contacts
Contact the Kansas Department of Health and
Environment (KDHE) at (785) 296-1678, or the Kansas Fire Marshal at (785) 296-3401, or your county
K-State Research and Extension office. They should
have publications to send and experts on staff to
help answer your questions.
District offices of the KDHE and phone numbers; ask for the Environmental Geologist:
Southwest Office in Dodge City: (316) 225-0596
South Central Office in Wichita: (316) 337-6020
Southeast Office in Chanute:
(316) 431-2390
Northeast Office in Lawrence:
(785) 842-4600
North Central Office in Salina:
(785) 827-9639
Northwest Office in Hays:
(785) 625-5663

Responding to risks
Use the Action Checklist on the following page
to record your medium and high risks. Plan to take
actions to reduce your risks.

Spill response
✓ Call your Sheriff’s Office
✓ Call your nearest Fire official
✓ Call the KDHE district office (above) or the
Topeka office (785) 296-1679

ACTION CHECKLIST

Publications

When you finish the assessment tables, go back
over the questions to ensure that all high and
medium risks are recorded in the Action Checklist
on the following page. For each of the risks, write
down improvements you plan to make. To help you
decide what to do, use recommendations from this
chapter as well as information from other resources.
Pick a target date that will keep you on schedule
for making the changes. You do not have to do
everything at once, but try to eliminate the most
serious risks as soon as you can. Often it helps to
start with inexpensive actions.

The U.S. Environmental Protection Agency (EPA)
has a national clearinghouse for general information.
The following EPA publications are available from
the National Center for Environmental Publications
and Information, P.O. Box 42419, Cincinnati, OH
45242–2419.
• “Guide to EPA Materials on Underground Storage
Tanks.” Order number EPA/510/B94/007.
• “Underground Storage Tanks: General Information Packet.” Order number EPA/510/E93/001.

ASSESSMENT 2c—Tank Removal and Abandoned Tanks
LOW RISK
Inactive Tanks

Inactive tanks
have been
removed.

Inspection for
contamination

Tank sites have
been checked for
signs of soil and
groundwater
contamination.

MEDIUM RISK
Inactive tanks
have been left in
place, emptied,
and filled with
approved material.
Caution: This may
be illegal in some
areas!

HIGH RISK

YOUR RISK

Inactive tanks
have been abandoned and left
underground (or
aboveground).

❒ Low
❒ Medium
❒ High

Tank sites have
not been checked
for signs for
contamination.

❒ Low
❒ High
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The World Wide Web (Internet)
A wealth of fuel storage tank information can
be found on the World Wide Web (Internet). You
can find web sites on this topic by using combinations of these terms in your searches: petroleum,
storage, tanks, and residential.

Kansas Home*A*Syst Helps
Ensure Your Safety
This Kansas Home*A*Syst handbook covers a
variety of topics to help homeowners examine and
address their most important environmental concerns. See the complete list of chapters in the table of
contents at the beginning of this handbook. The end
of each chapter lists resources and other useful information. For more information about topics covered in
Kansas Home*A*Syst, or for information about laws
and regulations specific to your area, contact your
county K-State Research and Extension office.
Contact the Kansas Farm*A*Syst/Home*A*Syst
office at Biological and Agricultural Engineering,
Seaton Hall, Manhattan, KS 66506-2917; phone:
(785) 532-5418. Web page: ww w.engg.ksu.edu/
enggext/ppi/homeasyst; or the National
Farm*A*Syst/Home*A*Syst Office at: B142 Steenbock

Librar y, 550 Babcock Drive, Madison, WI 53706–
1293; phone: (608) 262-0024;e-mail:
<HOMEASYST@MACC.WISC.EDU>.
Kansas Home*A*Syst Team Members:
• Danny Rogers, Extension Irrigation Engineer,
Kansas State University
• Jean Waters, Director, Pollution Prevention
Institute, Kansas State University
• Judy Willingham, Consumer Pollution Prevention
Specialist, Kansas State University
Appreciation is expressed for review and revision to:
• Gary D. Blackburn, Chief, Storage Tank Section,
Bureau of Remediation KDHE
• Phil Koontz, Chief, Technical Services, Bureau of
Remediation, KDHE
• Juan Sexton, Tank Permit Unit, Bureau of
Remediation, KDHE
This chapter was based on original materials
coauthored by Richard Castelnuovo, Staff Attorney,
National Farm*A*Syst Office, Madison, Wisconsin
and Dean Solomon, District Extension Natural
Resources Agent, W. K. Kellogg Biological Station,
Michigan State University Extension. The
Farm*A*Syst Petroleum Storage Training Manual
was used as resource for this chapter.

ACTION CHECKLIST—Liquid Fuels: Safe Management of Gasoline, Heating Oil, Diesel, and Other Fuels
Write all high and medium risks below.

What can you do to reduce the risk?

Set a target date
for action.

Sample: Gas for lawnmower stored in a
glass jug.

Buy a UL-approved container from the hardware
store.

One week from
today: May 15
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Chapter

9

INDOOR AIR QUALITY:
Reducing Health Risks and
Improving the Air You Breathe

This chapter identifies where indoor air problems come from and what can be done to eliminate
them. Health hazards related to air quality can be
serious, but many opportunities exist for action.
This chapter covers the following:

of poor air quality, like lung cancer, may take many
years to develop. People react differently to contaminants depending on their age, sensitivity, health
status, and type and length of exposure.

1. Identifying and Controlling Potential Sources
of Air Quality Problems
• Combustion by-products, such as smoke,
nitrogen dioxide, and carbon monoxide
• Building materials, including carpets, wood
products, and paints
• Household products and chemicals, such as
cleaning solvents, adhesives, gasoline, and
paint strippers
• Biological contaminants like mildew, animal
dander, and dust mites
• Radon, a radioactive gas
2. Ventilating Indoor Air
• Ventilation
• Air cleaning

PART 1—Identifying and
Controlling Potential Sources
of Air Quality Problems

Completing this chapter will help evaluate risks
to your home’s air quality and give tips for reducing
those risks.

Why should you be concerned?
Clean air is a precious asset—fresh, full of oxygen, clean-smelling, and without harmful pollutants.
If you are like most people, you spend at least half
of your life inside your home. The air in many modern American homes, however, may not be fit to
breathe. It can be more polluted and dangerous to
your health than outdoor air. If your home has poor
air quality, it may be simply annoying or unpleasant,
or it may lead to serious health problems.

What are the signs of trouble?
It is not always easy to detect poor air quality.
Although you can smell paint vapors and see smoke,
many harmful pollutants, such as deadly carbon
monoxide gas, are invisible and odorless. Common
health problems, such as irritated eyes and nose,
headaches, dizziness, tiredness, asthma, viral infections, and respiratory diseases may be due to substances in the air you breathe. Some serious effects

Finding the source—or sources—of pollutants
should be your first step. Addressing problems at
the source is usually the most cost-efficient and
effective approach. If you do nothing else, dealing
with the most troublesome sources can lead to better health for everyone who breathes the air in your
home. Poor air quality is usually not the result of a
single pollutant. Reducing health risks to you and
your family may require several actions.

Which sources exist in your home?
In addressing the problem of indoor air pollution, you need to think in terms of a specific pollutant, such as formaldehyde or carbon monoxide. You
also have to track down the physical source of the
pollutant—a furnace or damp crawl space, for
example. This chapter cannot cover all possible
pollutants and their sources, but it calls attention to
the most common types and provides a starting point
for investigation and action.

Part 1a—Combustion by-products:
what precautions are you taking?
Fuel-burning appliances
Airborne combustion by-products come from
oil and gas furnaces; wood and coal stoves; fireplaces; kerosene and gas space heaters; gas ranges,
cooktops, and water heaters; and automobile
exhaust (Figure 9.1). Pollutants include carbon monoxide, nitrogen and sulfur oxides, formaldehyde,
and tiny breathable particles. These by-products
should be vented to the outside to prevent accumulation indoors. Never use unvented space heaters,
gas stoves, or other combustion equipment in an
enclosed room.
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Carbon monoxide (CO)—an odorless, colorless
gas—is a pollutant of special concern because it
can kill. Symptoms of exposure such as headaches,
dizziness, and nausea may be mistaken for other
causes. A malfunctioning furnace or blocked f lue
pipe can result in fatal CO levels. Another dangerous
source of CO is using a charcoal grill indoors.
CO detectors look and operate much like smoke
detectors. Some experts recommend CO detectors
be installed in all homes that have combustion appliances. However, the detectors will not replace good
maintenance of your heating system.
To determine the safety of your combustion
appliances, call the dealer or a service professional
for expert assistance. Yearly inspection of the equipment and chimney or f lue is recommended for most
heating systems. Like your car, your furnace needs
cleaning and tune-ups to stay in good condition.
Even a well-running system can become a hazard
if the chimney or f lue becomes blocked and gases
cannot escape.
In addition, be alert for backdrafting. This
occurs when the indoor air pressure is lower than
outdoor air pressure, which causes combustion
gases to be pulled back into the living space
instead of being fully exhausted to the outside.
Backdrafting is more likely in well-sealed, energyefficient homes, especially when exhaust fans are
in use. (See Chapter 10, “Heating and Cooling Systems,” for more information.)

Tobacco smoking
Smoke from cigarettes, cigars, and pipes contains a wide range of throat and lung irritants, as
well as hazardous and cancer-causing chemicals.
A smoky home environment puts everyone at risk,
not just the smoker.
Assessment 1a—Combustion by-products
Use the assessment table on the following page
to rate your risks related to combustion by-products.
For each question, indicate your risk level in the
right-hand column. Although some choices may not
correspond exactly to your situation, choose the
response that best fits.
Responding to risks
Your goal is to lower your risks. Turn to the Action
Checklist on page 96 to record the medium- and highrisk practices you identified. Use the information
above to help make plans to reduce your risks.

Part 1b —Which building materials,
wood finishes, and home furnishings
might be affecting your indoor air?
Many products used to build and furnish a home
can pollute indoor air. Four of the most common
types are discussed here: pressed wood products;
carpet; paint, varnish, and other surface finishes;
and asbestos. Especially when some of these materials are new, they can release hazardous emissions

Figure 9.1 Examples of fuel-burning appliances and devices that may be in the home.
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ASSESSMENT 1a—Combustion By-products
LOW RISK

MEDIUM RISK

HIGH RISK

YOUR RISK

Combustion
appliances,
venting

All combustion
appliances are
vented directly to
the outside.

Unvented gas or
kerosene heaters
are used only in
open spaces with
a partially open
window.

Kerosene or gas
space heaters are
frequently used in
closed rooms.

❒ Low
❒ Medium
❒ High

Maintenance of
combustion
appliances,
chimneys, and
flues

Chimneys, f lues,
gas/oil furnaces,
wood stoves, and
other combustion
appliances are
inspected and
cleaned at least
once a year.

Chimneys, f lues,
gas/oil furnaces,
wood stoves, and
other combustion
appliances have
been inspected
only once or twice
in the past five
years.

Chimneys, f lues,
and combustion
devices are not
inspected, or
inspection record
is unknown.

❒ Low
❒ Medium
❒ High

Carbon monoxide
detectors
(only in homes
with combustion
appliances)

A carbon monoxide detector is
properly installed
and the battery is
tested weekly
(if applicable).

A detector is
installed, but the
battery is not
tested regularly
(if applicable).

No carbon mon
oxide detector
is installed.

❒ Low
❒ Medium
❒ High

Tobacco smoking

Tobacco smoking
is not permitted in
the home.

Smoking is permitted occasionally,
but only in areas
well-ventilated to
the outside.

Frequent smoking
causes smoky
indoor air

❒ Low
❒ Medium
❒ High

such as formaldehyde and other volatile organic
compounds into the air. High temperatures and
humidity can worsen the problem. Air pollutants
can also come from old or deteriorating materials,
such as asbestos.
Pressed wood products
Pressed or manufactured wood products made
from wood chips or sawdust are widely used in
home construction for f looring, sheathing, shelving,
and cabinets. Furniture, too, is often made of manufactured wood products. The primary concern with
pressed wood products is formaldehyde, which is
used in the glues that hold these materials together.
Formaldehyde will off-gas, or be released into the
air, especially when a product is new. Some individuals are very sensitive to formaldehyde.
Sealing the surface of a wood product, especially the edges, will reduce formaldehyde emissions. Manufactured wood products that are
formaldehyde-free or have low formaldehyde emissions (such as exterior-grade products) are available.
Carpet
New carpets can release volatile chemicals from
carpet backing, padding, and fibers, as well as from
the finishes that give carpeting its antistatic and

soil-release properties. The carpet industr y is working to reduce these emissions; the Carpet and Rug
Institute (CRI) now tests carpets for emissions
(Figure 9.2). Carpets of any age can act as a trap
or sponge for chemical and biological pollutants
carried in the air or tracked in from outside. Damp,
dirty carpet is a breeding ground for biological
pollutants. Carpets require regular vacuuming
and cleaning.
Paint, varnish, and other surface finishes
Products used to finish, protect, and beautify
materials in the home are potential sources of indoor
air pollutants because they contain volatile organic
compounds (VOCs). Products that are oil-, solvent-,
or alkyd-based release more harmful vapors than
water-based products. If you are not sure about a
particular product, check the product label. If
instructions on the label say to clean up with soap
and water, then the product is water-based.
Provide lots of extra ventilation when finishes
are newly applied, or apply finishes outside the
home and wait until they are dry to bring the finished product inside. If individuals in the home are
bothered by fumes, then the occupants should leave
the building before it is closed up. The interior temperature should be raised to more than 80°F, which
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accelerates off gassing. After several hours, the temperature can be reduced and the building opened
up to air out. This procedure may be repeated if
fumes are still noticeable.
Lead, a highly toxic substance, was once a common ingredient in household paint. Many homes still
have lead-based paint. Lead dust can be released into
the air as the paint wears or during renovations. See
Chapter 6, “Lead In and Around the Home,” for
more information.
Asbestos
Until about 1980, asbestos was widely used in
building materials to give strength, increase heat
insulation, and provide fire resistance. It was used
in roof and siding shingles, f loor tiles, soundproofing materials, insulation around pipes, heating ducts
and f lues, and decorative finishes. When asbestos
products get old, they can become crumbly and
disperse tiny fibers into the air. If you breathe asbestos particles over time, they can accumulate in your
lungs and lead to serious respiratory problems.
Assessment 1b—Building products and furnishings
Use the table on the following page to identify
risks related to building product emissions and
asbestos. For each question, indicate your risk level
in the right-hand column. Although some choices
may not correspond exactly to your situation,
choose the response that best fits.
Responding to risks
Your goal is to lower your risks. Turn to the
Action Checklist on page 96 to record the mediumand high-risk practices you identified. Use the
recommendations above to help reduce your risks.

Figure 9.2 Carpet and Rug Institute (CRI) label
that appears on carpet tested for low emissions.
Reprinted with permission from the Carpet and Rug Institute.
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PLANNING TO INSTALL A NEW CARPET?
For better air quality, try to:
1. Choose a carpet that is certified by CRI as a
lower-emissions carpet.
2. Ask the carpet dealer to unroll the carpet and
leave it in a well-ventilated area for at least
twenty-four hours before it is brought to your
home.
3. Plan to install the carpet at a time of year
when you can provide extra ventilation by
opening windows during and for several days
after installation.
4. Arrange for chemically sensitive persons to
be out of the house for the first few days after
the new carpet is installed.
5. Thoroughly vacuum the old carpet before
removal to minimize dust and biological
pollutants in the air.

Part 1c—Biological contaminants:
how do they affect indoor air?
Your house is home to many organisms. Some
are wanted, like pets, but many are uninvited. Biological contaminants come from living or once-living
organisms. They include mainly animal hair, dander,
saliva, and feces; molds and other fungi; dust mites;
insect residues; pollen; and microscopic organisms.
These can cause odors, damage household materials,
lead to allergic reactions, and cause infectious diseases and respiratory problems. Each person has a
different sensitivity to these contaminants.
Biological pollutants are found in every home
and cannot be eliminated completely. Their growth
and quantities can be controlled, however, by keeping surfaces clean and moisture levels low (see
sidebar on the following page). Many biological contaminants will increase in damp or humid spaces.
Good maintenance practices can control moisture
and reduce the need for chemical products like pesticides and disinfectants—both of which could add
other pollutants to the air.
Dust control
Household dust includes some biological contaminants that are common allergens. Animal
dander is shed from skin, hair, or feathers. Dust
mites are microscopic insects, and their feces—the
primary allergen—are easily airborne. Regular cleaning, including dusting with a treated cloth, damp
cleaning, and laundering bedding with hot water,
is needed to control these contaminants.
Regular vacuum cleaning may help control
dust, but some particles are so small that they pass
through cleaner filters and become airborne. Vacuums with high efficiency (HEPA) filters and central
vacuum systems reduce the airborne dust generated
by vacuum cleaning. (Figure 9.3).
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ASSESSMENT 1b—Building Products and Furnishings
LOW RISK

MEDIUM RISK

HIGH RISK

YOUR RISK

New building
materials, paints,
varnishes, and
furnishings

Low- or noemission furnishings, building
materials, paints,
and varnishes are
selected. New
items are given
adequate ventilation or sealed.

New furnishings,
building materials,
paints, and
varnishes are
given increased
ventilation.

There is no
attempt to select
low-emission
products and
ventilation is
inadequate.

❒ Low
❒ Medium
❒ High

Carpet

Low-VOC carpet is
selected and aired
before and during
installation. Carpet
is vacuumed
regularly using a
vacuum cleaner
with a highefficiency filter;
spills are cleaned
immediately.

New carpet is
installed without
ventilation.

Old carpet is
poorly maintained.

❒ Low
❒ Medium
❒ High

Asbestos (in
homes built
before the 1980s)

Asbestos is present
but safely encased
and isolated.
Areas with asbestos are checked
regularly.

Asbestos is present
and intact but
located in hightraffic areas.

Asbestos-containing material is in
poor shape and
crumbling. People
are exposed to the
dust and fibers.

❒ Low
❒ Medium
❒ High

If dust-related allergies are a particular problem,
limit use of carpeting, upholstered furnishings, and
“dust catchers” such as window blinds and knickknack displays. Follow recommended procedures
for dust control, and keep sleeping areas as allergenfree as possible.

TIPS FOR CONTROLLING
MOISTURE IN THE HOME
• Prevent standing water, such as in basements
or the drip pans of refrigerators and air
conditioners.
• Fix leaks and seepage problems immediately.
• Make sure rainwater drains away from
your house.
• Use a vapor-proof ground cover (such as
4- to 6-mil plastic) in enclosed crawl spaces.
• Use fans that exhaust to the outside when
bathing, showering, or cooking.
• Vent all combustion appliances to the outside.
• Use dehumidifiers and/or air conditioners
to remove excess moisture in warm,
humid weather.
• Avoid oversized air conditioners.
• Limit use of humidifiers.
• Limit houseplants.

Figure 9.3 Vacuum cleaners with high-efficiency
(HEPA) filters trap more particles.
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DO NOT MIX
Never mix household chemical products unless
the label directions specifically instruct you to do
so, as additional toxic chemicals may be released
into the air through chemical reactions. The results
can be deadly!
Assessment 1c—Biological contaminants
Use the table below to identif y risks related
to air pollution from biological sources. For each
question, indicate your risk level in the right-hand
column. Although some choices may not correspond
exactly to your situation, choose the response that
best fits.
Responding to risks
Your goal is to lower your risks. Turn to the
Action Checklist on page 96 to record the mediumand high-risk practices you identified. Use the
recommendations above to help make plans to
reduce your risks.

Part 1d—Household chemical products and radon
Household chemical products:
what types of air quality problems do they cause?
You may use a variety of potentially hazardous
chemical products in your home—for maintenance,
cleaning, personal grooming, and hobbies. Some
products, such as those from spray cans, can release
chemicals or particles into the air during use. Others
emit chemicals as the product dries or cures (such
as glues and caulking) or from off-gassing as the
product ages (plastics and air fresheners, for

example). Potentially hazardous products include
furniture waxes, paint strippers, adhesives, some
cleaning products, disinfectants, degreasers, cosmetics, and hobby supplies.
Products having petroleum distillates or other
volatile organic compounds (VOCs) create more
unhealthy emissions than water-based products.
Many “everyday” household products such as chlorine bleach, ammonia, boric acid, and deodorizers
may generate indoor air pollutants if used improperly. Some household products contain pesticides
and other toxic chemicals and require special precautions. See Chapter 5, “Managing Hazardous
Household Products,” for more on this topic.
Reducing the hazard from household products
Choose the least hazardous product and the
smallest amount that will do the job. Always follow
label directions and provide adequate ventilation
(Figure 9.4). To avoid having to store hazardous
products, buy only the amount you will need, then
use it up. Give away leftovers to those who can use
them, or properly dispose of household chemicals
that are not needed. You can reduce the need for
many household chemicals by practicing preventive
maintenance, such as giving quick attention to spills
and stains or promptly removing food wastes to
control odors and pests.
Radon: Is it present in your home?
Radon is a naturally occurring radioactive gas
found in rocks and soil in many areas. It enters the
home through cracks and openings in contact with
the ground—in a basement, for example (Figure 9.5).
Radon is invisible, has no odor, and causes no

ASSESSMENT lc—Biological contaminants
LOW RISK

MEDIUM RISK

HIGH RISK

YOUR RISK

Dust control

House is cleaned
regularly. No furry
pets are kept in
the home. Little
or no carpeting
is in the home.

Furry pets live in
the home, but the
house is cleaned
regularly.

Pet hair and dust
are allowed to
accumulate in
living and sleeping
areas. House is
mostly carpeted
and carpet is
poorly maintained.

❒ Low
❒ Medium
❒ High

Moisture control

No evidence of
condensation in
high moisture
areas or seasonally.
Excess moisture
is vented to the
outside.

Evidence of
condensation in
high moisture
areas or seasonally.
Exhaust fans are
sometimes used.

Damp air is not
exhausted. Crawl
space does not
have a ground
cover or vents.
Leaks, drips, or
standing water are
in, around, or
under the house.

❒ Low
❒ Medium
❒ High
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Figure 9.4 Provide adequate ventilation when
using hazardous household products.
immediate symptoms or health effects. It is, however, a cause of lung cancer. Smokers are especially
at risk if radon is present.
Different parts of the countr y have different
levels of radon. The Kansas Department of Health
and Environment (KDHE)/Environmental Protection
Agency (EPA) state survey of 1997 showed that 1 in
4 Kansas homes has the potential for elevated levels
of radon. You should take this potential threat seriously. Because every home is built differently, even
neighboring homes can have very different levels.
The only way to find out about radon in your home
is by testing. Although no level is considered safe,
the generally recommended maximum level of
radon in residential housing is 4 picoCuries per
liter (pCi/L) of air .
Radon testing and treatment
Look for radon test kits that say “meets EPA
requirements.” An inexpensive screening test that
lasts four to seven days and costs $5 to $10 can give
a rough idea of how much radon is present. The test
should be conducted when windows and doors are
closed. If a high level of radon is found, a second
long-term test (at least 3 months’ duration) is recommended to give more accurate information about
radon in the home.
If an unsafe level of radon is verified by the
second test, there are a variety of things you can
do to reduce radon. These involve either plugging
the leaks—such as caulking cracks in basement
walls—or changing ventilation patterns of your home
so that radon isn’t drawn inside. Check with KDHE,
your county K-State Research and Extension office,
local contractors, or health agencies for advice.

Figure 9.5 Radon gas enters a home through
openings in contact with the ground and in
household water.
A trained and certified radon mitigator can be
invaluable in helping reduce radon in your home.
If you plan to sell your home, check local laws to
see if radon testing and treatment are required.
Assessment 1d—Household products and radon
Use the table below to identify risks related
to household chemical products and radon. For
each question, indicate your risk level in the righthand column. Although some choices may not correspond exactly to your situation, choose the response
that best fits.
Responding to risks
Your goal is to lower your risks. Turn to the
Action Checklist on page 96 to record the mediumand high-risk practices identified. Use the recommendations above to help make plans to reduce
your risks.

PART 2—Ventilating Indoor Air
Removal or reduction of pollution sources is the
first priority in improving air quality in your home.
The second priority is to dilute the concentration of air
pollutants through increased ventilation of the home.
Even in homes with few sources of contamination, ventilation is needed, especially during seasons
when windows and doors are kept shut. Many homes
“leak” air, which may help maintain freshness but
wastes energy. Newer homes tend to have tighter
construction, which makes it easier for pollutants
to build up to dangerous levels. Tight homes also
may be susceptible to humidity problems.
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ASSESSMENT 1d—Household Products and Radon
LOW RISK

MEDIUM RISK

HIGH RISK

YOUR RISK

Household
products and
chemicals

Products with
hazardous vapors
are avoided or
used only outdoors or indoors
with proper
ventilation and
safety precautions.
Hazardous products are not stored
in the home.

Products with
hazardous vapors
are used indoors
without ventilation. Only short
periods of exposure occur.

Products with
hazardous vapors
are used indoors
with some ventilation. Long periods
of exposure occur.
Hazardous products are stored in
the home.

❒ Low
❒ Medium
❒ High

Radon

A radon test was
conducted properly and the radon
level is below the
threshold for
action.

Radon is present
at or near the
threshold for
action.

Radon is present
in excess of
acceptable levels—
or—radon level
is unknown: no
testing has been
done.

❒ Low
❒ Medium
❒ High

How well is your house ventilated?
Use your nose and eyes to help evaluate indoor
air quality. Be aware of persistent odors of chemicals,
mildew, or tobacco smoke. Steamy windows in cool
weather indicate high levels of moisture in the home.
(See “Tips for Controlling Moisture in the Home”
on page 91.) Lingering odors of grease and food
may mean that your kitchen needs more ventilation.
Home ventilation is usually measured in air
changes per hour (ACH). This is a measure of how
many times per hour the volume of air in your home
is replaced with outdoor air. Many factors can affect the
ACH rate, including structure of the home; weather;
opening or closing of doors and windows; heating,
cooling, and ventilating equipment; and use of fans.
A blower door test administered by a professional
is needed to adequately measure ventilation rates in
your home. A blower door consists of a large fan
mounted in a frame that is temporarily installed in an
outside doorway. The fan forces air into or out of the
home. Pressure readings obtained from the test help
in calculating air leakage and the ACH rate. The test
can also help determine where leakage is occurring.
Increasing the ventilation rate of your home will
reduce the concentration of air pollutants. Exhaust
fans in kitchens and bathrooms are helpful, as
long as adequate replacement air is available. Some
ventilation equipment can increase ventilation while
conserving energy. For example, a heat recovery
ventilator removes “stale” air from a house and
brings in fresh air. The incoming fresh air is warmed
by heat removed from the outgoing air. If you suspect the ventilation in your home is inadequate,
consult an energy professional.
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NOTE
Remember that air filters and cleaners are of
limited use in solving indoor air quality problems.
If poorly maintained, they could actually contribute
to air quality problems. Effectiveness of filters and
air cleaners depend on several things:
• contaminants removed from the air
• how much air passes through the device
• kinds of airborne particles in your air
• where the unit is located in relation to the
source of pollutant
• regular maintenance of the system

What about air filters and air cleaners?
Air filters in your heating/cooling air circulation
system need to be inspected regularly and replaced
or cleaned when dirty. Dirty or clogged filters will
limit efficiency of the equipment. Standard air filters
on heating and cooling equipment will remove only
the largest dust particles. Other high-efficiency filters
are more effective and will remove particles such as
dust, smoke, pollen, and some micro-organisms.
Gases will generally go right through air filters.
There are several types of air cleaners, based on
the different ways they clean the air. Mechanical
filters are made of fibers or pleated filter papers that
trap small particles as air passes through. Solid sorbent cleaners—such as activated carbon or charcoal—
can capture gaseous pollutants.
Electrostatic air cleaners use an electrical field
to attract charged airborne particles; ion generators
are used to give particles a charge that makes them
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ASSESSMENT 2—Ventilating Indoor Air
LOW RISK

MEDIUM RISK

HIGH RISK

Air freshness

Indoor air usually
smells clean, in all
seasons. Extra
ventilation is
provided as
needed.

Air sometimes has
an odor or mustiness, especially
during certain
times of the year.

Air nearly always
smells musty,
damp, acrid,
smoky, heavy, or
like “chemicals.”

❒ Low
❒ Medium
❒ High

Ventilation

House is wellventilated. Exhaust
fans are used in
the kitchen and
bathroom.

“Leaky” house
gives some uncontrolled ventilation.

House is poorly
ventilated. No
kitchen/bath
exhaust fans are
used.

❒ Low
❒ Medium
❒ High

“stick” to surfaces in the home. Ion generators
can increase the ozone (a lung irritant) levels in
indoor air. The issue of ozone exposure as a result
of these devices is under study. In general, KDHE
does not recommend ozone generators for use
around people. While appropriate to remove smoke
odors after a fire, no one should be in the building
during operation of an ozone generator.

Assessment 2—Ventilating indoor air
Use the table above to identify risks related to
air freshness. For each question, indicate your risk
level in the right-hand column. Although some
choices may not correspond exactly to your situation, choose the response that best fits.

Responding to risks
Your goal is to lower your risks. Turn to the
Action Checklist on page 96 to record the mediumand high-risk practices you identified. Use the recommendations above to help make plans to reduce
your risks.

ACTION CHECKLIST
Go back over the assessment tables and find the
high and medium risks you identified. Make sure they
are recorded in the checklist. For each medium and
high risk listed, write down improvements you plan
to make. Use recommendations from this chapter and
other resources to decide on an action you are likely
to complete. A target date will keep you on schedule.
You do not have to do everything at once, but try to
eliminate the most serious risks as soon as you can.
Often it helps to tackle inexpensive actions first.

For More Information
Radon testing
Check the test kits at hardware and building
supply stores, or contact your local or state health
department, your county K-State Research and
Extension Office, or private testing laboratories.

YOUR RISK

Resources
• Kansas radon information phone number:
1 (800) 693-5343. The operator can provide written brochures and lists of EPA-certified individuals qualified to install radon remediation systems.
• Indoor Air Quality Information Clearinghouse (IAQ
INFO). Call toll-free (800) 438-4318, Monday–
Friday, 9:00A.M. –5:00P.M. EST. Or write to them
at PO Box 37133, Washington, DC 20013–7133.
Ask for their list of currently available documents.
• Clean Air Council, (215) 567-4004, 135 South
19th Street, Philadelphia, PA 19103. Call for
information on services, where to get more
information, and testing procedures.
• A merican Lung Association. Contact your local
organization or call (800) LUNG-USA toll-free.
• Carpet and Rug Institute, Indoor Air Quality
Testing Program, (800) 882-8846 toll-free or
(706) 278-3176. Or write PO Box 2048, Dalton,
GA 30722–2048.

Publications
Bulletins available from your county
K-State Research and Extension office:
• Protect Your Family from Second-hand Smoke.
MF-2351.
• It’s In the Air. MF-2230.
• Cleaning to Reduce Indoor Air Contamination.
MF-2102.
• Controlling Mold Growth in the House.
MF-2141.
• Radon Results Give Reasons to Test.
• Radon Testing Options for Homeowners.
• Radon Levels Can Be Reduced.
• Radon in Home Buying and Selling.
• The Inside Story: A Guide to Indoor Air Quality,
a 36-page, illustrated publication by the U.S.
Environmental Protection Agency. Identifies
problems and control methods for indoor air
pollutants including radon, tobacco smoke,
lead, and household products. Applies to all
regions of the United States. Cost is $44 per
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package of 25. Order from Superintendent of
Documents, PO Box 371954, Pittsburgh, PA
15250–7954, or fax your order to (202)
512-2250. Mention order processing code #3136.
Single copies can be requested from the Indoor
Air Quality Information Clearinghouse (see contact information above under “Resources”).
• Household Care Products and Indoor Air Quality (pamphlet). Free single copies are available
from Chemical Specialties Manufacturers Association, Attn. CTIF, 1913 Eye Street NW, Washington, DC 20006. Product order number is CP-6.

Kansas Home*A*Syst
Helps Ensure Your Safety
This Kansas Home*A*Syst handbook covers a
variety of topics to help homeowners examine and
address their most important environmental concerns. See the complete list of chapters in the table
of contents at the beginning of this handbook. The
end of each chapter lists resources and other useful
information. For more information about topics covered in Kansas Home*A*Syst, or for information about
laws and regulations specific to your area, contact your
county K-State Research and Extension Office.
Contact the Kansas Farm*A*Syst/Home*A*Syst
office at Biological and Agricultural Engineering,

Seaton Hall, Manhattan, KS 66506–2917; phone:
(785) 532-5418. Web page: w w w.engg.ksu.edu/
enggext/ppi/homeasyst; or the National
Farm*A*Syst/Home*A*Syst Office at B142 Steenbock
Librar y, 550 Babcock Drive, Madison, WI 53706–
1293; phone: (608) 262-0024;e-mail:
<HOMEASYST@MACC.WISC.EDU>.

Kansas Home*A*Syst Team Members:
• Danny Rogers, Extension Irrigation Engineer,
Kansas State University
• Jean Waters, Director, Pollution Prevention
Institute, Kansas State University
• Judy Willingham, Consumer Pollution Prevention Specialist, Kansas State University
Appreciation is expressed for review and revision to:
• Marilyn Bode, Extension Housing Specialist,
Kansas State University
• Bruce Snead, Extension Residential Energy Specialist, Kansas State University
• Jan O. Sides, Director, Bureau of Air and Radiation,
Kansas Department of Health and Environment
This chapter was based on original materials
written by Kathleen Parrott, Associate Professor and
Extension Housing Specialist, Virginia Polytechnic
Institute and State University.

Action Checklist
Indoor Air Quality: Reducing Health Risks and Improving the Air You Breathe
Write all high and medium risks below
Sample: Chimney and furnace not given
a “tune-up” for several years.
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What can you do to reduce the risk?

Set a target
date for action

Call heating/cooling expert to inspect, clean,
and tighten the system.

One week from
today: Sept. 1
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Chapter

10

HEATING AND
COOLING SYSTEMS:
Saving Energy
and Keeping Safe

This chapter helps you identif y possible problems with your home heating system, duct system,
and the house envelope ( foundation, f loors, walls,
ceilings, and roof). By keeping your system in
proper order, you can avoid unhealthy situations,
reduce energy bills, increase your comfort level,
and prevent structural damage.
This chapter covers:
1. Combustion Heating Appliance Ventilation
Safety
2. Energy Consumption
3. Energy Efficiency (heating/cooling systems, airsealing and insulation, and domestic hot water)

What do you expect from your house?
Your house should be a safe, comfortable place
that is affordable and durable. How a home is constructed, insulated, and heated and cooled directly
affects how it meets these objectives. A house is
affordable only when costs for heating and cooling
are reasonable. Energy bills are lowest if a home is
tightly air-sealed and properly insulated and if all
mechanical systems are operating efficiently.
(Before extensively air-sealing your home, it is critical to ensure that doing so will not cause health or
moisture problems. See Part 3b, which begins on
page 101, for more information.) Above all else,
your home must be a healthy place to live.

PART 1—Combustion Heating
Appliance Ventilation Safety
If your furnace, wood stove, boiler, or water
heater burns gas, oil, wood, or coal, it is important
that the venting system, which carries combustion
gases out of the house, is properly functioning. (This
also applies to a gas clothes dryer.) Part 1 explains
how venting systems work and what will keep them
safe. At the end of Part 1, fill out the assessment table
to identify potential risks with your system.

Are your combustion appliances safe?
When fuel (gas, oil, coal, or wood) is burned,
carbon dioxide and water vapor are produced.
If the burner is not functioning perfectly, carbon

monoxide and other harmful pollutants are also produced (see Chapter 9, Indoor Air Quality, for more
information about combustion by-products). Most
combustion appliances are vented to remove combustion by-products from the home. However,
improper maintenance can lead to problems such
as blocked or disconnected vents (Where did that
bird put its nest?) and cracked f lues. Vents or f lues
should be checked annually to make sure they are
in good working order.
The three types of venting systems are naturaldraft, power-vented, and sealed-combustion. Naturaldraft or atmospheric-vent systems rely on the natural
tendency of warm gases to rise. Natural-draft appliances always vent into a vertical f lue (either masonry
or metal) and have a draft hood, which draws extra
indoor air into the f lue. Natural-draft appliances are
particularly susceptible to backdrafting. This problem
occurs when exhaust equipment such as a clothes
dryer, central vacuum, or exhaust fan draws air out
of a house, creating a negative pressure within the
house. This can cause combustion by-products to
backdraft, or be pulled into the house instead of
going out the vent (Figure 10.1).
A simple test for backdrafting is to turn on all
exhaust devices in the home such as bathroom and
kitchen vents and clothes dryer. Then start the furnace and water heater by turning up the thermostat
and water heater temperature. A fter about two
minutes, hold a burning stick of incense or spent
match near the f lue opening. The smoke should be
drawn into the f lue. If the smoke is pushed away
from the f lue, the device is backdrafting. Recheck
after a few minutes.
With power-vented systems, a small blower
exhausts combustion by-products from the house.
Flue gases from power-vented appliances rarely
backdraft. The newest furnaces and water heaters
use sealed-combustion systems. With this type of
system, air needed for combustion is brought in
from outside through an intake pipe. Flue gases are
vented outside through a second pipe. No chimney
is needed. These systems are completely isolated
from inside air, and as long as the intake and
vent pipes are not blocked or damaged, sealedcombustion appliances are immune to backdrafting.
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Is your fuel piping safe?
Homes served with natural gas should have fuel
piping made from either black or galvanized piping.
Copper should not be used for permanent piping
or for the f lexible connector between the appliance
and the permanent piping. The connector should
be Underwriter Laboratory (UL) approved. A stainless steel band on one end of the connector will
show the UL seal.
Homes served with propane can use copper
piping. However, a UL approved f lexible connector
should still be used.
Flexible connectors should not be routed
through walls, f loors, or partitions. There should
be a shut-off valve separating the permanent piping
from the connector.

Assessment 1—Combustion heating
appliance ventilation safety
If you have a combustion appliance, complete
the table on page 99. For each question, indicate
your risk in the right-hand column. Some choices
may not correspond exactly to your situation, so
choose the response that best fits. Refer to Part 1
if you need more information.

Figure 10.1 Backdrafting occurs when exhaust
fans lower in-home air pressure.
Most modern water heaters are natural draft appliances; however, a few manufactures offer powervented appliances.
Unvented appliances, including gas fireplace
logs, should only be used in well-ventilated areas.
If you must use unvented appliances, open a window in the room at least 1 inch.

Do your appliances get enough air?
For safe operation, it is critical that combustion
appliances have enough air to work properly. The
National Fire Protection Association (NFPA) codes
(or more stringent local codes) must be followed to
ensure safe installation and operation of combustion
equipment.
Sealed-combustion units draw air directly from
outside the home. However, natural-draft and powervented units draw air from the indoor space in
which they are located. If you have combustion equipment in a closet or other confined space, make sure
the appliance gets enough air. This is often accomplished with louvered doors or combustion-air vents
to the outside. Do not place anything inside or outside
of the confined space that might block air flow.
Furnace or water heaters, located in basements
that have been “finished” by the owner may have
inadequate combustion air. Have a professional verify
adequate sources of combustion and dilution air.
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Responding to risks
Your goal is to lower your risks. Turn to the
Action Checklist on page 106 and write down the
high and medium risks you identified. Refer to the
information in Part 1 to help make plans to reduce
your risks.

PART 2—Energy Consumption
The amount of energy consumed in your home
depends on many factors, including how well the
home is insulated, efficiency of appliances and
equipment, local weather and climate, and your
lifestyle.

Does your house use too much energy?
Figure 10.2 shows how energy is used in the
typical American home. Your family’s lifestyle will
affect how energy is consumed in your home. The
best and most accurate way to determine the energy
efficiency of your home is to have a home energy
audit done by a ser vice professional. Without an
audit, it is not easy to know if your energy consumption is too much.
One simple measure is to compare your home’s
energy use to another home of similar size and age
with a similar family. You can compare gas and electric. If your home or the home you are comparing
it to has upgraded the heating and cooling equipment, this will give you an indication of the benefit
possible.
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ASSESSMENT 1—Combustion Heating Appliance Ventilation Safety
LOW RISK
Vent system for
combustion
appliances

All combustion
appliances have
sealed-combustion
venting systems.

Condition of
chimney or flue

The chimney or
f lue is inspected
annually.

Air for combustion (does not
apply to sealedcombustion
appliances)

Combustion
equipment has
been tested and
drafts properly
when operating.

MEDIUM RISK

The chimney or
f lue has been
inspected only
once in the past
five years.

There are three key strategies to increase energy
efficiency: air-sealing (leak-proofing) your home,
adding insulation and efficient windows, and using
more efficient appliances and equipment. Each is
covered in Part 3.

HIGH RISK

YOUR RISK

Unvented space
heaters or gas logs
are used.
—OR—
Vent pipes are
showing signs of
damage.
—OR—
Rust or carbon is
present on top of
an appliance or
below the draft
hood.

❒ Low
❒ High

The chimney or
f lue has not been
inspected, or the
inspection record
is unknown.

❒ Low
❒ Medium
❒ High

Combustion
equipment has not
been tested or
does not draft
properly when
tested.

❒ Low
❒ High

PART 3—Energy Efficiency
The average home in the United States wastes
30 to 50 percent of the energy it uses. If ever y home
installed energy-efficient equipment and was wellinsulated, individual homeowners and the national
economy would reap tremendous savings while
reducing air emissions associated with fossil fuel
combustion. The following sections will help you
identif y where energy is being lost and how you
can prevent future losses. Complete the assessment
tables at the end of each section to see where
improvements can be made.

Part 3a—Improving Heating and Cooling Systems
The single greatest energy consumer in your
home is the heating/cooling system (furnace, boiler,
heat pump, wood stove, or air conditioner). This
system has three parts: (1) heating/cooling unit(s),
such as furnaces and air conditioners; (2) ducts or
other distribution mechanism; and (3) a thermostat to
control output. You can save energy in all three areas.

Figure 10.2 Typical distribution of residential
energy use. Data taken from U.S. Congress, Office of
Technology Assessment, Building Energy Efficiency,
OTA-E-518, 1992.

How old are the parts of your system?
If your primary heating/cooling unit is over fifteen to twenty-five years old, it is probably not very
energy efficient. Even if it still works, you may benefit by replacing it with a new energy-efficient
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model. A new device can pay for itself in fuel savings in only a few years. Or, if you find long-term
financing for the new equipment, the dollar value
of the monthly energy savings may exceed the
monthly payment for the equipment, which would
result in a positive cash f low.
Is your system getting proper maintenance?
All machines work more efficiently—and more
safely—if they are inspected and maintained. Your
furnace, air conditioner, and other heating/cooling
equipment should be checked and serviced every
year by a qualified professional. Have your combustion venting systems inspected at the same time.
Monthly maintenance, such as inspecting and changing air filters, is recommended during the heating or
cooling season. A forced-air system includes an air
filter, which removes dust and debris before it
reaches the air blower and heat-exchange coils.
Dirt on the coils reduces efficiency, so you should
change or clean your air filter on a regular basis.
Are you using your thermostat to save energy?
One of the easiest ways to save energy is to set
thermostats at a lower temperature in winter and a
higher temperature in summer so that the heating/
cooling system runs less often. If a house is caulked
and weather-stripped to prevent cold drafts, most
people—when dressed appropriately—will be comfortable at 68 degrees Fahrenheit during winter. To
save more energy, temperatures can be turned down
to 50 or 60 degrees while you are sleeping or when
the house is empty. During the summer, a thermostat setting of 72 degrees or higher is recommended.
During times when the house is unoccupied, a
summer thermostat setting of 80 to 85 degrees is
recommended.
Energy saved by setting back your thermostat
more than makes up for the energy used to reheat
or re-cool your home. If you are using a heat pump,
it is important to use a setback thermostat designed
for heat pump applications.
Digital or clock thermostats (also called automatic set-back thermostats) can be programmed to
adjust the temperature in your house automatically
(Figure 10.3). For example, they can turn the heat
down every night at 11 P.M. and bring the temperature back up by 6 A.M. before you get out of bed.
The newest kind of residential thermostat, a home
energy manager, allows many temperature settings
throughout the week. Depending on your lifestyle,
these set-back thermostats can pay for themselves
in energy savings in as little as one or two years.
Is your distribution system working well?
Unless there is a heating/cooling unit in each
room, you probably have a system to distribute hot
or cool air from a central heater or air conditioner.
More than 90 percent of central heating systems
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Figure 10.3 Digital or clock thermostats can be
programmed to adjust automatically.
and virtually 100 percent of central residential cooling systems in America have forced-air distribution
systems that use air ducts to move warm (or cold)
air to the rooms of the house. If the duct system
leaks, it can waste large amounts of energy.
Any ductwork located in an unheated space
(such as an attic or crawl space) has a high potential
for heat loss. Ducts in such spaces should be insulated. Also, all joints in the duct system, everywhere
in the house, should be properly sealed to make sure
all the warm or cool air gets where you want it to
go. Duct tape provides a short-term seal for leaky
ducts. Special mastics and fiberglass reinforcing
tape provide long-term seals. Contact a local lowincome home weatherization agency or Engineering
Extension for more details.
Besides providing supply registers in each room
to deliver heated/cooled air, there must be a return
duct to allow air to get back to the heating/cooling
unit. Many homes do not have a return register in
every room, but rely on the space under a closed
door to allow supply air to return to a centrally
located return. If you have a room that is uncomfortable (hard to heat or cool) when the door is shut but
is fine when the door is open, you probably have an
air distribution problem. You can increase the cut
under the door or call a heating and cooling specialist to add a return duct to the room. Leaky return
ductwork are problematic and require sealing too.
The second most common heat distribution system uses hot water that is distributed through pipes
to radiators or convectors. Pipes carrying hot water
should be insulated every where—from boiler to
radiator. Use a quality insulation material. Cheap
materials degrade over time.
Assessment 3a—Improving heating/cooling systems
Use the table on the following page to identif y
areas where energy can be saved. Indicate your
potential energy-loss level in the right-hand column.
Although some choices may not correspond exactly
to your situation, choose the response that best fits.
Refer to the sections above if you need more information to complete the table.
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Responding to your energy-loss potential
Your goal is to reduce the amount of energy
that is wasted. Turn to the Action Checklist on page
106 to record the high- and medium-loss potentials
identified in the table. Use the recommendations
in Part 3a to help identify ways to increase energy
efficiency.

Part 3b—Preventing loss of heated (or cooled) air
Once you have reached a comfortable temperature indoors, your aim is to keep it that way. Preventing unwanted air leaks and blocking heat transfer
are two important approaches to making your home
even more energy efficient.
Have you air-sealed your home?
Every house has openings through which outside air can enter. Some openings, such as open
windows and doors, are obvious pathways for air
entry. Others, such as cracks around window
frames, are unintended pathways for leaks (Figure
10.4). This uncontrolled leakage of air, known as
infiltration, can account for a large portion of the
total heat loss in a home—typically about 30 percent
of the total heating bill. Stopping infiltration by
sealing these leakage paths is called air sealing.
Cracks around windows and doors are perceived
as major sources of infiltration. Openings high in the
home, in the attic f loor, and low in the home, in the
basement, are the most significant leakage paths.
Cold (or warm) air entering a home must be
heated (or cooled) if the home is to remain comfortable. Sealing your home against air leakage is not
difficult, but it does require detailed information
to be done right. For details on how to reduce air
leaks, contact Engineering Extension at K-State or
the U.S. Department of Energy’s Energy Efficiency
and Renewable Energy Clearinghouse (EREC). (See
“For More Information” on page 105.)
Does your home need more insulation?
Even if you air-seal your house, you still need
to prevent transfer of heat or cold air through walls,
f loors, or ceilings. Insulation acts like a blanket to
retain the heat or cool air your system produces.
Insulation materials are assigned an R-value, which
is a measure of how well they “Resist” the f low of
heat energy into or out of your home. The larger the
R-value, the more heat (or cool air) is kept where
you want it.
The recommended amount of insulation for a
home varies with geographic location. If you have
extreme temperatures in your area, you will need
more insulation. The publication Tips for Purchasing an Energy-Efficient Home provides recommended insulation values for Kansas. It is available
from your county Extension Office or K-State
Engineering Extension. The EREC publication Insulation Materials and Strategies? describes various

Figure 10.4 Air leakage is often the primary
cause of heat loss from windows and doors.
Seal leaks with caulking and weatherstripping.
insulation products available and provides insulation
recommendations for all areas of the United States
by zip code. It also helps you decide if you should
attempt the job yourself or have it done professionally. (See “For More Information” on page 105 for
information on how to contact EREC.)
Assessment 3b—Preventing loss of heated (or cooled) air
As before, indicate your potential energy-loss
level in the right-hand column in the table on page
104. A lthough some choices may not correspond
exactly to your situation, choose the response that
best fits. Refer to the sections above if you need
more information to complete the table.
Responding to your energy-loss potential
Your goal is to reduce the amount of energy you
use. On the Action Checklist (see page 106), record
the high and medium loss potentials you identified
above. Use the recommendations in Part 3b to help
find ways to increase energy efficiency.

Part 3c—Increasing efficiency
of domestic hot water systems
A fter heating and cooling your home, heating
water for domestic consumption is the next largest
energy user. There are several ways to reduce the
amount of energy you use to heat water.
The simplest thing you can do to save energy
used for water heating is to turn down the water
heater temperature. Each 10-degree reduction in
water heater temperature will save you 3 to 5 percent on your annual water heating bill. Lowering the
water temperature will also increase the lifetime of
your water heater and reduce the risk of someone
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ASSESSMENT 3a—Improving Heating and Cooling Systems
LOW-ENERGY
LOSS

MEDIUM-ENERGY
LOSS

HIGH-ENERGY
LOSS

YOUR LOSS
POTENTIAL

Age of heating/
cooling equipment

Equipment is less
than 5 years old.

Equipment is 5 to
15 years old.

Equipment is older
than 15 years.

❒ Low
❒ Medium
❒ High

Maintenance of
heating/ cooling
equipment

Air filters are
changed every
month during use,
and equipment is
serviced at least
every 2 years.

Filters are changed
occasionally, and
the system is
maintained on
an irregular basis.

Filters are not
changed or rarely
changed, and the
system is not
maintained.

❒ Low
❒ Medium
❒ High

Air-temperature
thermostat

A modern thermostat with automatic
temperature setback is installed. It
is routinely used to
minimize energy
consumption.

A newer thermostat is installed and
is used occasionally to regulate
temperatures at
night or when the
house is empty.

An older thermostat is in use.
It is set to maintain a constant
temperature.

❒ Low
❒ Medium
❒ High

Duct location

All duct work is
located in heated/
cooled space.

Some duct work
is located in
unheated space.

All duct work
is located in
unheated space.

❒ Low
❒ Medium
❒ High

Ductwork in
unheated space
(if applicable)

All ductwork in
unheated space is
insulated.

Some ductwork
in unheated space
is insulated.

There is no
insulation on
ducts.

❒ Low
❒ Medium
❒ High

Return duct

There are airreturn ducts in
every room, or
bedroom doors
are left open.

There is one
“central” air
return. Bedroom
doors are shut at
night but there is a
2-inch or greater
space under the
doors.

There is one
“central” air return.
Bedroom doors are
shut at night, and
there is little space
between the
bottom of the
doors and the
f loor.

❒ Low
❒ Medium
❒ High

Air-sealing ducts
and registers

Seams in the duct
system are sealed,
especially where
air registers enter
rooms.

There are no
visible gaps in
the duct system.

Gaps are visible
in the duct system
or around room
air registers.

❒ Low
❒ Medium
❒ High

Air intake or
air handler

The intake/handler
is located in
heated space.

The intake/handler
is located in
unheated space (for
example, a crawl
space or attic).

The air intake/
handler is located
in a garage.*

❒ Low
❒ Medium
❒ High

*SAFETY NOTE: Regardless of where your furnace is, NEVER leave your car running in the garage. The air handler
can pick up car exhaust fumes and distribute them to the house through the duct system.
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ASSESSMENT 3b—Preventing Loss of Heated (or Cooled) Air
LOW-ENERGY
LOSS

MEDIUM-ENERGY
LOSS

HIGH-ENERGY
LOSS

YOUR LOSS
POTENTIAL

Attic

All potential leak
points are sealed
or weatherstripped.

Only some potential leak points
are sealed.

Most potential leak
points are not
sealed.

❒ Low
❒ Medium
❒ High

Windows and
doors

All windows and
doors are sealed
with caulk and
weather-stripping
and tested for
leaks. Newer, wellsealed, doublepaned windows
are installed.

Only some windows and doors
are caulked and
weather-stripped.
Older or leaky
storm windows
are used. Some
windows are
sealed in winter
with plastic
sheets.

Windows are older
and not sealed.
Storm windows
may be absent.

❒ Low
❒ Medium
❒ High

Basement or
crawl space

Sill plates, service
entrances, windows, and wall
cracks are sealed
with caulk or
foam.

Leaks have been
detected but are
not fully sealed.

No sealing has
been attempted.

❒ Low
❒ Medium
❒ High

Attic insulation

Insulation is equal
to or greater than
levels recommended for my
region. All penetrations through
the attic from
wiring, plumbing,
and other openings such as
plumbing chases
are air sealed.

Insulation is well
below the recommended levels.
—OR—
Attic is not insulated. Attic is not
air-sealed.

❒ Low
❒ High

Insulation in
walls (aboveground)

Wall cavities are
insulated with
loose fill or 3-inch
to 5-inch bats.

There is no
insulation in wall
cavities.

❒ Low
❒ High

Insulation in
walls (heated
basements)

Walls are insulated
with rigid foam
or bats, according
to regional
recommendations.

Walls are not
insulated.

❒ Low
❒ High
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being burned by the hot water. Children and the
elderly are most at risk of being scalded from water
that is too hot.
Most water heaters are factory set around
140 degrees Fahrenheit. For most household uses,
that is higher than necessary. Usually, 120-degree
water is adequate unless you have an automatic
dishwasher without a temperature booster. In this
case, you may need to keep the temperature set at
140 degrees for optimal dishwashing performance.
Wrapping your water heater with insulation can
reduce water heating energy use by 4 to 9 percent.
Except for some new water heaters that come with
high levels of foam insulation and do not need any
more, the addition of insulation usually pays for
itself in less than one year. Water heater insulation
blankets are widely available at hardware stores and
come in standard sizes to fit 40-, 60-, and 80-gallon
water heaters. Be sure to follow the manufacturer’s
instructions for installation.
Reducing hot water consumption will reduce
the amount of energy needed. Fix any leaking faucets and install low-f low shower heads. Washing
laundry in cold rather than hot water will also save
energy. Air-drying laundry in warm weather reduces
energy use from the dryer and gives the clothes a
fresh smell.
Hot water pipes should be insulated wherever
they are accessible. Either preformed foam insulation or wraparound fiberglass insulation can be
used.
Assessment 3c—Increasing efficiency
of domestic hot water systems
In the table on page 105, indicate your potential
energy-loss level in the right-hand column. Refer to
the sections above if you need more information to
complete the table.
Responding to your energy-loss potential
Your goal is to reduce the amount of energy you
use. On the Action Checklist (see page 106 ), record
the high- and medium-loss potentials you identified
above. Use the recommendations in Part 3c to help
find ways to increase energy efficiency.

ACTION CHECKLIST
Go back over the assessment tables and make
sure that you have recorded all high and medium
risks and energy-loss potentials. Next, list the
improvements you plan to make. You can use recommendations from this chapter or from other sources
to help pick actions you are likely to take. Write
down a date to keep you on schedule. You do not
have to do everything at once, but try to eliminate
the most serious problems as soon as you can.
Often it helps to tackle the inexpensive actions first.
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SAFETY NOTE
**Proceed with caution.** As stated before,
your home must be a healthy place to live. Airsealing may save energy, but it can also trap deadly
pollutants. Air-sealing can cause a dangerous situation by reducing the air available for combustion
appliances. Do not attempt to air-seal your home
until you have done the following:
• Unvented gas or kerosene heaters or unvented
gas fireplaces/logs must be removed or vented
outdoors.
• Gas cook stoves are not vented and are not
to be used for space heating.
• If you have a high level of radon in your
home, properly air-sealing can help reduce the
problem. However, you should monitor radon
levels carefully and contact a professional if
the problem is not fixed. (See Chapter 9,
“Indoor Air Quality,” for more information
about radon.)
• If you have natural-draft appliances, do not
extensively air-seal your home without seeking
the advice of an energy services professional.

For More Information
Engineering Extension at Kansas State University
Engineering Extension can provide information
on energy-efficient building practices, indoor air
quality, and provide general information on home
energy use. Contact them at 133 Ward Hall, Kansas
State University, Manhattan, KS 66506–2508;
(785) 532-6026.

Energy Efficiency and Renewable
Energy Clearinghouse (EREC)
The U.S. Department of Energy provides energy
information through the Energy Efficiency and
Renewable Energy Clearinghouse (EREC). EREC
will send detailed information on the topics in this
assessment, and much more. Call them toll-free at
(800) DOE-EREC/(800)-363-3732, Monday–Friday,
9A.M.–7P.M., Eastern Standard Time.

American Council for an
Energy Efficient Economy
The American Council for an Energy Efficient
Economy can provide information on energyefficient appliances. Contact them at 2140 Shattuck
Avenue, Suite 202, Berkeley, CA 94704;
(510) 549-9914. Ask for a current list of
publications.
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ASSESSMENT 3c—Increasing Efficiency of Domestic Hot Water Systems
LOW-ENERGY
LOSS
Thermostat
setting

Thermostat is set
at 120°F.

Insulation

A new, highly
insulated water
heater or water
heater blanket is
installed.

Water
conservation

Low-f low shower
heads are installed,
and there are no
leaking faucets. A
conscious effort is
made to conserve
hot water.

Pipe insulation

All accessible hot
water pipes are
insulated.

MEDIUM-ENERGY
LOSS

HIGH-ENERGY
LOSS

YOUR LOSS
POTENTIAL

Thermostat is set
at 140°F or higher.

❒ Low
❒ Medium
❒ High

An older water
heater with no
added blanket is in
use.

❒ Low
❒ High

There are no
leaking faucets.
Some effort is
made to minimize
hot water use.

There are leaking
faucets, and no
low-flow fixtures
are installed.

❒ Low
❒ Medium
❒ High

Some accessible
hot water pipes
are insulated.

There is no
insulation.

❒ Low
❒ Medium
❒ High

Thermostat is set
at 130°F.

Publications
Heede, Richard. Homemade Money: How to Save
Energy and Dollars in Your Home. Amherst,
New Hampshire: Brick House Publishing, 1995.
This publication is 260 pages long and is available for $14.95 per copy from the Rocky Mountain Institute, 1739 Snowmass Creek Road,
Snowmass, CO 81654–9199.
Nisson, Ned and Alex Wilson. The Virginia Energy
Savers Handbook: A Guide to Saving Energy,
Money, and the Environment. Virginia Department of Mines, Minerals, and Energy, 1993.
This 120-page guide is available from the Virginia
Department of Mines, Minerals, and Energy,
Division of Energy, 202 North Ninth Street,
8th Floor, Richmond, VA 23219; (804) 692-3218.

Kansas Home*A*Syst Helps
Ensure Your Safety
This Kansas Home*A*Syst handbook covers
a variety of topics to help homeowners examine
and address their most important environmental
concerns. See the complete list of chapters in the
table of contents at the beginning of this handbook.
The end of each chapter lists resources and other
useful information. For more information about
topics covered in Kansas Home*A*Syst, or for
information about laws and regulations specific
to your area, contact your county or K-State
Research and Extension office.

Contact the Kansas Farm*A*Syst/Home*A*Syst
office at Biological and Agricultural Engineering,
Seaton Hall, Manhattan, KS 66506–2917; phone:
(785) 532-5418. Web page: w w w.engg.ksu.edu/
enggext/ppi/homeasyst; or the National
Farm*A*Syst/Home*A*Syst Office at: B142 Steenbock
Librar y, 550 Babcock Drive, Madison, WI 53706–
1293; phone: (608) 262-0024;e-mail:
<HOMEASYST@MACC.WISC.EDU>.

Kansas Home*A*Syst Team Members:
• Danny Rogers, Extension Irrigation Engineer,
Kansas State University
• Jean Waters, Director, Pollution Prevention
Institute, Kansas State University
• Judy Willingham, Consumer Pollution
Prevention Specialist, Kansas State University
Appreciation is expressed for review and revision to:
• Gene Meyer, Extension Mechanical Engineer,
Kansas State University
Figures 10.1, 10.3, and 10.4 were adapted from
Ned Nisson and A lex Wilson, The Virginia Energy
Savers Handbook: A Guide to Saving Energy, Money,
and the Environment, 1993.
This chapter was based on original material
written by Lori S. Marsh, Associate Professor and
Extension Engineer, Department of Biological
Systems Engineering, Virginia Polytechnic Institute
and State University.
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Action Checklist
Heating and Cooling Systems: Saving Energy and Keeping Safe
Write all high- and medium-risks
and energy loss potentials below.
Sample: Water heater is not insulated
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What can you do to reduce the risk
or energy-loss potential?
Buy ready-made insulation blanket at the
hardware store.

Set a target
date for action
One week from
today: March 8
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Chapter

11

MANAGING
HOUSEHOLD WASTE:
Preventing, Reusing,
Recycling, and Composting

There are many ways to reduce household waste
and many alternatives for disposing of the waste you
do make. This chapter will help you examine your
current waste disposal and consumption practices
and how they may affect air, soil, and water quality
on your property or in your home or community.
It covers the following:
1. Preventing and Minimizing Waste—choosing
products and ser vices to reduce waste
(“precycling” or “enviro-shopping”)
2. Reusing, Recycling, and Composting—creative
ways to deal with wastes
3. Waste Disposal on Your Property—alternatives
to on-site dumping and burning

Why should you be concerned?
As the U.S. population increases, the amount
of waste produced each year also rises. In fact, material consumption has increased faster than the population. Studies estimate that in 1996, each person
produced around 4.3 pounds of waste each day—a
significant increase from the 2.7 pounds produced
per person daily in 1960.
Surveys also found that most consumers do
not realize what comprises solid waste. Many, for
example, think that we throw away more plastics
by weight than we really do, or that disposable diapers are a major problem (they are not). Figure 11.1
shows what is in the mountain of solid waste thrown
away in the United States each year. What would you
find if you examined wastes from your household
over a year’s time?

turn them into waste or unusable products.
Changing from a resource-consuming lifestyle
to a resource-conserving one would help maintain
natural resources and create less waste.

The problem with waste
Most of our waste is destined for landfills. But
because of public concern about landfill location and
stricter disposal regulations in many parts of the country, acceptable landfill space is becoming scarcer and/
or more expensive. Environmental laws have forced
many dumps and incinerators to close or modernize
at a cost of millions of dollars. In areas without nearby
disposal options, consumers may be paying higher
rates to have waste hauled hundreds of miles to be
buried or incinerated. As a result, waste has become
a major environmental and economic issue for consumers and municipalities.
The good news is that these problems have
caused us to look for new ways to deal with or
reduce our waste. Producing less waste and finding
creative alternatives for dealing with waste not only
save taxpayer dollars but help protect air, soil, and
water quality and the health of people and wildlife.

What is the big picture?
The United States is number one in waste
produced, energy consumed, and use of the earth’s
natural resources. While the United States has only
6 percent of the world’s population, it uses about
40 to 50 percent of the world’s nonrenewable
resources and produces an estimated 15 to 38 percent of the world’s waste. We use more than our
share of the world’s natural resources and often

Figure 11.1 What is in our solid waste?
Source: Franklin Associates, Ltd. Source and Characterization of Municipal Solid Waste in the United States: 1995
Update. U.S. Environmental Protection Agency, 1996.
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DEFINING HOUSEHOLD WASTE
What do you call the stuff you want to get rid of?
Trash? Garbage? Solid waste? Recyclables? Refuse or
junk? Here’s how we define terms for this chapter:
1. “Trash” and “waste” refer to items and materials
that are no longer wanted—anything discarded
or useless.
2. “Reusables” are items that are used again by a
different user or for a different purpose, like a
hand-me-down jacket or a jar used for a cup.
They are not reprocessed into raw materials.
3. “Recyclables” are materials like glass, metal,
paper, and even refrigerators that are collected,
separated, processed back into raw materials,
and made into new products.
4. “Compostables” are primarily yard and food
wastes that can decompose and return to the
earth as nutrients or soil.
5. “Garbage” is generally food waste or wet food
either of animal or plant origin.
6. “Municipal solid waste” (MSW) is household
waste combined with commercial, business,
and institutional waste.

PART 1—Preventing and
Minimizing Waste
If you do not produce waste, you will not need
to get rid of it—it’s that simple. But since we all generate at least some waste, we need to think about
ways to make less. People have choices and can
reduce the volume of waste they produce by making
thoughtful choices when they buy products.
A strategy to help maintain natural resources
and create less waste is source reduction, which
is defined by the U.S. Environmental Protection
Agency as “reducing the amount of materials
entering the waste stream by redesigning products
or patterns of production or consumption.” An
example of source reduction is using returnable
beverage containers.
Part I will help you examine your potential for
cutting the amount of waste you produce and preventing some kinds of waste completely. At the
end of Part 1, fill out the assessment table to determine your waste potential. Use the information
below to help answer the questions.

Can you become a waste-conscious shopper?
You make purchasing decisions every day, and
each purchase involves a certain amount of waste
production and use of natural resources. Whether
buying groceries, toys, furniture, or appliances,
your decision to select a certain product or no
product at all will determine the type and volume
of waste that you must someday discard. If you buy
with the environment in mind—that is, if you use
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your purchasing power to minimize your impact
on the environment—you will select products that
produce a minimum of waste, last longer, and use
fewer natural resources. “Precycling” and “enviroshopping” are terms that refer to this kind of purchasing. An “enviro-shopper” typically asks the
following questions before making a purchase:
How much do I need?
Among other things, enviro-shopping means
buying only what you need. A good price or bulk
packaging may tempt you to buy more paint, food,
or household cleaner than you may really need. But
what may seem like a “good deal” may end up wasting money and natural resources, because the unused
or spoiled product will eventually have to be thrown
away. Make sure you can use what you buy, or find
someone who can use your leftovers. Remember that
latex paint and many pesticides are time and temperature sensitive, so that storage under low temperatures
renders many of them worthless.
Are my purchases long-lasting and reusable?
In our “throw-away” society, it is sometimes
hard to find good quality products at an affordable
price. Although durable products may be more
expensive, they are usually a better investment in
the long run. Look for products that can be fixed
when broken. Long-lasting products make good
hand-me-downs, too. Also, select products which
are energy-efficient for even greater savings.
Products and materials that can be reused—
passed along to someone else or used for other
purposes—save money and conser ve resources. For
example, reusable gift bags can reduce your need
to buy wrapping paper. If it is safe to do so, carry
your own shopping bag or use no bag at all. In a
world with increasing numbers of disposable and
single-use products, it is a real challenge to avoid
waste when shopping.
Is the product package recyclable?
Many product containers and packaging materials
are potentially recyclable—such as glass bottles,
paper, plastic bags, and cardboard boxes. To promote
recycling, many manufacturers use a chasing-arrows
recycling symbol (Figure 11.2). But be careful; this
symbol may mean the product or packaging is made
from materials that are suitable for recycling if your
local recycling program will take them. If a product
cannot be recycled locally, then the product packaging
is not truly recyclable—at least not where you live. The
list of materials that your local recycling program will
accept probably changes over time, so you will need
to keep up-to-date.
If you cannot recycle something locally, you
might be able to take it to a close neighboring community that will accept it. But do not waste more
natural resources (such as gasoline) than you will
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save by recycling. Combine trips to recycling facilities with other tasks.
Is the product or its packaging made
from recycled materials?
There are a surprising variety of products made
from recycled material: everything from carpets to
detergent bottles. Once materials are recycled, they
will be made into new products or packaging only
if there is a market for them. As a consumer, you can
use your buying power to support and encourage
markets for recycled-material products. “Closing the
loop”—that is, recycling and buying recycled—
ensures that materials are cycled again and again.
On product packaging, look for the words
“made from recycled materials” or, even better,
“made from post-consumer recycled materials.”
Post-consumer means that all or part of the packaging is made from materials that have been recycled
by consumers in community recycling programs; the
packaging has been in the consumer’s hands before.
Each year, for example, billions of recycled aluminum beverage cans are melted down and made into
new cans. But remember—just because you see a
chasing arrow, do not assume that the product or
packaging can be locally recycled.
Do I buy products with the least amount of packaging?
About a third of the paper, plastic, glass,
cardboard, and metal we throw away comes from
packaging. While packaging ser ves many useful
purposes—such as preventing food spoilage, ensuring customer safety, meeting legal requirements,
and providing information-some is unnecessary,
wastes natural resources, and soon after purchase
ends up as waste.
Good enviro-shopping means choosing
products that have the least amount of wrapping
(as long as your safety is assured). Buying bulk foods
(if they will not be wasted) and selecting concentrated products are examples of minimizing waste

Figure 11.2 The recycling symbol means
the product or packaging is recyclable.
But if your local recycling program won’t
accept the product, it isn’t really recyclable—
at least not where you live.

HOW MUCH HOUSEHOLD
WASTE DO YOU MAKE EACH DAY?
This project is for the truly adventurous. Carry a
large bag for one to three days and put all of your
daily waste inside (if it is safe to carry). Do not
change your buying or eating habits. You might want
to keep wet wastes in plastic bags so things do not
get too messy.
At the end of the experiment, weigh the bag. If
you carried your bag for three days, divide the total
weight by three to get the average daily amount of
waste. Then analyze your waste: How much of the
total weight or volume is paper? How much is recyclable, and how much is potentially hazardous?
How much could have been avoided? How many
pounds of waste would you produce in a year?
from packaging (Figure 11.3). If your packaging
selections are limited, tell the store manager what
you want, or write or call the product manufacturer
about your community’s solid waste situation and
your preference for minimally packaged products.

Assessment 1—Preventing and minimizing waste
Use the table before to identify areas where you
can minimize waste. Indicate your waste potential
in the right-hand column. Although some choices
may not correspond exactly to your situation,
choose the response that best fits. Refer to the information above to help you answer the questions.

Responding to your waste potential
Your goal is to reduce the amount of waste you
produce-especially waste that ends up in a landfill
or incinerator. Turn to the Action Checklist on page
116 to record the high- and medium-waste potentials
you identified in the assessment table. Use the ideas
in Part 1 to help you become an enviro-shopper.

Figure 11.3 Selecting concentrated products is
one way to minimize waste from packaging.
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PART 2—Reusing, Recycling,
and Composting

Second, is it recyclable?

Once you make waste, it has to go somewhere.
Part 2 reviews three ways to keep materials out
of a landfill or incinerator. For each item of waste,
there are three questions to ask:

First, is it reusable?
Reuse should be your first objective, as it typically has the least environmental impact. Refillable
glass beverage bottles are an example of a reusable
product. Empty bottles are collected and trucked
back to the bottler, where they are washed and
refilled. Natural resources are still used in cleaning
and hauling the product for reuse. To compare this
to recycling, see the story about glass recycling
in the next section.
Often, reuse is limited only by the imagination—
you can usually find uses for more materials than you
realize. Sharing old clothes and used furniture is a
common form of reuse. If you cannot share with
friends or family, try to donate usable items to programs like Goodwill or thrift shops. Holding a neighborhood yard sale is a good way to eliminate
unwanted possessions. Give your packaging foam
“peanuts” to a local gift shop, or see if neighbors can
use your excess paint, lumber, or empty plastic pails—
if the items can be reused safely. Try listing materials
you want to get rid of on a postcard and posting it on
a local community bulletin board. Reusing an item is
a great way to save natural resources if it does not use
more natural resources than other options.

Studies have shown that more than half of all
household wastes are recyclable. Recycling is a
good idea, although it still requires energy and other
resources and produces waste and pollution. For
empty glass bottles to be recycled into new bottles,
for example, they must be collected, sorted, sometimes crushed, and trucked to a glass factory where
they are washed, melted, and re-formed into new
bottles. The new bottles are then trucked to a beverage company to be filled. In the end, though, recycling usually does save more resources and results in
less pollution than making items from raw natural
resources.
Check with your city or county agencies, trash
haulers, and local or area recycling business to see
what is recycled in your area, where items are recycled, and how to prepare items for recycling (Figure 11.4). Remember to keep current about what
your local program will accept; use the table below
to keep track. Plastic milk jugs, for example, are
usually recyclable, but wax-coated paper milk cartons can be recycled only in a few areas. Plastic containers are marked with a number, usually inside the
recycling symbol. Numbers 1, 2, and 3 are most
easily recycled, and should be the first choice in
plastic packaging.
A growing number of programs require recycling by law. You should not limit recycling to typical grocery store purchases such as aluminum cans,
cardboard, glass bottles, and plastic milk jugs. There
may be local scrap dealers or industrial salvage yards
that want your broken appliances, used vehicles,

ASSESSMENT 1—Preventing and Minimizing Waste
LOW-WASTE
POTENTIAL

MEDIUM-WASTE
POTENTIAL

HIGH-WASTE
POTENTIAL

YOUR WASTE
POTENTIAL

Quantities
purchased

I only buy what
I need and avoid
accumulating
unused products.

I sometimes buy
more product than
Ican use.

I often buy more
product than
I can use.

❒ Low
❒ Medium
❒ High

Product durability
and potential for
reuse

I select products
based on their
durability, ease
of repair, and
potential for reuse.

I sometimes consider durability,
ease of repair, or
potential for reuse.

I never consider
durability, ease
of repair, or
potential for reuse.

❒ Low
❒ Medium
❒ High

Recyclability of
packaging

I regularly purchase containers/
packaging that can
be recycled locally.

I sometimes
consider recyclability when
making purchases.

I never consider
recyclability.

❒ Low
❒ Medium
❒ High

Packaging
selected

When safe to do
so, I select packaging that minimizes waste.

I sometimes
consider packaging that minimizes waste.

I never consider
packaging that
minimizes waste.

❒ Low
❒ Medium
❒ High
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wood and metal wastes, bricks, concrete, doors,
windows, and so on. Many localities now require
residents to recycle large appliances, car batteries,
used motor oil, and other recoverable materials.

Third, can it be composted?
Yard trimmings and food wastes typically make
up 10 to 25 percent of the wastes going into landfills. Your amount of yard and food wastes depends
on your eating and gardening habits, yard size,
climate, and type of vegetation. Many landfills
across the country have banned yard waste from
disposal because of its large volume, high moisture
content, and potential to contribute to landfill gas
and groundwater problems. Composting—or
“nature’s recycling”—is a much more effective way
to handle organic waste.
It is important to place the composting site
where it will prevent the yard waste from entering
nearby water ways or water bodies. Although leaves,

Figure 11.4 Find out what is recyclable in your
area and how to prepare items for recycling.

WHAT CAN YOU RECYCLE IN YOUR AREA?
Item

Recycled where?

How should it be prepared?

Paper/cardboard
Glass
Plastic
Aluminum
Steel
Other metals
Automobile
batteries
Oil
Tires
White goods/
appliances
Wood/lumber
Bricks/concrete
Other:
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etc. will compost where they naturally fall, it is
NOT natural for large amounts of grass clippings
to accumulate on stream banks. When a composting
operation is located on a slope or stream bank,
rainfall washes off chemical residues before they
can be deactivated. In addition, the nutrients which
make compost so valuable are leached out and are
carried off by storm water to the nearest water
resource, where water quality and fish habitat are
compromised.
Composting is a natural process that turns
kitchen and garden wastes (with the help of
microbes, earthworms, and fungi) into a highquality soil conditioner. Many common materials
can be composted in your own backyard: leaves,
grass clippings, plant trimmings, straw, some
kitchen scraps (but not animal wastes like fat, bones,
or pet manure), and even small amounts of paper.
The final product is a dark brown, crumbly compost
that has a clean, earthy scent. It can be spread on
lawns or mixed with garden soil as an excellent natural soil conditioner. As an alternative to landfill disposal, many communities have established yard
waste compost programs with convenient drop-off
sites or curbside pick-up. Some trash haulers have
yard waste composting programs. Many cities also
have special programs to deal with seasonal waste,
such as Christmas trees and spring clean-ups.
To compost at home, you can use one of the
many compact and efficient composting bins on
the market, or you can build your own (see Figure
11.5 for examples). For kitchen scraps, you might
even try a type of indoor composting that uses
earthworms to break down wastes. Your nearest
county K-State Research and Extension Office can
provide you with more detailed information about
composting.

Figure 11.5 Examples of compost bins made
with snow fence, concrete blocks, wire mesh,
and pressure-treated wood.

Assessment 2—Reusing, recycling,
and composting
Use the table below to identify preferred methods to keep waste out of the landfill. Indicate your
waste potential level in the right-hand column.
Although some choices may not correspond exactly
to your situation, choose the response that best fits.
Refer to the information above to help you answer
the questions.

Responding to your waste potential
Your goal is to reduce waste or find the best
alternatives for dealing with it. Turn to the Action
Checklist on page 116 to record the high- and mediumwaste potentials you identified above. The information
in Part 2 can help you plan improvements.

ASSESSMENT 2—Reusing, Recycling, and Composting
LOW-WASTE
POTENTIAL

MEDIUM-WASTE
POTENTIAL

HIGH-WASTE
POTENTIAL

YOUR WASTE
POTENTIAL

Reusing

I reuse as many
household wastes
as possible.

I reuse items when
it is convenient to
do so.

I never reuse
items.

❒ Low
❒ Medium
❒ High

Recycling

I recycle as many
household wastes
as possible.

I recycle when it is
convenient to do so.

I never recycle.

❒ Low
❒ Medium
❒ High

Composting

I compost all yard
wastes and
kitchen vegetable
scraps at home or
in a city program.

I compost some
yard or kitchen
wastes.

I never compost.

❒ Low
❒ Medium
❒ High
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PART 3—Waste Disposal
on Your Property
Disposing of household waste by burning it
or dumping it on private property can pose threats
to your health and the environment. Although these
disposal methods have been used in many rural
areas for decades, local and state laws are becoming
more restrictive. Many Kansas communities ban
dumping or burning of waste in order to protect
soil, water, and air quality. Complete the table at the
end of this section to determine your risks and consider alternatives to on-site methods of disposal.

Do you burn household waste?
In the past, some residents used burn barrels
to get rid of many household wastes. When paper,
plastics, printing inks, batteries, and other common
materials are burned, a noxious mix of chemicals
can be released into the air (see sidebar at right).
Some of these—such as lead or mercury or even
byproducts given off when leaves are burned—can
be hazardous to breathe.
Eventually, most byproducts from burning
are removed from the air by rain or snow and are
deposited on land or in water. Due to concerns
about such depositing of hazardous air pollutants,
Kansas has passed laws to restrict if or what you
can burn. Generally, open burning has been banned.
Always check with local authorities before burning.

Do you dump household waste on your land?
It is generally illegal in Kansas to dispose of
waste on your land. Waste dumped on your property
is not only unsightly, it may contain harmful chemicals that can leach out and contaminate groundwater
(Figure 11.6), or be spread by wind and rain. Discarded paint, for example, may contain lead or mercury. If not properly rinsed, pesticide containers
may contain toxic residue, and used oil filters usually harbor petroleum products and harmful metals.
These pollutants can soak into the soil, pollute
well water, and find their way into nearby lakes,
streams, or wetlands. If your waste contains hazardous substances—even in small quantities—it can
cause problems. Another problem is caused by discarded tires, which provide a haven for mosquitoes.
Lending institutions are commonly requiring an
environmental assessment before they will consider
loaning money on rural property. Property owners
should be prepared to disclose environmental information such as known dumpsites or other hazards
on the property being sold. So if you have a dump
or burn site, such as an oil or pesticide dump site,
you may be required to tell potential buyers.
For more information about disposing of waste
on your property, contact the Kansas Department
of Health and Environment at (785) 296-1600, your

BY-PRODUCTS OF OPEN BURNING
Smoke, particles, or ash from burning waste may
contain some of the following pollutants:
• Arsenic from some wood preservatives or
pesticides
• Benzene and other solvents from some paint
or varnish strippers
• Cadmium from nickel-cadmium batteries and
plastics such as PVC
• Carbon monoxide from incomplete combustion
• Chromium from colors in some colored paper
and paints
• Dioxin from byproducts formed when chlorinecontaining products such as some plastics are
burned
• Formaldehyde from some particle board and
fabric treatments
• Hydrochloric acid from some mixed waste paper
• Lead from some paint on old boards, batteries,
and PVC plastics (lead is used as a stabilizer
in PVC)
• Mercury from some batteries, paints, plastics,
and fluorescent lights
• Nitrogen oxide from some colors and inks
• Sulfuric acid from some chemicals, dyes
and pigments, rayon, and film

NOTE: Some of these chemicals have burning points
higher than a burn barrel will reach. However, they
might end up in ash on the ground or as floating
particles.
local environmental or health department, codes
department, or a licensed landfill operator.

Do you dump household waste
down a storm sewer or drain?
Especially for homes ser ved by street drains
and storm sewers, any solid or liquid wastes
exposed to the weather—including pet wastes,
motor oil spills, solvent spills, solvent-based paints
and products, and other product spills—can wash
directly into lakes and streams. Storm sewers,
remember, are rarely connected to wastewater
treatment facilities. It is illegal in Kansas to dispose
of waste in storm drainage systems.
Some materials, like foam “peanuts” and other
plastic debris, can be transported by storm runoff
to open water where they may be mistaken for food
and eaten by fish or birds.
Dumping potentially hazardous substances down
a drain that leads to a septic system or sewer system
can also cause problems; see Chapter 4, “Household
Wastewater,” and Chapter 5, “Managing Hazardous
Household Products,” for more information.
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Assessment 3—Waste disposal on your property
The assessment table on the following page can
help you examine potential risks due to on-site
waste disposal. Choose the statement in the righthand column that best fits your situation. Refer to
the information above in Part 3 to help you respond.

Responding to risks
Your goal is to reduce your risks. On the Action
Checklist on the following page 116, write all high
and medium risks you identified. Use the ideas in
Part 3 to help plan actions to take.

ACTION CHECKLIST
Go back over the assessment tables to ensure
that all medium- and high-waste potentials and
risks you identified are listed in the Action Checklist
on page 116. For each item listed, write down the
improvements you plan to make. Use recommendations from this chapter and other resources to
decide on actions you are likely to complete. A target date will keep you on schedule. You don’t have
to do everything at once, but try to eliminate the
most serious problems as soon as you can. Often it
helps to tackle the inexpensive actions first.

For More Information
Kansas Home*A*Syst web site:
w w w.engg.ksu.edu/enggext/ppi/homeasyst has
many hot links to other informative web sites
grouped by topic.

WHICH WASTES ARE HAZARDOUS?
By reading product labels, you can generally
tell which ones have hazardous ingredients. Look
for words like DANGER, FLAMMABLE, POISON,
VAPOR HARMFUL, or FATAL IF SWALLOWED.
These are clues that a substance in the product is
potentially hazardous to your health.
Carefully dispose of such products—especially
if unused portions of the product are in liquid form.
Although dry chemicals can be hazardous, liquids
can more easily injure waste haulers, react with
other discarded chemicals to start fires or create
deadly gases, or seep through soils and into water
sources. The best approach for dealing with these
products is to use them up, if it is safe and legal to
do so, so nothing is left to discard. Check to see
if your community has implemented a Household
Hazardous Waste collection program.
Always read the label for disposal recommendations, or contact the manufacturer. For more
information on dealing with hazardous wastes,
see Chapter 5, “Managing Hazardous Household
Products.”

Recycling, composting, and waste disposal
Contact your local environmental, health, or
sanitation department, recycling center, fire department, city office, or your county K-State Research
and Extension Office. Get the latest list of what is
recyclable and how to prepare items for recycling.
Ask for information on composting and other

Figure 11.6 Waste dumped on or near your property may contain harmful chemicals that can leach out
and contaminate groundwater.
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ASSESSMENT 3—Waste Disposal on Your Property
LOW RISK

MEDIUM RISK

HIGH RISK

YOUR RISK

Burning waste

No household
waste is burned
on-site.

Only non-toxic
materials are
burned. If burning
is legal, burning
guidelines are
strictly followed.

Mixtures of waste
(including paper,
solvents, batteries,
and plastics) are
burned, releasing
metals, acids, and
chloride compounds.

❒ Low
❒ Medium
❒ High

On-site dumping

No household
waste is dumped
on my property
or on public
property.

Only nontoxic
wastes are dumped
on-site—in an
approved, properly
designed site.

Household wastes
and liquids,
appliances, tires,
and other junk are
dumped on-site.

❒ Low
❒ Medium
❒ High

Dumping down
storm sewers or
drains

No hazardous
materials are
discarded in a
sewer system,
septic system, or
storm drain.

Some runoff from
a driveway carries
spills and yard
chemicals away;
runoff occasionally f lows into
storm sewers.

Hazardous and
other wastes are
improperly
discarded in a
sewer system,
septic system, or
storm drain.

❒ Low
❒ Medium
❒ High

disposal alternatives and a schedule of hazardous
waste collection days. Find out where to take used
motor oil, batteries, and appliances.

Local regulations on burning and dumping
Most Kansas communities ban dumping and/or
burning waste on your land. Such activities on agricultural land may be allowed with the appropriate permits; contact the Kansas Department of Health and
Environment, (785) 296-1600 for more information.

Publications
Bulletins available from your County
K-State Research and Extension Office:
• Household Waste Management. NCR396A.
• Household Waste Management, Leader’s
Guide. GT325
• Word Game: Waste Management Wise. GT325A.
• Family Garbage Inventory. GT325B.
• Family Garbage Inventory, Activity 4 Idea.
GT235C.
• Making & Using compost at Home. MF-1053.
• Franklin Associates, Ltd. Characterization of
Municipal Solid Waste in the United State:
1997 Update. Report no. 530/R98,007. U.S.
Environmental Protection Agency. Copies are
available from the National Center for Environmental Publications and Information, PO Box
42419, Cincinnati, OH 45242–2419.
• Lund, Herbert F., ed. The McGraw–Hill
Recycling Handbook, New York: McGraw–
Hill, Inc. 1993.

• Makower, Joel. The Green Consumer Supermarket Guide. New York: Penguin Books. 1991.
• Rathje, William and Cullen Murphy. Rubbish!
The Archaeology of Garbage. New York: Harper
Collins. 1992.
• Sax, N. Irving and Richard I. Lewis. Hawley’s
Condensed Chemical Dictionary. New York:
Van Ostrand Reinhold. 1987.
• Tchobanoglous, G., H. Theisen, and S. Vigil.
Integrated Solid Waste Management: Engineering Principles and Management Issues. New
York: McGraw–Hill, Inc. 1993.
• Wackernagel, Mathis and William E. Rees.
Our Ecological Footprint: Reducing Human
Impact on the Earth. Philadelphia: New Society
Publishers. 1996.

Kansas Home*A*Syst Helps
Ensure Your Safety
This Kansas Home*A*Syst handbook covers
a variety of topics to help homeowners examine
and address their most important environmental
concerns. See the complete list of chapters in the
table of contents at the beginning of this handbook.
The end of each chapter lists resources and other
useful information. For more information about
topics covered in Kansas Home*A*Syst, or for
information about laws and regulations specific
to your area, contact your nearest county or K-State
Research and Extension Office.

Chapter 11—Managing Household Waste: Preventing, Reusing, Recycling, and Composting
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Contact the Kansas Farm*A*Syst/Home*A*Syst
Office at Biological and Agricultural Engineering,
Seaton Hall, Manhattan, KS 66506–2917; phone:
(785) 532-5418.
Web page: ww w.engg.ksu.edu/enggext/ppi/
homeasyst; or the National Farm*A*Syst/Home*A*Syst
Office : B142 Steenbock Library, 550 Babcock Drive,
Madison, WI 53706–1293; phone: (608) 262-0024;
e-mail: <HOMEASYST@MACC.WISC.EDU>.

Kansas Home*A*Syst team members:
• Danny Rogers, Extension Irrigation Engineer,
Kansas State University
• Jean Waters, Director, Pollution Prevention
Institute, Kansas State University

• Judy Willingham, Consumer Pollution Prevention Specialist, Kansas State University
Appreciation is expressed for review and revision to:
• Bill Eberle, Extension Land Resources Specialist,
Kansas State University
This chapter was based on original materials
written by Shirley Niemeyer, Professor and Extension Specialist, Environment of the Home/Housing,
University of Nebraska–Lincoln; Michael P. Vogel,
Professor and Extension Housing Specialist,
Montana State University Extension Service; and
Kathleen Parrott, Associate Professor and Extension
Housing Specialist, Virginia Polytechnic Institute
and State University.

Action Checklist
Managing Household Waste: Preventing, Reusing, Recycling, and Composting
Write all high- and medium-waste-making
potentials and risks below.
Sample: Products are purchased without
considering whether the packaging is
recyclable.
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What can you do to cut the waste
or reduce the waste?
Find out about town recycling program
and try to buy products with packaging
that can be recycled locally.

Set a target
date for action
One week from
today: March 8
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Kansas Home*A*Syst, an environmental risk-assessment guide for the home, is a cooperative project
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