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FLLINOIS WATER ENVIRONMENT ASSOCIATION

—_— The filinois Werer Ervironmert Association (TWEA) is a member association
m A af the Water Environmermt Federation, an educational and technical
organization made up of 67 Member Adssociations throughont the world

dedicated to protecting and preserving ouwr global water environment. The
IWE4 was formed in 1980 1o advance the fundamental kmowledge of the water
environment {0 help preserve and enhance the quality of Hlinois' water

resources. By stimulating public awareness of the relationship of o water
resources o the public welfare, and the need for poliution prevention, resource
FECOVErY, preservation, conservation, and reuse Of CUF Waler FESOUFCES, WE Cot

help accomplish owr mission.

NONPOINT SOURCE WATER POLLUTION
A CITIZEN'S PRIMER

What's the profblem? Pollutants enter our rivers,
streams and lakes from fwo primary sources.
One source 15 the direct introduciton of
peliutants into water bodies from specific pomt
spwrces such as the discharge pipes from
factories and wastewater treatment plants. The
other is called nonpoint source (NPS} and
primanly occurs when water runs over land or
through the ground, picks up pollutants, and
deposits them in surface waters or introduces
them into groundwater. Although less extensive
than over land runoff, atmospheric pollutanis
directly deposited onto water bodies is another
type of NPS pollution.

Can it be controfied? Point source pollution can
be monitored and controlied In contrast, NPS
poilution comes from many diverse sources and
consequently, conrolling it 1s harder. Because it
does not ongimate from industrial or municipat
pipes that can readily be monitored, such
pollunon has largely been uncomtrolled and
unregulated. Teday, NPS pollution remains the
mation’s largest source of water guality
problems. The Hlnois EPA, in their 1998
Envrrenmental Condiftons Report, mdicates that
43.7 %o of the state’s surveved streams and rivers
and 75.4% of inland lake acres assessed are
nmnpacted by nonpomt sources.

What gre the sources? Major nonpoint sources
of poHution in Ithinots include excess farm and
lawn chemicals that enter groundwater through
the soil or into surface waters direcily dwring
heavy rains; storm water from paved surfaces in
commercial and residential areas; uncontrolled
storm water from construction sites; animal
| wastes; foresy operations; resource extraction;
. - improper disposal of houschold and automotive

products; Jeachate from jand disposal operations
and pollutants relessed directly into  the
atmosphere.

What are the poflutants? NPS polhwtants include
nutnents such as phosphorus and nitrogen from
fertihizers; pesticides from agricultural lands;
soils from comstruction sites, eroding stream
banks and farmlands; salts from winter road
deicing; petroleum hydrocarbons from leaking
storage tanks and automobiles; frace metals and
toxac chemcals from inadequately protected
landfills; and airborne sulfur, nitrogen, PCBs,
dioxing, mercury and other toxic metals from
power plants, mcinerators and cement kilns.
What are the effects? These poliutants contribute
chemicals fo our drinking water supply; cause
oxygen depletion that affects aguatic life; block
ouf suniight that reduces plant prowth and
spawning areas for fish; pose a toxic threat to
wild and domestic animal {ife; and provide for
unsate swimming and recreatonal areas.

What's rhe solution? Education and public
involvement are the keys to effective solutions.
We all bear responsibility for controlling and
preventing NPS poliution. From the individual
home owner to the public official, everyone has
3 stake In protecting our resources. So the
solution begins with us. There are lots of ways to
reduce and prevent NPS pollution. You can start
by taking a close jook at vour family’s life style
and the practices around vour home that might
conmbute to polluted runoff. Then Jock at the
“Big Picture™ lJand wuse practices i your
watershed and local controls necessary for water
grizlity protection.

Whet can you do? See over for guidance on what
vou, your family and your cornmunity can do.




What Can You and Your Family Da?

Conserve water (reduce water used for landscape maintenance, yard equipment and car washing, efc. ).
- If you have a septic system, inspect it annually and have it pumped out regularly,

- Learn your watershed address: the smeams, rivers and lakes that receive rumoff in your community.
- Use clean boating and fishing practices on our tivers and Jakes.

- Don’t litler since 1t is easily washed or blown tmo ditches and storm sewers.

Car pool or take public transportation to reduce air emissions and gasoline leaks.

Check for drips under your car and repair leaks to keep oils off pavements,

« Properly dispose of {or better yet recycle) used motor oil and other petroleom products.

- Reduce, Reuse and Recyele to keep wastes out of jandfills and incinerators.

- Use pesticides sparingly and only afier considering more natural methods.

- Limit fertilizer use on lawns and gardens or use natural fertilizers like compost,

~ Only purchase the amounts of yard and garden chemicals needed for the vear.

» Seed or mulch areas where soil can wash away to control erosion and runoff

- Protect all vegetation that grows along ditch and shore lines to provide a "buffer strip,”

Clean up pet wastes to prevent nutrients and bacteria from washing into ditches and storm sewers.
Never bumn yard waste near ditches or lakes since ashes are high in nutrients and are eastly blown away,
~ {Consider usihg yard waste on-site as mulch or compost.

On icy pavements, first fry chipping ice off. Use salt and sand sparingiy.

Limit hazardous products used by planning your purchases and buying the right amount for the job.
Share or donate excess household hazardous products or safely dispose of them a1 collection sites,
Conserve electricity to reduce power plant ermissions.

What Can You and Your Community Do?

Organize or join a local watershed planning and management commitiee. Contact vour county Soil and
Water Conservation District for information on existing committees or on how to organize one.

Support the creation of stormwater utilities and user charge rate siructures to provide capital projects and
enhanced mamtenance for improved flood control, capital projects for water quality control, and water
quality management.

Encourage land use planning to reduce the effects of urban sprawl.

* Encourage storm water management practices that reduce nmoff pollution by allowing water to soak into
the ground or by storing it in ponds or by reducing pollutants at their source through land use controls.
Ensure that construction site soll erosion and sedimentation coniro! ordinances are enforced and that permits
are obtamned from the Hlinois EPA when required,

= Help organize and support commumity-based Household Hazardous Waste Collection sites,

= Advocate the conservative use of salt and sand for winter road maintenance. Promote the use of “anti-icing”
techmques that apply de-icing compounds before precipitation 10 prevent ice from bonding to pavements.
+ Support agricuttural fand and animal waste "best management practices” in your watershed.

Support wetlands' preservation since they act as naural fiiters of pollution, provide habitat for threatened
and endangered species and flood control.

If you would ke further information abowt nonpoint source poltution problems and recommended prevention
practices, of any of the other programs of the fiinois Water Environment Association, write the I WEA,
P. 0. Box 337, West Chicago, IL 60186-0337, elephone Larry Ziemba at 618/993.7200, or visit our web site

hopichipsnet com/users/ivwea {our web stie will be changing in late 1999 so contact m_f@}r the new address.)

Remember Only You Can Prevert Nonpoint Source Pollution
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Nonpoint Pointers

Understending and managing nonpaint source poliution in your commaumnity

Nonpoint Source
Pollution: The
Nation’s Largest
Water Quality Problem

Why is there still water that's too dirty for swimnung, fishing, or drink-
. ing? Why are native species of plants and animals disappearing from many
rivers, lakes, and coastal waters?

The United States has made tremendous advances in the past 25 years to
clean up the aquatic environment by controlling pollution from industries
and sewage treatment plants. Unfortunately, we did not do enough to
control pollution from diffuse, or nonpoint, sources. Today, nonpoint souzce
(NPS) pellution remains the Nation's largest source of water quality prob-
Jemns. It's the main reason that approximately 40 percent of surveyed rivers,
Jakes, and estuaries are not clean enough to meet basic uses such as fishing
ar swirnming,

NPS potlution occurs when rainfall, snowmeit, or Irngation runs over
Jand or through the ground, picks up pollutants, and deposits them into

Hvers, lakes, and coastal waters or infroduces them into ground water.
Imagine the path taken by a drop of rain from the tume it hits the
‘ ground to when it reaches a river,
The most common NP5 pollu-
tants are soils and nutrients

ground water, or the ocean. Any
pollutant it picks uap on its journey
that wash into water bodies
from agricultural land,

can become part of the NTS
problens. NP5 poliution also
ronstruction sites, and other
areas of disturbance.

includes adverse changes to the
vegeration, shape, and flow of
streams and other aquatic systems.

NFS pollution is widespread
because it can octur any fime
activities dishurb the land or water. Agricuiture, forestry, grazing, septic
systems, recreational boating, urban runoff, construction, physicai changes
to stream channels, and habitat degradation are potential sources of N3
pollution. Careless or uninformed household management also contributes
to MPS poliution problems.

The latest National Water Quality Inventory indicates that agriculture
is the Jeading contributor to water guality impairments, degrading 6
percent of the impaired river miles and half of the impaired lake acreage
surveyed by states, territories, and tribes. Runoff from urban areas is the
largest source of water quality impairments to surveyed estuaries (areas
near the coast where seawater mixes with freshwater).

on nonpoint -
source {NPS) poliution

Three Leading Sources of
Water Quality Impairment

Rank | Rivers Lakes Esipancs

I i Agricultura] Agrigulium | Urban ranet
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MPS pollution ooours when
water runs over land or through
the ground, picks up pollutants,
and deposits them in surface
watars or introduces them into

ground watar,




RELATED PUBLICATIONS

= Additional fact sheets in the
Nonport Pointers senes
fERA-841-F-36-004}

+« EPA Joumal, Vol 17, No. &,
Nov/Dac 1831, (EPA-22K-
1005}

+ Managing Nonpoint Source
Pollution: Final Report 1o
Congress ont Section 319 of
the Clean Water Act {EPA-
S06/9-50)

»  MNPS News-Noles (EPA-841-
M-02-003)

v Polluted (EPA-B41-F-94-
nos}

= The Guality of Our Nation's
Water: 1594 [EFA-841-5-05-
{4}

»  The Watershed Protection
Approach (EPA-503/8-92/
002}

To order any of the above EPA
documents call or tax the
Mational Center for Environmearn-
{al Publications and Infermation,
Tel (513) 489-8180

Fax (513} 489-B685

FOR MORE INFORMATION

LS. Environemental Protection
Agency

Monpoint Source Control Branch
Washington DO 20460

Internet Address:
Rttpfwww. e p . goviowew/ ngs/

indesx. kit

Schematic of a Watershed

The most common NPS poHutants are sediment and nutrients. These
wash into water bodies from agricultural land, small and medium-sized
animal feeding operations, construction sites, and other areas of distur-
bance. Other common NPS pollutants include pesticides, pathogens {bacte-
ria and viruses), salts, ail, grease, toxic chemicals, and heavy metals. Beach
closures, destroyed habitat, unsafe drinking water, fish kills, and many
other severe environmental and human health problems result from NP5
poliutants. They also spoil the beauty of healthy, clean water habitats. Each
year the United States spends millions of dollars to restore and protect the
areas damaged by NPS pollutants.

Progress

During the last 10 years, our country has made significant headway in
addressing NPS pollution. At the federal level, the Nonpoint Source Man-
agement Program was established by the 1987 Clean Water Act Amend-
ments, and the Coastal Nonpoint Follution Program was established by the
1990 Coastal Zone Act Reauthorization Amendments. Other recent federal
programs, as well as state, territorial, tribal and local programs also tackle
MNPS probiems.

In addition, public and private groups have developed and used poilu-
tion prevention and reduction initiatives and NP5 pollution controls, known
&5 management measures, to clean up our water efficientiy. Water quality
monitonng and environmental education supported by government agen-
cies, tribes, industry, volunteer groups, and schooils have provided informa-
tion about NS pollution and have helped to determine the effectiveness of
management techniques.

The watershed approach has ajzo helped communities. It Jooks not
only at a water body but also the entire area that drains into it. This allows
communities to focus resources on a watershed’s most serious environmen-
tal probiems—which, in many instances are caused by NPS pollution.

Fust as important, more citizens are practicing water conservation
and participating in stream walks, teach cleanups, and other environmental
activities sponsored by community-based organizations. In doing so,
citizens address the Nation's largest water gquality problem, and ensure that
even more of our rivers, lakes, and coastal waters become safe for swim-
ming, fishing, drinking, and aquatic life.
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Nonpoint Pointers

Understanding and managing nonpeoint source poliution in your community

Pointer
No.

Opportunities for
Public Involvement in
Nonpoint Source Control

Owver the last 25 years, communities have plaved an important role in

- addressing nonpoint source (NP5} pollution, the Nabion's leading source of
water quality problems. When coordinated with federal, state, and local
environmental programs and initiatives, community-based NFS control
efforts can be highly successiul. To learn about and help control NPS pollu-
tion, contact the community-hased organizations and environmental agen-
cies in your area. These groups often have information sbout how dtizens
can participate in the following NP5 control activities.

Volunteer Monitoring

Local groups organize vojunteers of all skill tevels to gather water
quality data. This information can help government agencies understand
the magnitude of NP5 pollution. More than 50 active volunteer
mﬂmmnng groups currently operate throughout the United States.
‘ Monitoring groups may also have
information about other NP5
poilution projects, such as beach
cleanups, stream walks, and
restoration actvities.

When coordinated with federal,
stafe, and local envivonmental
programs and mitetives,
community-based NPS contral

! Ecological Restoration
effarts can be highly successful

Evological restoration provides
upportunities for the public to help
out with a wide variety of projects,
such as tree planting and bank stabilization in both urban and rural areas.
Restoration efforts forusondepraded watersor habitats that have-srgnifi-
cant economic or ecological value.

Educational Activities

Teachers can integrate NPS pollution curricula into their classroom
actvities. The U5 Environmental Protection Agency {EPA}, federal and
state agencies, private groups, and nonprofit organizations offer teachers a
wide variety of materials, Students can start on an NP5 control project in the
primary grades and pursue their work through intermediate and secondary
levels.

series

of fact sheets ‘*—“-"E-
on nonpoint #
sSource {NPS} pn!iutmn

Did you know

that volunieers
often collect
information on the
~ health of water-
ways and the
extent of NPS
poliution?

NPS poliution ocotirs when
water runs over land or through
the ground, picks up pollutants,
and deposits them in surface
waters or introduces them into

ground water.
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RELATED PUBLICATIONS

« Additional fact sheets in the
Monpoint Pointers senes
{EPA-B41-F-86-004)

+ Clean Water in Your Water-
shed, Terrene Institute,
Waskington, DC, 1593

«  Cleaner Water Through
Conservation {EFA-841-8-
g85-002)

= Compendium of Educational
Materials on the Water
Environment, Athiance for
Envitonmental £d., Inc.,
Marshali, VA, 1592

« EPA Joumal, Vol 17, No. 5,
Mow/Des 1881, (EBA-22K-
1005}

»  Environmentat Resource
Guide, Nonpoint Source
Poliution Frevention, Air &
Waste Management Assoc,,
Fittsburgh, FA

s Handle With Care, Termene
nstitute, Washington, DT,
1991

« National Directory of Yolen-
teer Environmental Monitor-
ing Programs (EPA-841-B-
24-001)

»  The Quality of Our Nation's
Water. 1994 (EPA-841-5-
05-004)

»  Xerscape bandscaping
{EPA-B40-B-93-001)

To order any of the above EPA
documents, call or fax the
Mational Center tor Environmen-
tal Fublications and information.

Tel (513} 488-B190
Fax {513} 485-B585

FOR MORE INFORMATION

L5, Enviranmental Protection
Agency

Monpoint Source Control Branck
Washington DC 20440

Internet Address;
http:ffwww.epa. gov/owowmps/

ingdex htrnl _
L ‘

Water Conservation

Using technologies that limit water use in the bathroom, kitchen, laundry
room, Jawry, driveway, and garden can reduce the demand on existing water
supplies and limit the amount of water runoff. More than 40 states now
have some type of water conservation program to help citizens and busi-
nesses irmplement conservation practices. Government agencies, utiiities,
and hardware stores have information about products that help househelsds
CONBRIVE waler,

Household Management

Learning to limit NPS pollution at the household level can reduce the
overalt impact of NP5 pollution on water quality. Households, for exampie.
can irrigate during cooler hours of the day, limit fertilizer applications to
iawns and gardens, and properly store chemicals to reduce runoff and keep
it clean. Chemicals and oil should not be poured into sewers. Pet wastes, a
significant source of nutrient contamination, should be disposed of properly.
Households can also replace impervious surfaces with more porous materi-
als.

Public Meetings and Hearings

Drecisions made during public hearings on stormwater permitting and
town planning can determine a community’s capability to manage NI'5
pollution over the Jong term. Laws or regulations may require federal, state,
or iocal agencies to hold public hearings when permits are jssued or when
toswn plans are formed. Notices about hearings often appear in the newspa-
pet or in government office buildings.

Community Organizations

Manv communities have formed groups to protect local natural re-
sources. These community-based groups provide citizens with information
about upcoming environmental events in their watershed, such as ecologi-
cal restoranon, volunteer monitering, and public meetings. Watershed-jevel
associations are parficulariy effective at addressing a wide range of NP5
pallution probiems.

Environmental Information on the Internet

Citizens can obtain a great deal of environmental data and educational
material through a computer linked to the World Wide Web. EPA's site
ihttp:/ Swwwoepa.gov on the Web provides up-to-date miormation on
Argney activities and enables dbizens to find out about air and water
gquality data in specific communities.

EPA supports NPSINFQ, a forum for discussion of NP5 issues, including
NPS education. Citizens with access to e-mail can subseribe to NPSINFO
free-oi-charze by sending an e-mail message to

listserverfunixmail.itpnc.epa.gov
and mnclude in the body of the message:
subscribe NPSINFO {your first name) {yvour last name}

Cther federal, state, tribal, and local agencies, as well as businesses and
nonprofit groups, also provide environmental information on the World
Wide Web.
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Nonpoint Pointers

Understanding erd managing nonpoint soutce gotlutlon in your cammunity

Pointer
NO.

Programs for Nonpoint
Source Control

States, territories, and tribes identify nonpoint source (NP5} poliubion as
responsible for more than half of the Nation's existing and threatened water

guality impairments. To address these water quality problems, federal, state,

tribal, territorial, and local governments provide technical assistance and
fund programs to implement NP5 controls. Other sources of fundmg are
also avaiiable. The U.S. Environmental Protection Agency’s Environmental
Financing Information Network Center in Washington, DC {202/ 260-1020}
can provide communities with specific information on how to design and
fund the most appropriate NP5 pollution strategy.

Federal Programs

LLS. Environmental Protection Agency {EPA)

EPA administers sechon 319 of the Clean Water Act, also known as the
Nonpoint Source Management Program. Under section 3159, states, territo-
rics, and tribes apply for and receive grants from EPA to implement NTS
pollution controls, As of 1935, EPA had awarded more than 5370 million

under section 319 to address NP5 pollution problems.

Government agencies provide
technical assistance and fund
programs to tmplement NPS

controls.

EPA adrministers other sections
of the Clean Water Act to help
states, territories, and tribes to
pian for and impiement water
poliution programs, which can
include measures for NPS contrel.
These include section 1HEBK3),
Water Quality Cooperative Agree-
ments; section 1044g), Small
Community Qutreach; section 106, Grants for Pollution Control Programs;
section 314, Clean Lakes Program; section 320, Nztional Estuary Program;
and section 604{b), Water Cruality Management Planning. Together with the
National Oceanic Atmosphenic Administration, EPA helps administer
sectirm H217 of the 1990 Coastal Zone Act Reauthorization Amendments, a
program that tackies nonpoeint source pollution aHecting coastal waters,

of fact sheets
on nonpoint
saurce (NPS) pollution

Did you know

~ that communities

' rely on government
- programs and
alternative sources
of funding, such as
investing in waler
conservation, to
hefp control NPS
TR pnﬂutmn 7

MNPS poliution octurs when
water runs over land or through
the ground, picks up pollutants,
and deposits them in surface
waiers or introduces them nto

ground water.




RELATED PUBLICATIONS

«  Additional fact sheets in the
Monpoint Pointers sertes
{EPA-BA1-F-55-004}

«  Ciean Water in Your Water-
shed, Terrene Institute,
Washington, DC, 1993

» The Clean Water State
Revolving Fund: Financing
America's Environmenial
Infrastructure—A Reportto
Congress {EFA-832-R-95-
Do)

» The Guality of Our Nation's
Water: 1554 {EPA-841-5-35-
004)

»  State and Local Funding of
NMonpoint Source Controd
Programs (EPA-841-F-92-
003}

= A State and Local Govern-
ment Guids to Environmen-
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National Oceanic and Atmospheric Administration (NCAAS

NOAA administers section 306 of the Coastal Zone Management Act that
provides funds for water poliution control projects. includmyg NPS manage-
ment activities, in states with coastal zones, Together with the EPA. NOAA
also helps administer section 6217 of the Coastal Zone Act Reauthorization
Amendments. This requires the 29 states with approved Coastal Zone
Management Programs to establish and implement Coastal Nonpoint
Poliution Control Programs.

L1.5. Department of Agriculture (LISDA)

The USDA administers incentive-based conservation programs througn
the Consolidated Farm Services Agency, the Natural Resources Conserva-
tHon Service, and the U.S, Forest Service to help control NFS polivtion from
agriculture, forestry, and urban sources. )

11.5. Department of Transportation/Federal Highway Administration

Under the Intermodal Surface Transportation Efficency Act of 1591, the
Federal Highway Administration developed erosion control guidelines tor
federally funded construction projects on roads, highways, and bridges.

LLS. Department of the Interior
Within the U.S. Department of the Interior, the Bureau of Reclamation,

‘the Bureau of Land Management, and the Fish and Wildlife Service admin-

ister several programs to help states manage NP5 pellution by providing
technical assistance and financial support. For example, the Fish and Wild-
life Service administers the Clean Vessel Act, which provides grants to
construct sewage pumpout stations at marinas.

Alternative Funding Sources

Some communities rely on a combination of alternative funding sources
to impiement NPS controls. In 1994, EPA published A State and Local Govern-
ment Guide o Environmental Program Funding Alternatives. This brochure
gives examples of how states can use the Clean Water State Revoliving Fund,
leases, grants, taxes, fees, and bonds to craft innovative and effective strate-
gies to generate funds for NP5 controls. In addition, government agencies
can establish programs to encourage inveshments in water conservation
technnlogies.
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goad The National

Nonpoint Source
Management Program

The Clean Water Act of 1972 helped clean up of many of our country’s
waters, often achieving dramatic improvements. Despite those successes,
approximately 36 percent of the Nation’s surveyed river miles, 37 percent of
its surveyed lake acreage, and 37 percent of its surveyed estuarine square
miles are not safe for basic uses such as swimming or fishing,

States, territories, and tribes estimate that at least half of these impair-
ments, as well as significant ground water contarmination, are caused by
nonpoint source (NPS) pollution, making it the Nation's leading
source of water quality problems. To address these problems,
‘ Congress amended the Clean
Water Actin 1987, Congress

Since EPA began awarding estabiished the NP$ Pollution
section 319 grants fo implement Management Program under
MaANRZEMent Programs, recipi- section 319 of the amendments,
ents have directed gppmxfmatgfy The.prqgram prD:UidEB Eltatt‘s,
one-third of the funds toward territories, and tribes with grants

tn mplement NPS poliution

. controls described in approved
poilution. _ NP5 pollution managernent
PICETAmS,

controlling agricultural NP5

In 1990, the U.S. Environmental Protection Agency {EPA] began award-
ing grants to states, territories, and tribes with approved programs. By 1991,
all 50 states and the territories had received EFA approval; by 1995, 7 wribes
also had received approval. Since 199¢, recipients of 319 grants have di-
rected approximately 40 percent of awarded funds toward controlling NPS
poltubion from agricultural fands, trradditron ety ore-guarter of the
money was used for Feneral assistance purposes. including funding for
cutreachand technical assistance. Efforts to control runoff from urban
sinarges, septic systems, and construction also recetved significant funding
under secton 319, as did projects to manage wetlands and NPS poliution
from forestry, habitat degradation, and changes to stream channels.

In 1991, EPA establizshed the National Monitoring Program to evaluate
the effectiveness of NPS poilution control projects. Fourteen state-proposed
projects will be evaluated over a six to 10-year period. The findings from
this efiort will help states, territones, and tribes develop more successiul
NP5 pollution controls in other watersheds.
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of water quality
problems in the
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MNPS pollution ocours whean
water runs over land or through
the graund, picks up pellutants,
and deposis them in surface
waters or introduces them into
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As of 1995, EPA had awarded states, territories, and tribes 3370 ruilion
under section 319 to implement NP5 pollution control. Section 319 Suecess
Stories provides examples of how states, territories, and tribes chose to use
section 319 funds.

How Section 319 Works

Assessment Reports

All states, territories, and some tribes have met two basic requirements te
be eligible for a section 319 grany, the first of which is to develop and gain
EPA approval of a NPS pollution assessment report. In the assessment
report, the state, territory, or tribe identifies waters impacted ot threatened
by NFS poltution. They also describes the categories of NPS pollution, such
as agriculture, urban runoff, or forestry, that are causing water quality
problems.

Management Programs

To meet the second requirement a state, territory, or tribe must develop
and obtain EPA approval of a NPS pollution management program. This
program becomes the framewark for controlling NPS pollution. given the
existing and potential water quality problems described in the NP5 poltu-
Hon assessment report. A well-developed management program supports
activities with the greatest potential to produce early, demonstrable water
quality results; assists in the building of long-term institutional capacity to
address NPS pollution problems; and encourages strong mteragency coordi-
nation and ample opportunity for public involvement in the decision-
making process.

How to Get Involved

The addresses and telephone nismbers of state and territory nonpoint
source officials are listed in the Nonpoint Source Water Quality Contacts
Dhrectory. These individuals can inform citizens about section 319 program
activities in their home state or territory. They can also let citizens know
how to become involved in the perindic updates of section 313 NP5 assess-
ments and NPS management programs.
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asadl Protecting Coastal
Waters from Nonpoint
Source Pollution

Cnastal waters provide homes for an amazing array of plants and ani-
mals and are recreational havens for more than 180 million visitors each
year. Yet, high levels of pollution prevented people from swimming safely at
coastal beaches on more than 12,000 occasions from 1988 through 1994, and
the latest Natmal Water Quality Inventory reports that one-third of surveved
estuaries {areas near the coast where seawater and freshwater mixing
ocours} are damaged. Rapidly increasing population growth and develop-

merit in coastal regions could be a source of even more coastal water
guality problems in the future,
‘ A significant portion of the
threats to coastal waters are caused

Coastal waters include estuar-
tes, sounds, bays, lagoons, and
other bodies of water that have
a large percentage of seawater,
s well as the Great Lakes.

by nonpoint source peluton
{MNPS). Major sources in coastal
waters include agriculture and
urban runoff. Other significant
seutces include faulty septic
systems, forestry, marinas and
recreational boating, physical
changes to stream channels, and

habitat degradation, especially the destruction of wetlands and vegetated

areas near streames.

I 1990, Congress passed the Coastal Zone Act Reauthorization Amend-
ments {CZARA]) to tackie the nonpoint source poilution problem in coastal
watars, Section 6217 of CZARA requires the 29 states and territories with
approved Coastal Zone Management Programs te develop Coastal
Nonpoint Pellution Control Programs:- it sprogram, -a state or territory
describes how it will impiement nonpoint source pollution controls, known
as management measures, that conform with those described in Guidance
Specifying Management Measures for Sources of Nonpoint Peliution in Constal

Whters.

I these original management measures fail to produce the necessary
coastal water guality improvernents, a state or territory then must imple-
ment additionai managerment measures to address remaining water guality
problems. Approved programs will update and expand upon NFS Manage-
ment Progeams developed under section 31% of the Clean Water Act and

saries

of fact sheets
on nonpoint
source {NPS) pollution

Did you know
thatby 2010,

- almost one-half of
~_the U.S. popula-
- tion will live near
coastal waters in
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w5 Jand-areas?. .

NPS poilution oceurs when
water runs over land or through
the ground, picks up pollutants,
and deposits them in surface
waters or introduces them into

ground water.
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Coastal Zone Management Programs developed under section 3o of the
Coastal Zone Management Act,

The coastal nonpoint program strengthens the links between federal and
state/ territory coastal zone management and water quality programs o
order to enhance efforts to manage land management activities that degrade
coastal waters and coastal habitats. State and territorial coastal zone agen-
cies and water quality agencies have coequal roles, as do the Natonal
Oceanic and Atmospheric Administration {NOAA) and the L&, Enviren-
menta] Protection Agency {EPA) at the federal level,

Coastat Nonpaint Poliution Control Programs

In 1993, coastal states and territories submitted their coastal nonpoint
programs to EPA and NOAA for review and approval. States and territories
are scheduled to implement the first phase of their approved program by
2004 and, if necessary, the second phase by 2009, Approved programs
include several key elements, described below.

Boundary. The boundary defines the region where land and water uses
have a significant impact on a state’s or territory’s coastal waters. It also
includes areas where future land uses reasonabiy can be expected to impair
coastal waters, To define the boundary, a state or territory may choose a
region suggested by NOAA or may propose its own boundary based on
geologic, hydrologic, and other scientific data.

Management Measures. The state or territory coastal nonpoint program
describes how 2 state or territory plans to control NP5 poliution within the
buundary. To help states and territories identify appropriate technologices
and tools, EPA issued Guidance Specifying Management Measures for Sources of
Nonponit Pelintion ;e Ceastal Waters. This technical guidance describes the
best avatiable, economicatly achievabie approaches used to control NP5
palivtion trom the major categornies of land management activifies that can
degrade coastal water quality. States or territories may elect to impiement
alternative measurement measures as long as they will achieve the same
envirgnmental results as those described in the guidance.

Enforceable Policies and Mechanisms. States and territories need to
ensure implementation of the management measures. Mechanisms may
inciude, for examele, permit programs, zoning, “bad actoy”™ laws, enforce-
abie water quality standards, and general environmental laws and prohibi-
tions. States and territories may also use voluntary approaches like eco-
nemie incentives if they are backed by approprate regulations.

Final Approval and Conditional Approval

In certam crcumstances, NOAA and EPA may grant a program condi-
tionai approval for up to five years. Conditional approval provides a state or
territory additional time to fullv develop its management program while it

—beginsimtral program mplemertation. Conditional approval would in-
clude benchmarks for progress toward eventual fuil program development
and approval.
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Managing Nonpoint
Source Pollution
from Agriculture

The United States has more than 330 million acres of agricultural land
that produce an abundant supply of low-cost, nutritious food, feed, and
fibre. American agriculture is noted worldwide for its high productivity,
guabity, and efficiency in delivering goods to the consumer. However, when
improperly managed, agricultural activities can affect water quality.

The most recent National Water Quality Inventory reports that agricultural
rempoint source (NP5} pollution is the leading source of water quality
impacts to surveyed rivers and lakes, the third largest source of impatr-

ments to surveyed eshianes, and also a major contributor to ground
‘ water rontamination and wetlands degradation.
Agricultural activities that

Agricultural activities that
cause NP5 pollution include

cause NPS pollution can result confined animal facilies, grazing,

from confined animal facilitics,

grazing, plowing, pesticide

plowing, pesticide sprayving,
irrigation, fertilizing, planting, and
spraying, irrigation, fertilizing,
planting, and harvesting.

harvesting. The major agriculhural
NPS pollutants that result from
these activities are sediment,
nutnents, pathogens, pesticides,
and saits. Apricultural activeties
alsn can damage habitat and stream channels. Impacts on surface water and
ground water can be minimized by properly managing activities that can
canse NP5 polluton.

Numerous government programs are available to help people design and
pay for management approaches to prevent and control NPS pollution. For
example, over 40 percent of sectior 319 Clean Water Act grants were used to
comtrol agricultural NPS pollution. Also, several 1.5, Department of Agri-
cuiture and state-funded programs provide cost-share, technical asststance,
and economic incentives to implement NPS pollution management prac-
tices. Many people use thetr own resources to adopt technidogies and
practices tor limit water quality impacts.

Managing Sedimenfation. Sedimentation oocurs wien wind or water
runoff carzies soil particles from an area, such as a farm field, and transports
them to a water body, such as a stream or lake. Excessive sedimentation
clouds the water, which reduces the amount of sunlight reaching aguatic
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and depasits them in surface
waters or introduces them inte
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lants; covers fish spawning areas and food supplies; and clogs the gilis of
fish. In addition, other polhutants like phosphorus, pathogens, and neavy
retals are often attached to the soil particles and wind up in the water
bodies with the sediment. Farmers and ranchers can reduce erosion and
sedimentation 20 t0 90 percent by applying management measures to
control the volume and flow rate of runeff water, keep the sail in place. and
reduce soil transport.

Managing Nutrients. Nutrients such as phosphorus, nitrogen, and
potassium in the form of fertilizers, manure, siudge, irrigation water, le-
gumes, and crop residues are appiled to enhance production. When they are
applied in excess of plant needs, nutrients ¢an wash into aquatic ecosystems
where they can cause excessive plant growth, which reduces swimnming and
boating opportunities, creates a foul taste and odor in drinking water, and .
kills fish. In drinking water, high concentrations of nitrate can cause
methemogiobinemia, a potentally fatal disease in infants alse known as
“blize baby syndrome.” Nutrient management plans can help matntain high
yields and save money on the use of fertilizers while reducing NFS poliu-
tion,

Managing Confined Animal Facilities. By confining animals to areas or
lots, farmers and ranchers can efficiently feed and maintain livestack. But
these confined areas become majer sources of animal waste. Runoff from
poerly managed facilities can carry pathogens (bacteria and viruses),
nuirients, and oxygen-demanding substances that contaminate shellfishing
beds and other major water quality problems. Ground water can also be
contaminated by seepage. Discharges can be limited by storing and manag-
ing facility wastewater and runoff with an appropriate waste management
system.

Managing Irrigation. Inefficient irrigation can cause water quabity
problems. In arid areas, for example, where rainwater does not carry resi-
dues deep into the soil, excessive irrigation can concentrate pesticides,
nutrients, disease-carrying microorganisms, and salts-all of which impact
water quality-in the toyp layer of seil. Farmers can control these effects by
improving water use efficiency. Actual crop needs can be measured with a
variety of equipment.

Managing Pesticides. Pesticides, herbicides, and fungicides are used to
kill pests and control the growth of weeds and fungi. These chemicals can
enter and contarninate water through direct applicabon, runoff and wmd
transport. They can kill fish and wildlife, potsen food sources, and destroy
animal habitat, Integrated Pest Management {IPM) techniques based on the
specific soijs, climate, pest history, and crop for a particular field can limit
pesticide use and manage necessary applications to minimize pesticide
movermnent from the field.

Managing Livestock Grazning. Overgrazing exposes soils, increases
erosion, encourages invasion by undesirable plants, destroys fish habitat,
and reduces the filtration of sediment necessary for building streambanks,
wet meadows, and {loodplains. To reduce the impacts of grazing on water
quality, farmers and ranchers can adjust grazing intensity, keep livestock o
of sensitive areas, provide alternative sources of water and shade, and
revegetate rangeland and pastureland. -
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UM Managing
Urban Runoff

The most recent NaHomal Water Quality Inventory teports that runoff from
urban areas is the leading source of impairments to surveyed estuaries and
the third largest source of water quality impairnents to surveyed lakes. In
addition, population and development trends indicate that by 2018 more
than half of the Nation will [ive in cpastal towns and cities, some of which
will have tripled in population. Runoff from these areas will continue to
degrade coastal waters.

To protect surface water and ground water quality, urban development
and househoid activities must be guided by plans that limit runoff and
reduce pollutant loadings. Communities can address urban water guality
probiems on both a local and watershed level and garmer the institutional

suppott to help address urban runoff problems.

How Urban Areas Affect
rRunoff

Increased Runaff. The porous

Nonporous wrban landscapes
like roads, bridges, narking Iofs,
Les p 3 ard varied terrain of natural

and buildings dﬂﬁ let runoff landscapes like forests, wetlands,
slowly pereolate ito the and grasslands trap rainwater and
Hron nd. soowrnelt and allosw i to fiter
slowly into the ground. Runoff
reaches receiving waters gradu-
ally. In contrast, nonperous urban landscapes like roads, bridges, parking
lots, and buildings don't let runoff slowly percolate into the ground. Water
remains at the surface, accumuiates, and runs off in large amounts. When
leaving the system and emptying into 2 stream, i erodes streambariks,
damages streamside vegetation, and widens stream channels, This will
result in Jower water depths during non-stonm periods, higher than normat
water levels during wet weather periods, increased sediment loads, and
higher water temperatures, Native fish and other aquatic life cannot survive
in urban streams severely impacted by urban runoif.

Increased Pollutant Loads. Urbanization also increases the variety and
amount of pollutants transported to receiving waters: sediment from devel-

opment and new construction; oil, grease, and toxic chemicals from vehicles;
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nutrients and pesticides from turf management and gardening: viruses and
bacteria from failing septic systems: road salts: and heavy metals. Sediments
and solids constitute the largest volume of pollutant loads to recening
waters in urban areas.

When runcff enters storm drains, it carries many of these pollutants with
it. In older cities, this poiluted runoff is often released directly into the water
withotit any treatment. Increased pollutant loads can harm fish and wildiste
populations, kilt native vegetation, foul drinking water supplies, and make
recreational areas unsate.

Point and Nonpoint Distincticns

Two types of iaws help control urban runoff: one focusing on urban point
sources and the other on urban nonpoint sources. Point sources are ad-
dressed by the Nationa] Pollution Discharge Elimination System permit
program of the Clean Water Act, which regulates stormwater discharges.
Urban nonpoint sources are covered by nonpoint source management
programs developed by states, territories, and tribes under the Clean Water
Act. In states and territories with coastal zones, programs to protect coastal
waters from nonpoeint source poilution also are required by section 6217 of
the Coastal Zone Act Reauthorization Amendments.

Measures to Manage Urban Runoff

Plans for Newt Development. New developments should attemnpt to
maintain the volume of ranoff at predevelopment levels by using structural
controls and pollution prevention strategies. Plans for the management of
ranotf, sediment, toxics, and nutrients can establish guidelines to help
achieve both goals. Management plans are designed to protect sensitive
ecological areas, minimize land disturbances, and retain natural drainage
and vegetation.

Plans for Evisting Development. Controlling runoff from existing urban
areas tends to be expensive compared {0 managing runoff from new devel-
opments, Howevey, existing urban areas can target their urban runoff
control projects to make them more economical. Runeff management plans
for existing areas can first identify pricrity poliutant reducton opportunt-
ties, then protect natural argas that help control runeff, and finally begin
ecological restoration and retrofit achivities to clean up degraded water
bodies. Citizens can help prioritize clean-up strategies, volunteer for restora-
tiom efforts, and help protect ecologically valuable areas.

Ptans for On-site Disposal Sysfems. The control of nutrient and patho-
men Joadings o surface waters can begin with the proper design, instalia-
tion, and operation of on-site disposal systems {05DSs). These septic sys-
tarns should be situated away from open waters and sensitive resources
such as wetlands and floodplains. They should aiso be inspected, pumped
out, and repaired at regular time intervals. Household maintenance of septic
systerns can play a large role in preventing excessive system discharges.

Public Education. Schools can conduct education projects that teach
students how to prevent polution and keep water clean. Education and
public outreach can target specific enterprises, such as service stations, that
have opportunities to control runoff on site. Many communities have
irnpiemmented storm-drain stenciling programs that discourage people from
dumping trash directly into storm sewer systems.
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dead Managing Nonpoint

Source Pollution
from Forestry

Nearly 500 million acres of forested lands are managed for the produc-
tion of timber in the United States. Although ondy a very small percentage of
this land is harvested each year, forestry activities can cause significant
water quality problems if improperly managed. The latest Nattonal Water
Cheality Inventory reports that forestry contributes to approximately 9 per-
cenit of the water quality problems in surveved nivers and streams.

Sources of NFS poilution associated with forestry include removal of
streamnside vegetation, road construction and use, Ember harvesting, and
mechanical preparation for the planting of trees. Road construction

and road use are the primary soutces of NP5 pollution on for-
ested lands, contributing up to 50

parcent of the total sediment from

Following properly designed Forestry operations. Harvesting
preharvest plans can resulf in trees in the area beside a stream
logging activities Hhat are both can cievate water termperature and
pmﬁfabie and highly protective destabilize streambanks. These

changes can harm aquatic life by
Hmiting sources of food, shade,
and shelter

of water quality.

Preharvest Pianning: Opportunities to Prevent NPS Pollution

To Hirnit water quality impacts caused by forestry, puslic and private
forest managers have developed site-spedfic forest management plans.

Following properly designed preharvest pians make logging both
profitable and highly protective of water quality. Such plans address the full
range af forestry activities that can cause NS potlution, They clearly '
identify the area to be harvested; locate special areas of pratection, such as
wetlands and streamside vegetation; plan for the proper hmmg of forestry
activities; describe management measures for road lavout, design, construc-
tion, and maintenance, as well a8 for harvesting methods and forest regen-
erabiom.

Public meetings held under the authority of federal and state laws
provide citizens with a good oppertunity to comment on the development
of forest management plans.
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Factors Considered in the Preharvest Plan

Surveying the Site. Preactivity surveys can help identiy areas that mighs
need special protection of management during forestry operations. Sensipvy
landscapes usually have steep slopes, a greater potertial tor landslides.
sensitive rock formations, high precipitation levels, snowpack, of speciaj
ecological functions such as those provided by streamside vegetation.
Forestry activities oceurring in these areas have a nigh potential of affecting
water guality.

Timing. Because most forestry activities disturb soil and contribute to
erosion and runoff, Bming operations carefully can significantiy reduce thelr
irapact on watet quality. Rainy seasons and fish migration and spawning
seasons, for exampile, should be avoided.

Establishing Streamside Management Areas (SMAs ). Plans often restnct
forestry activities in vegetated areas near streams (also known as bufier
strips or riparian zones), thereby establishing special $hMAs. The vegetation
in an SMA is highly beneficial to water quality and aquatic habitat. Vegeta-
tion in the SMA stabilizes streambanks, reduces runoff and nutrient levels in
runoff, and traps sediment generated from upslope activities before it
reaches surface waters. SMA vegetation moderates water temperature by
shading surface water and provides habitat for aguatic life. Large trees
provide shade while alive and provide aquatic habitat after they die and fall
into streams as large woody debns.

Managing Road Construction, Layout, Use, and Maintenance. Good
road location and design can greatly reduce the transport of sediment to
water bodies, Whenever possible, road systems should be designed to
minimize road fength, road width, and the number of places where water
bodies are crossed. Roads should also foliow the natural contours of the
land and be located away from steep gradients, landslide-prone areas, and
areas with poor drainage. Proper road maintenance and closure of un-
needed roads can heip reduce NFS impacts from erosion over the Jong term.

Managing Timber Harvesking. Most detrimental effects of harvesting are
related to the access and movement of vehicles and machinery, and the
dragping and joading of trees or logs. These effects include soil disturbance,
s0il compactiom, and direct disturbance of stream channels. Poor harvesting
and transport techmques can raise sediment production 10 to 20 times and
disturb as much as 38 percent of the soil surface. In contrast, careful logging
disturbs as liitiv as § percent of the soil surface,

Caretul selection of equspment and methods for transporting logs can
sigmbcantly reduce the amount of soil disturbed and delivered to water
bodies. Stream channeis siould be protected from logging debris at all imes
during harvesting operations.

Managing Replanting. Forests can be regenerated from either seed or

seedlings_Seeding usually requires that the soil surface be prepared before
planting. Seedlings can be directly planted with machines after minimal soil
preparation. In either case, the use of heavy machinery can result in signifi-
cant soif disturbance if not performed carefully.
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Managing Nonpoint
Source Pollution from
Boating and Marinas

Milliens of people regularly enjoy recreational boating and more than
10,000 marinas dot the coastline and waterfront property of North America.
The growing number of recreational boaters and marina managers must
take special care to limit water polution,

Individual boats and marinas usualiy release only smali amounts of
potutants. Yet, when multiplied by thousands of boaters and marinas, they
can cause distinct water quality problems in lakes, rivers, and coastal
waters. The 1.5, Environmental Protection Agency has identified the follow-

mg potental environmental impacts from boating and marinas: high
toxicity in the water; increased pollutant concentrations in aguatic
‘ organisms and sedimants; higher

Carefully fueling boat engines,

recyclinng used otl, and

erasion rates; more nufrients,
leading to an increase in aigas and
2 decrease in oxvgen (eutrophica-

discarding worn wmotor parts

mto proper veceptacles can pre-

vent peedless petroleum spills.

tion): and nigh fevels of patho-
gens, In addition, construction at
marinas can desiroy sensitive
ecosvstems and bottom-dwelling
agquatic communities.

Water poliution from boating and marinas is caused by poorly flushed
waterways, boat maintenance, discharge of sewage from boats, storm water
runcff from marina parking lots, and the physical alteration of shoreline,
wetlands, and aquatic habitat during the construction and operation of
Imarinas,

Proper marina planning and an informed boating public will limit
pollution from these sources, promote long-term econemic benefits dnd
environmental health, and help recreational boating to remamn a healthy,
tun-filled experience. Clean boats, clean buating habits, and ciean maoinas
benefit the entire boating community as well as aguatic life,

Managing Boat Operation and Maintenance

A significant amount of solvent, paint, oil, and other pollutants can seep
inte the ground water or be washed directiy into surface water. The chemi-
cals and metals in anti-fouling paint can iimit bottomn growth, Many boat
cleaners contain chiorine, ammonia, and phosphates — substances that can
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harm plankton and fish. Small oif spills from motors and refueling actvities
contain petroleum hydrocarbons that attach to waterborne sediments. These
persist in aquatic ecosystems and harm the bottorm-dweliing organisms at
the base of the marine food chain,

To reduce pollution from boats and marinas, boaters can use nontoxic
cleaning products. Using a drop cloth, cleaning and maintaiming boats away
from the water, and vacuwming up lovse paint chips and paint dust prevent
paint and other chemical substances from entering waters. Carefully fuelmg
boat engines, recycling used oil, and discarding worn motor parts into
proper receptacles can prevent needless spills. Draining water out of all
waterlines and tanks during winter eliminates the possibilify of burst pipes.
And perhaps most important, keeping boat motors well-tuned prevents fuel
and lubricant leaks and boost fuel efficiency. These guidelines not enly can.
keep water clean, but also can keep boats running smoothly.

Managing Boat Sewage and Waste

Often underestimated or ignored by the public, the discharge of sewage
and waste from boats, can degrade water quality. Improper disposal of
human waste can make water unsightly and unsuitable for recreation,
destroy shellfishing areas, and cause severe health problems. Sewage
discharged from boats also stimulates algae growth, which can reduce the
available oxygen needed by fish and other organisms. Although fish parts
are biodegradable, when many fish are gutted and cleaned in the same area
on the same day, water quality prablems can result, including algae growth.

Bpaters should attemnpt to achieve zero discharge of all sewage into
recreational waters. While on the boat, fecal matter and other sojid waste
should be contained in a U.S. Coast Guard-approved marine sanitation
device {M5D). Upon retemn to shore, portabie toilets should be emptied into
approved shoreside waste handling facilities, and MSDs should be dis-
charged into approved purmpeut stations,

Managing Siting and Design for Marinas

Foorly planned marinas can disrupt natural water circulation and cause
shoreline soi} erosion and habitat destruction. To reduce activities that cause
NPS pollution, marinas should be located and designed so that natural
Aushing regularly renews manna waters. In addition, predevelopment
water quality and habitat assessments should be conducted to protect
ecojogicaliy valuable areas. Grass and ground cover planting or, where
necessary, structural stabilization measures can help prevent erosion during
and after marina construction, Stormwater runoff can be controlied with
pollution prevention strategies and contatning hull maintenance areas.
Marina fueling and sewage collection stations should be designed and
matntained to make cleanup of spills easier. When completed, the final

- —marina-design should-deliverthe most desirable combination of marina

capacity, services, and access, while minimizing environmental impacts and
onsite development costs.
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Managing Nonpoint
Source Pollution
from Households

10

The well-known stories about environmental problems tend to focus on
big, recognizable targets such as smoking industrial fadlities, leaking toxic
waste dumps, and messy oil spilis. As a result, people often forget about
water pollution caused by smaller nonpoint scurces——especially pollution at
the househoid level.

However, nonpoint source (NP5} pollution is the Nation's leading source
of water quality degradation. Although individual homes might contribute
only minor amounts of NP5 polution, the combined effect of an entire

neighborhood can be serious. These include eutrophrcation, sedi-

mentation, and contaminabon
with unwanted pollutants.

By preventing water from

percolating down mic the

ground, paved surfaces cause

runoff to collect and funnel into

storm dramns at high speeds,

which ean result in severe

streambank erosion when if

reaches the recerving waters.

To prevent and control NFPS
poilution, households ¢can leam
ahout the causes of such pollution
and take tne appropriate {and
ofter: money-saving) steps to limit
runoff and make sure runoff stays
clean.

Limit Paved Surfaces

Urbar and suburban land-
scapes are covered by paved
surfaces iike sidewalks, parking
lots, roads, and driveways. They prevent water from percolating down into
the ground, cause runoff to accwmulate, and funnel into storm drains at
high speeds, When quickly flowing runoff empties into receiving waters, it
can severely erode streambanks. Paved surfaces also transfer heat to runoff,
thereby increasing the temperature of receiving waters, Native species of
fish and cther aquatic life cannot survive in these warmer waters.

To limit NPS poHution from paved surfaces households can substitute
alternatives to areas traditionally covered by nonporous surfaces. Grasses
and natural ground cover, for example, can be attractive and practical
substitutes for asphalt dejveways, walkways, and patios. Some homes
effectively incorporate a system of natural grasses, trees, and muich to limit

series

of fact sheets

oh nonpoint

source (NPS) pollution

Did you know
that homes

with xeriscape
landscapes use
natural confours
and native plants
to conserve wa-
ter, limit runoff,

“ohemical ise?:

[

NPS pollution ocours when
water runs aver land or through
the ground, picks up poliutants,
and deposits them in surface
waters or introduces them into
ground water.

| A




4

RELAYED PUBLICATIONS

»  Additionaf fact sheets in the
Nonpotnt Poiniers serigs
(EPA-841-F-96-004}

o Clean Water In Your Water-
shed, Terrene institute,
Washington, DC, 1993

»  Cleaner Water Through
Gonsarvation (EPA-841-B-
2E-D02)

«  Handle With Care, Terrene
institute, Washington, DC,
1881

= The Quality of Our Nation's
Watar: 1954 (EPA-841-5-85-
004}

»  Xerscape Landscaping:
Preventing Pollution and
Using Resources Efficiently
{EPA-B40-B-33-001)

To order any of the above EPA
documents call or fax the
Mational Center for Environmen-
tal Publications and information,
Tel (513) 4B9-8180

Fax (513} 4B58-8685

FOR MORE INFORMATION

LS. Environmental Preiection
Agency

Nonpaint Source Controd Branch
Washington DT 20460

internet Address:
hitpuwww.epa. goviawownps/

Index htmil

continugus bmpeivious surface area. Wooden decks, gravel or brick pathns.
and rock gardens keep the natural ground cover intact and allow ramnwater
to slowly seep into the ground.

. Landscape With Nature

Altering the natural contours of yards during landscaping and planting
with non-native plants that need fertilizer and extra water can increase the
potential for higher runoff volumes, increase erosion, and introduce chemi-
cals into the path of runoff. In contrast, xertscape landscaping provides
households with a framework that can dramatically reduce the potential tor
NP5 pollution.

Xeriscape incorporates many environmental factors into landscape
design——soil type, use of native plants, practical turf areas, proper irrigation.
mulches, and appropriate maintenance schedules. By using native plants
fhat are well-suited to a region’s climate and pests, xeriscape drastically
reduces the need for frrigation and chemical applications. Less irrigation
results in less runcf, while less chemical application keeps runoff clean.

Proper Septic System Management

Malfunctioning or overflowing septic systems release bacteria and
nutrients into the water cycle, contaminating nearby lakes, streams, and
estuaries, and ground water. Septic systems must be built in the right place.
Trampling ground above the system compacts soil and can cause the
system’s pipes to collapse. Also, sephic systems should be located away from
trees because tree Toots can crack pipes or abstruct the flow of wastewater
through drain lines. Proper septic system management is also important,
and a system should be inspected and emptied every 3 to 5 years.

By maintaining water fixtures and by purchasing water-efficient
showerheads, faucets, and toilets, households can limit wastewater levels,
reducing the likelihood of septic system overflow. Most water conservation
technologies provide long-term economic and environmental benefits,

Proper Chemical Use, Storage, and Disposal

Househotd cleaners, grease, oil, plastics, and some food or paper prod-
uets should not be flushed down drains or washed down the street. Over
time chemicals can corrode septic system pipes and might not be completely
removed during the filtration process. Chemicals poured down the drain
can also interfere with the chemical and biclogical breakdown of the wastes
in the septic tank.

On household lawns and gardens, homeowners can try natural alterna-
tives to chernical fertilizers and pesticides and apply no more than the
recommended amounts, Natural predators like insects and bats,
composting, and use of native plants can reduce or entirely negate the need
for chemicals, Xeriscape can limit chemical applications to lawns and
gardens.

if chermicals are needed around the home, they should be stored properly
to prevent leaks and access by children. Most cities have designated sites for
the proper disposal of used chermnicals.
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Managing Wetlands to
Control Nonpoint
Source Pollution

11

States, territories, and tribes identify nonpoint source (NFS) pollution as
the Nation's leading source of surface water and ground water quality
impairments. When properly managed, wetlands can help prevent NPS§
pollution from degrading water quality. Wetlands include swamps,
marshes, fens, and bogs.

Properly managed wetlands can intercept runoff and transform and store
NPS pollutants like sediment, nutrients, and cerfain heavy metals without
being degraded. In addition, wetlands vegetation can keep stream channels
intact by slowing runeff and by evenly distributing the energy in runoff,
Wetlands vegetation also regulates stream temperature by providing

streamside shading. Some cities have started to experiment with wet-
‘ Jands as an effective tool to control runoff and protect urban

streams.
Properly managed weklands can
intercept runoff and transform
and stare NP5 pollutants like
sediment, nutrtents, and cer-
tain heavy metals without
betng degraded.

Improper development or
excessive pollutant loads can
damage wetlands, The degraded
wetlands can no lenger provide
water gquality benefits and become
sigmificant sources of NP5 poliv-
tion. Excessive amounts of decay-
inyr wetlands vegetation, for
example, can increase binchemical
oxygen demand, making habitat
unsuitable for fish and other aquatie life. Degraded wetlands also release
stared nutrients and other chemicals into surface water and ground water.

The U.5. Environmental Protection Agency {EPA} recommends three
management sirategies to maintain the water quality benefits provided by
wetlands: preservation, restoration, and construction of engineered systems
that pretreat sunoff before it reaches receiving waters and wetlands,

Wetlands Preservation

The first strategy protects the full range of wetlands functions by dis-
couraging development activity. At the same Hme, this strategy encourages
preper management of upstream watershed activities, such as agriculture,
forestry, and urban development. Several programs administered by EPA,

series "
of fact sheets

on nonpoint
source (NPS} pellution

--Did you know

~ that wetlands

- receive significant
amounts of NPS
pollution because
they are typically
the lowest point
on the landscape?

e P LA

NPE pollstion occurs when
water runs over land or through
the ground, picks up pollutants,
and deposits them in surface
waters or introduces them into

ground watar, .




RELATED PUBLICATIONS

= Additinnal fact shaets inthe
Nonpoint Pointers series
(EPA-B41-F-95-004)

» Guidance Specifying
Management Measures fof
Sources of Nonpawd Polly-
tion in Coastal Waters,
Chaptar 7 (EPA-840-B-92-
002}

« The Quality of Our Nation's
Watar 1954 {EPA-B41-5-05-
(4}

To order any of the above EFA

documents call or fax the

Natinnal Canter for Environmen-

tal Pubkications and information.

Tel (513) 488-8190
Fax (513) 489-BES5

To arder ths following EFA
doctiments, calt EPA’s Wetlands
Hotiing at 1-800-832-7828.

s  Amernca’s Wetlands {OPA-
87-018)

=  Constructed Wetlands for
Wastewatsr Treatrment and
Wildlite Habitat (EFA-832-R-
03-DO5)

«  Matural Wetlands and Urban
Storrmwater; Potential
rmpacts and Managemeni
{EPA-843-R-001)

+  Wetlands Fact Shests {EPA-
£43-F-95-001)

FOR MORE INFORMATION

LS. Environmental Protection
Agency

Nonpoint Source Control Branch
Washingion DG 20460

Internet Address:
htto/iwww. epa, goviowowNes!

ingax. htmi '

the U.S. Department of Agriculture, the National Oceanic and Amospheric
Administration, the U.S, Armiv Corps of Engineers. and the U5, Deparrmant
of the Interior, as wel] as other government agencies, protect wetlands by
either controlling development activities that would aftect wetlands or
praviding financial assistance to people who wish to protect them. In
addition, nongovernmental groups that purchase wetlands for conservation
purposes, such as The Nature Conservancy, The Trust for Public Land, and
tocal land trusts, are playing an increasingly tmportant role in protecting
water quality.

Wetlands/Riparian Restoration

The second strategy promotes the restoration of degraded wetlands and
ripartan zones with NFS poliution control patential. Riparian zones are the
vegetated ecosystems along & water body through which energy, matenals,
and water pass. Ripartan areas characteristically have high water-tables and
are subject to periedic flooding and influence from the adjacent water bodyv
They encompass wetlands and uplands, or some combination of these two
landforms,

Restoration activities should recreate the full range of preexisting wet-
Jands functions. That means replanting degraded wetlands with native
piant species and, depending on the location and the degree of degradation,
using structurat devices to control water flows. Restoration projects factor in
ecolngical principles, such as habitat diversity and the connections between
different aquatic and riparian habitat types, which distinguish these kinds
of projects from wetlands that are constructed for runoff pretreatment.

Engineered Systems

The third strategy promotes the use of engineerad vegetated treatment
systems (VTS VTS are especially effective at remeving suspended solids
and sediment from NPS pollution before the runoff reaches natural wet-
lands.

Uine tvpe of VTS, the vegetated filter strip (VFS), is a swath of land
wlanted with grasses and trees that intercepts uniform sheet flows of runof,
before the runoff reaches wetlands. VFSs are most effective at sediment
rernoval. with removal rates usually greater than 70%. Constructed wet-
fands. another tvpe of VTS, are typicaily engineered complexes of water,
piants, and ammal life that simulate naturally occorring wetlands. Studies
ind:cate that constructed wetlands can achieve sediment removal rates
preater than 90 percent. Like VFS, constructed wetlands offer an alternative
to othuer svstenss fthat are mone stroctural in design.

Saving a Precious Resource

Healthy wetlands benefit fish, wildlife, and humans because they protect
many nataral resources, only one of which is clean water. Unfortunately,
over half of the wetlands in the lower 48 states were lost between the late
17004 2nd the mid-1980s. and undisturbed wetlands still face threats from
deveinpment. To heip prevent NPS pollution from further degrading the
Nation's waters and to protect many other natural resources, wetlands
protection must remain a focal puint for national education campaigns,
watgrshed protection plans, and local conservation efforts.
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Frer poir have a sinhhole on vour
pr upw*t % Sinkholes vary so L_lecttlv n
size and shape, it 1s sometimes hard to
recoguize themn, Some sinkholes are acres
M size: somre are as small as o few feet
across. Some are very shallow sancer-
shaped depressions; others are funnel-
shaped with very steep sides. There may
or may not be o well developed swadlow-
hole or cye in the bottom of a sinkhele,
indicaling 1he actual opening into the
conduit system. Often sinlcholes in our
area can he spotted by the presence of a
circular grove of trees growing in the
middle ol a pasture. sy deprecion in Lhe
gruund. it the Qarks, should be treated
as if it were a sinkhole.

Haecause sinkholes drain rapidhy, and
because they bave a direct conpeotion
v ilhy e gx'mmcﬁwai:ei* fand often our
drinking waierl, we seed (o be carelul
what goas inte them, Sinkholes are

terrible ].}!r_il:_ gy to dump trash, for instance.

Waste ol or other chemicals can be
Hushed f_f.ii‘e:_'i'i_',f into the gl‘mmdw&tmﬁ
where thq}! may DELR“J-’ pnﬂutc ARpring or
someone s deinking water well, Sinlkholes
are had places to build BCWALD 1agnnns or
to nstalbl 5&;)[5{: tanks, ln bl the best

thing to do with sinkholes is to leave them

alone.

- If vou must build a home or other
Buikding in an area that drains 1o 2
sinkhole, leave a vegetated bulter arca
around the sinkhole 1o Tilier out sediment
and puliu'lamis thit mi,':_'hi' wash off of

Sinkholes are natural drainage potnts
for our groundwater system, so should
L nol be Blled wiuh dice. If & sinkhole 15
| plugged, water will not dratn properly
and will run ol onta adjacent property,
possibly causing Hooding, Water that has
i been replenishing nur groundwaier
Csupples will now be diverted away as
surface runott. There are appropriale
ways thal collapsed sinkholes, which
| present hazardous conditions, ran be
i fitled so that the natural drainape abilities
P oare maintamed. For information on how
| to properly Al sinkholes, contact the
- Watershed Comenitee office.

Sinkholes arc a natural and tnteresting
feature of our karst landscape. They are
also an essental part of our groundwater
system. [T we wanl 1o keep Ozark springs
clean, we must protect sinlchales from
pollution. Springs sustain the flow of
Ozarks rivers, Lqpeeiaf]v 11 drv TIETEs, 50
pnl]utcd qpnng waler could affect fishing
and sw nnming in our streams and lakes.
Pollution in sinkholes can even threaten
our healil: by showing up in our drinking
water. For all of these reasans, we had
betier keep a watchful eve on our local
sinkholes and malke sure the runofl that
enters them is as clean as possible.

What gaes into a sinkbole, may come
oul b sur taps. By recogniang sinlcholes
fFor what 1‘!‘1&}* are, and rcspcrn!:i ng them {or
what thc}f do, we have an opportunity to
see that our groundwater, streams,
springs, and lakes will be clean enoweh

lawns, di TVEWAYS, OF par l{mg lots. Be ver W for {uteere sreerations to use and cnir_ny.

careful about tlppl}]mg Feriibizers or
pesticides in yards where they might be

Hushed imio a sinkhole with the next ram. |
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l'-"f the Doy e Ry ::{:Jg_ffr.f"rs} EFL TR

{ther peebdivatione aveasfolle fron the Wirtenbed Coammithoe:
Watershed News Quarterly newshoner (free)

Qleack Water Cycle-A brochure discussing the proper desiegn,
installation and Marrtlena s ol 5(_'.]_31'5:_' tanls Ryetems |:|‘rn¢:|
Water Protection At Home—Whal yvou can do to prevent water
pollulian i your community (free)
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Riprap

Description

Riprap is loose rack vsed to
protect the soll surface, It can be
used in severe situations to
stabilize banks and prevent
erosion when vegetation cannot.
Hiprap is an expensive alternative
hecause of the costs of quarrying,
transparting and placing the rock.

Application
Rock Chutes - Riprap-lined
chutes are nseful for channeling
targe Tlews of water over steep
banks where there Is no temporary
storage available and where flow
rates exceed the capacity of &
practical size pipe. These chutes
require a precise design which
must include & level inlet and
outlet section to prevest upsiream
and downstream erosion.
Sireambank Protection - Riprap
is an effective way to stabilize
erpding streambanks. A stable toe
at the hottom of the dprap hill
must be established for the snccess
of this measure. This requires that
the Fiprap start at the bottom of a
trench several feet below the creek
botfom, ar on hedrock if it is
encountared. The weight of the
rock should rest on the bank
rather than on Jower courses of
rock, This can be acesmplished by
stoping the bank no steeper than
1.5 horizontal to 1 vertieal,

Slope Stability - Steep slopes,
whether natural or man-made, can

be nnstahle and slide because of
soil structure or subsurface
seepage. A saturated layer of goil
beneath the surface can art ag &
Inhricated plape on which the
upper layers of soil can slide.
Riprap, when properly applied to
thege areas, can add needed weight
to the surface as wall as let the
subsurface water flow safely away.
This riprap application needs to he
designed with & stable toe with
special aftention given to the
underlying hedding system, Hihe
slape is not subject to heavy
overland flows, the rock can be
smaller. If the slope iz sieeper than
2 horizontal to 1 vertical, other
alternatives, such as a retaining
wall, should be considered.

Pipe Cutlets - Plownstream
seouring is inevitable where large
pipes and culveris discharge great
volumes of water uniess some
measure of protection is taken o
dissipate the energy. A grouted
riprap splash pad or a riprap-lined
plunge pool of water to absork the

Riprap-Lined Hillside

ENergY are comparatively
inexpensive sofutions,

Consiruetlion

The thickness of the riprap
layer and rock size ia determined
by apecific site conditions.
Generaily, the riprap layer shouid
e &0 percent thicker than the
largest rock used. T'o assure the
suceeas of a viprap project, the
design should be completed by
gomeone fully trained and
experienced in this Ine of work. In
general, riprap is installed as
fallows:

The initial excavation for the
job must be deep enough o
include the thickness of the rigrap
layer, the bedding and the
anticipated water depth. The final
botiom grade of the exeavation
must be free of topsoll, roots,
frozen material and other debds
which could cause instability,

To be effective, riprap must

Fiiter Fabric



protect the underlying soil from
water ftowing swiftly over the
gurface, and et the same time
allow ercess water within the sofl
to freely drain without displacing
tha soil particles. To aceomplish
this, the larger rock is underiain
first with a bedding of well-graded
gravel, sand mix or filter fahrie.
Where riprap is subject to
exceptionally fast-flowing water, a
shurry of Portland cement and
sand, called grovt, can be poured
over the rock surface. This further

hinds the rock fragments topether.
Grouting the rock also discourages
vandalism, and prevents the
intrusion of vegetative growth,

Maintenance

Riprap structures should be
inspected periodically to make sure
rock kas not been displaced. If rock
displacement is severs, and ocours
guite often, grouting or larger rock
may he warranted. Cracked,
grouted riprap should he repaired
ag needed. Unwanted vegetatinn

can be sprayed, but it often is
advantageous to allow vegetation
to gradually take over and
obliterate the rock.

Where To Get Help

For more information about the
use of riprap in urban areas,
eontact your loeal Soit
Conservation Service office. It ig
listed in the telephone directory
under *U.S. Government,
Dgpariment of Agriculture,™

Assistance iz available without regard to race, ereed, solor, pex, age, handicap, marital status or national origin,
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Underground
Drain Pipes

Description

Drainage systems featuring
underground pipes are designed to
intercept water and caery it 1o
maore desirable locations without
causing soil erosion. Underground
drain pipes tan correct both
surface and subsurface drainage
nenblems, Surface drainage
systems earry away surface water,
Subsurface drainage systems
intercept water below the surface.

Application

Undergronnd drain pipes can
be used to intercept subsurface
moisture to lower & water table, or
intercept seepage that contbutes
to wet surface eonditions. In
hottomland or flat land areas with
isplated water-logged pockets,
subsurface drainage systems are
used to improve infiltration. Better
infilération means the surlace will
dry faster.

Undergronnd drain pipes also
are widely nzed to:

* HRemove surface runoff caught
by diversions, terraces and
waterways,

* Carry away water exiting from
gutter downspouts so that water
falling from the downspouts does
not erode the ground beneath the
downspout,

* HRemove standing water near
huildings, airport runways and
recreaiionsal aress,

* Catch and carry away
subsurface moistare around
foundations, a commeon cange of
wet baserments, :

* Drain puddles and isolated wet
areas.

* Controf pests by eliminating
stagnant water that acts as s
breeding ground,

* Carcy away water that enters
the pipes through grates placed in
streets, drivewsys and parking
lats,

Construction Tips

Following are some things to
consider when installing
urderground drain pipes as part of
surface and subsuiface drainage
s¥Fstems,

Surface Drainage Systems

* (Grates are needed at the inlet to
the pipes to keep debris out of the
system. Domed grates are
preferred.

* Solid pipes should be used.
Pipes with holes are used only to
intercept water beneath the
surface, not ag carriers of surface
water,

* Welded steel or corrugated
metal grates will be necessary if
vehicles will be driven over them.

* Soil used to filf around the pipes
should be well compacted to
prevent seepage along the outside
of the pipe. Such seepage is
referred to as piping erosion.

* Anti-seap collars (plates
attarhed tothe pipes) should he
used to discourage erosion elong
the outside of the pipe.

* The water inlet should be large
encugh to handle the volume of
water lkely to reach the inlet

{over)

Underground drzin pipe used to ¢orrect
"piping" erasion,

i

filter fabric




during a storm.

* The putlet end of the pipe
sheuld be on a gentle slope,
perhaps with a small rock apron,
50 that the water exiting the pipe
does not canse erosion there.

* The water should exit the pipe
at the suiface. Only very sandy,
porous sails can drain the water
within the soil.

* Install & puard at the pipe's
gatlet to prevent rodents from
entering the pipe.

Subsurface Drainage Svstems

* Pipes should be installed in a
uniformly-sloping trench that
drains to a natnrat cutlet or to an
outlet constructed to withstand the
erosiveness of the exiting watar,

* Pipe placed arcund houses
needs to be carefully backfilled
with one-inch diameter gravel or
rock that does not contain lime
dust.

* Use perforated pipe to aliow
underground water to enter the
pipe. But use a section of solid
pipe at the outlet of an
undergrownd drain pipe to help
prevent soil erpsion near the
outlet.

* Wrap pipe and gravel in filfer
fabric to prevent fine soil particles
from entering and clogging the
drain pipe.

R LA

An underground drain pipe used to collect suhsurface moisture.
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* (Care needs to be taken so that
the pipe is not erushed when
backfilling with rock and soil.

* Perforated pipe should not be
used on grades in excess of 10
percent.

* Install guards at pipe cutlets to
keep redents from entering the

pipe.

* The trench should have a low
area in its floor that wilf cradle the

pipe.

* Hiser pipes can he installed, or
the gravel figld around the pipe
can be extended o the surface tw
eollect water more efficiently.

Maintenance
Maintenance of surface and

subsurface drainage systems
utitizing underground pipes isa
must, Be aure to keep both outlets
and inlets clear of trash, and
inspect the systems after storms.
Promptly remove debriz, which
can gather af the inlets of
underground drain pipes. Be sure
sediment or trash dees not plug
the outlets, and causa watsr fo
back up in the line.

Where To Get Help

For more information about
undergronnd drain pipes, contact
your local Seil Conservation
Serviee office. It is listed in the
telephone directory under “{J.8.
Government, Department of
Agriculture.”

Angistance is available without regaed Lo race, creed, color, sex, age, handicap, mavital status or national erigin
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Description above the wall Large retaining top of & retaining wall also may
Retaining walls are vertical walls require detailed and complex affect the sacture ¥ the sofl gt
walls that stabilize slopes created engineering analysis. the foot of the wal] is not protected
erosion, They are used in areas determine what type of retaining Here are some tips to consider
where flat 1and is valuable, as they  ‘Wall should be construeted ina when bnilding retaining walls:
allow the space between the particolar area, The site conditions
retaining wall and the top of the most eritical to retaining walls ore * E=gessively high walls are
hill 1o be filled. the s0il’s stability and dreinage, expensive 1o build because of high
. Boils prone to landslides and 20il pressure. This often can be
Construction heaving can adversely affect avoided by building multiple walls.
Retaining walls must have retaining walls. In fact, they can Fuor instance, two fve-foot
encugh strength end stability to make g site unfavorable altogether.  retaining walls could be built
resist being fractured or displaced A gite's drainage features, both instead of one 10-foot wall.
by the ol it is designed to hold in surface and subsurface, also are
piace, The pressure against the important. Subsurface moisture * Place weep holes in the
wall ineresses in relation to the can rreste 2 build-up of water retaining wall {0 help drain away
height of the weall, and as extra pressure that czn cause the excessive water and to prevent
icads, such as trartors or retaining wall to It or coltapse. water table build-up, Use gravel
buildings, are placed on the soil Surface water cascading over the {over)
Eight-foot, Pressure-treated Timbers
Railroad Tie Retaining Wall
Compact Dirt Over Anchars
"Deadmon” Anchars
Four-foot Crossbars
A RN R T R LS A LS T B m i &




wrapped with flisr fabric to keep
sofl from fushing ont through the
weep holes. '

* Backfill with coarse material,
suth a5 sand and gravel. It won™t
gwell when wet, doesn't need to be
compacted to fill the voids and
provides excellent internal
drainage.

* Don't plant trees above the wall
because pregsure from their
expanding root systems may
damage the wall,

* Make sure scil osed to fill
arcund the retaining wall is well
compacted,

* Retaining walls may be
eonstracied asing many diferent
materials. Rock and morter, brick
and mortar, reinforced concrete,
railroad ties and hesvy timber,
steel bing and gabions (rock-fitled
wire cages) are among the most
commen,

* Stabilize the retaining wall by
using an anchor or “deadman.”
Another technique is to make the

Sometimes it is cheaper and easier to build two smaller walls

insiead of one Iarge wall,
wall massive enongh that it cannot  examinations of the wall and
be displaced by the goil. careful monitoring of any defects,
' Any needed repairs should be done
* Tit the retaining wail siightly immediately,

into the hill ta eompensate for soil
pressure against the wall.

Maintenance

Regardless of the type of
retaining wall used, good
maintenance is necessary, Typheal
mainienance begins with periodic

Where To Get Help

For more information abont
retaining walls, contact your local
S0il Conservation Service office. It
is listed in the telephone directory
under “U.5. Government,
Department of Agriculinre ™

Tnz Linzoe Raaex Trepenment o Agncwiend (G504 5 prokibsl discominaoes szl iz neproms
azd acivesigy ta the bty o7 rogu, velor, reaionad onging zercer, mtinmss, dsn s

Asitlzai beicly sexszl ancniaise. 1od m o lafals sate, 4o all prerabewd Seses cppiy
B pragrarzs.} Forsona wil disdb s wlio rogesre aifomanys means far Snmmotzgaian a0
patpran! isfeesiim dBmille. larpe prine, audicazpz, cizo sheald conta; USTAS TARGET
Cenler o 2073-7205-2600 Svoice and TOD

i Fam? b dierimingtion. wrle 250A. Ditsoen Gke of Gl Rights, Roere
324 Tuildzng. iz end Incepencence Aviins, §W, Washingsan, Dol 2EESEYL 10
A Jeapr o TR VS5 roan cguzl ereplevIment Apnanamisy prgesdss bl

Assistance in availabie without regard to race, sreed, color, sex, age. handicap, marital #taius or national erigin
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Diversions

Description .
Diversions are channels huilt
across hills. They may have herms
on their downhill sides. Diversicns
intercept runoff water and earcy it

to stable outlets such as storm
gewers or protected natural
channels. Hedirecting the runoff
protects downhill areas from goil
erosion and excessive wet
conditions,

Applicability

Diversions intercept surface
and shallow, subsniface water
flovws, control runol and erosion
on urban areas end enpsteaction
siles, divert water from buildings
andl cther improvements, enlarge
or reduce watersheds draining nto
ponds, fanetion as prass filter
strips and channel water away
from gullies and critically eroding
areas.

Construction Tips

When constructing diversions,
congider the following constrisetion
tips to ensure that your diversions
will aperate properly.

* Provide a stable outlet - such as
ETass, concrete or other non-
grosive surfaces - for diversion of
water.

* Apply lime and ferfilizer
according to a soil test, then seed
and mulch the ares. Contact your
local University of Missourt
Extengion Service office for gail
test Information. - '

* Take aesthetics into
consideration before congtrustion,

* During the construction of

earthen diversions, compact the
soil well.

* If necessary, stockpile the topsail

-and spread it ever graded areas to

make it easter 1o re-establizsh
vegelation.

* Set on contour or grade so that
the channe] behind the diversion is
stable.

Hailroad Tie Diverstons .

* One railroad tie shonld be set ot

Cross Section of Earthen Diversion

least haliway into the ground.
Additional height is attained hy
adding railroad ties to the top.

* Additional rows of railroad ties
should be spiked s0 that they are

_rot moved by flowing water,

* Seams or joints between
railroad ties should be sealed to
keep out water. :

Railrond Tie Diverston .

Maintenance .
Sediment should he cleaned ont

 of diversion chatnels to keep the

diversion working. :
Vegetative lnings common to
all diversions require mowing,
sprayiog and other practices to
maintain the desired plant cover,
and to control woody vegetation

“that may choke or obstruet

channels, In addition, maintsining -
the correct plant cover inthe
channel will help prevent channel
erogion and “piping™ erosion from
developing along woody plant -
roots. :

Where To Get Help

¥or more information abont
divergions for urhan sreas, contact
your local Seil Conservation -
Service office, If is listed in the
telephone directory under U5,
Government, Department of
Agricniture.”

Asaisiance is available without regard to race, creed, color, sex, sge, handioap, nisiital statue or national origin
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Controlling
Construction Site

O Erosion

Description

Erosion and sedimentation go
hand-in-hand. Both are costly
epemies to develapers and to the
community. Erosion removes
tapsoll and creates puities, greatly
increastng the cost of establishing
grass.

Sediment that leaves &
construction site fills road diftches,
clogs culverts and storm sewers
and pollutes lakes and streams. It
is mueh more expensive to remove
sediment from thege areas than to
prevent sediment from leaving a
eonstruciion site. The following
information providey practical
methods for controlling ernsion
and trapping sediment on
comstruction sites. Select the
methods that are appropriate for
your site. Then incorporate those
methods into an eroston and
sediment controd plan.

Application

The longer an area is atbowed to
remain hare of vegetation, the
more severe and eumulative the
effects of erosion and
sedimentation become. Therefore
it is desirable to keep the perod
between grading end vegetative
establishment as short as possible.
The following vegetative and non-
vegetative methods are used to
protect sodl from erosion.

Vegetlative Soil Cover

Vegetative methods are the
least expensive means of erosion
control. Establishing prass or sther
vegetation protects sofl from the
impact of falling raindrops and
helps hold the soil in place,

Temporary and permarent
vegetative covers may be used.

Femporary seedings provide
guick eover to control erosion
hefore the final grading and
landscaping of & lot. It also is used
when permanent seeding is not
desired or when if iz not the dght
iime of the year to establish the
desired permanent vegetation.
Wheat and rye are common,
TemMpOrEy cover coops. They are
seeded at a rate of 150 pounds per
acre, or about four pounds per
1,000 square feet.

Estahlishing permanent
vegetation may nclude seeding
grass or other species, putting
down sod ar planting trees and
shrubs. Success requires careful
species selection, proper seedhed
preparation and follow-up care,

Non-vegetative Soil
Cover

Non-vegetative soil cover
tnethods include using various
mulehes and a wide variety of
manufactured soil eroston-control
hlankets. The primary purpose of
mulch is to protect the soil from
the impact of falling raindeops, and
to provide an environment
conducive to plant growth, Mulch
heips plants grow by retaining
moisture and by shading soil from
the gun,

Muleh also is vzed when an
aren is seeded with vegetation. In
those cases, the seed is spread
first. Then mulch is applied. Straw
is the most commonty used maich
hecanse it 1s widely available and is
refatively inexpensive. Hay, wood

{over}
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Mulch and erosion control blankets, like the one ahove, protect
the soil from the impact of raindrope and aid plact growth,




ehips, wond shavings, shredded
bark, jutfe fibers, coconut fibers
and shredded newsprint also have
proven successhit} as mulches.

Straw muich sheuld be applied
uniformly over &an area at a rate of
abaut twa tong per acre, or two
bales per 1,004 sguare feet, On
large arveas, the straw can be
distributed with 2 mechanical
muleh blower. In some
communities, these blowers can he
renied from the local soil and
water conservation distriet for a
nomingl fee,

Some degree of *Tacking”
usually 1= reqnired to attach the
muich to the surface to prevent
siraw from blowing away or
washing dewn the hill, Tarking is
done by spraying the surface with
a commercially available tacking
agent or by disking lightly with a
straight disk, an implement pulled
kehind a tractor with disk-shaped
blades aligned parallel to the
direction of travel,

Erosion control blankets are
used where steep hills or storm
water munoff make it difficult to
keep conventionat strmw muleh in
place. These hiankets consist of a
natural or synthetic fiber material
that is sandwiched hetween a
permanent or degradable nefting.
Sirips of the bianket material are
unrolled down the hill and
anchored into the soil on the uphill
side. In sll cases, snecess with
crosion contral blankets requires
stret adkerence {o the
manufacterer’s installation
instructtons.

Runoff Control

Eropgion from constrietion sites
results from uncontrofled water
that detaches soil particles and
carries them sway. These
probtems can be alleviated by
eontratling the flow of water by
using diversions, waterways and
underground draing. Information
sheets that outline those
procadures are available from your

Sitraw bales car be used to trap sediment around constriction
sites. The insert shows haw the hales should be embedded,

Yocal Soil Conservation Service
office.

Sediment Control

The two most common methods
for preventing sediment from
leaving a construction site ave
sediment fiftars and sediment
hasins. Keep in mind, however,
that it always is better to prevent
erosion from oeeurring than 1o
catch the sediment it canses.

Sediment filters, commonly
called sif fences, are used around
the perimeters of eonsiruction
sites and around inlets to storm
sewers 1o remove sedimeat from
the surface water legving the
constietion sites. One of the maost
effective products available
consists of a reinforced mesh fabric
atrached fo wooden stakes The
stakes are driven into the ground
to form a fenece-like barrier. The
fower edge of the mesh fabric is
placed in a trench so that it is at
least six inches below the ground.
Sail is packed around the hotiom
of the fence ta keep water from
running unider the fakric. These
filters take up little space, and are
effective when property instatied,

Straw bales also are used
around the perimeters of
congiruetion sites to trap
sediment. The effectiveness of this
method often is reduced because of
improper installation. Like silt
fences, straw bales must be set in
trenches end anchored with stakes
to keep surface water from
rutining around or wnder the

barriers.

Grass filter strips sometimes
are grown around the perimeters
of construction sites where space
and time for establishment permit
them. The size of the grags filter
strips shonld be proportional
to the drainage areas. While not as
effective as silt fences, grass filter
sirips filter sediment from low-
velocity storm water flow,
especially when used in
conjunction with other erosion-
reducing measures. The grass
gtrips work only with evenly
dispersed flows of water. They will
not work in ditches or areas where
water ffows rapidly,

Where To Get Help

Keeping soil on construction
sites is vastly cheaper than
cleaning up the sediment caused
by soil eroston. When sediment is
allewed to run off construction
gites, the community bears the
burden and expense of cleaning up
the choked storm sewers, ditches,
lakes and streams. The methods
coverped here have proven to be
eost effective in the communities
where they have been used.

¥aor more information about
ernsion control methods and
sediment pollution contrel
methods for construction sites,
contact your local Soil
Conservation Bervice office. H is
listad in the felephone directooy
under “1J.8, Government,
Department of Agriculture.”

Aasiclance is available without regard lo race, treed, colar, sex, age, handicap, maritsl statue or natione! erigin.
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Rock
Chutes

Descripiton

fock chutes are channets
protected from erosion by rock,
The channels are used 1o carey
water down & slope without
ereating a gully. The rock protects
the soif, permitting water
velacities which normally would
erode even sod-covered soff

Construetion

Rock chutes have been used
sureessfully on gyades as steep as
3:1 (three feet horizontally for each
vertical foat),

Fallures can resulf from
tmproper rock size, poor quality
rick, unstable chute outlets,
undermining, improper placement,
settlement, undersized capacity,
channel linings that are too dhin,
poor alignment and lack of
maintenance,

Recommended rock size iy
bused on the anticipated veloeity of
the water the channet is to carry.
Bigger rock is ysed for greater
veloeities, which can be decreasoed
by making the channel wider.

Rock for rock chutes must be

dense and durable so it will not
break easily.

Variouws rock sizes should be
distributed randomly, Smaller
rocks il the volds hetween the
larger rocks, causing the roeks to
tnterlock. Rock of only one size is
not suitable.

There are a number of
alternatives to rock chutes. They
should be vsed when thay would
he more economical than rock.
(Other useable materials inclade
contrete, concrete blacks, steal,
glumintm, treated wood and
gabions (rock-filled wire baskets).

Rock has one advantage over
other materials. It can shift to
adpust to slight movement,
whereas a more rigid maleral
might crack.

It is important that the end of
the rock chute be stable and on a
gentle slope. This keeps water
leaving the chute from eroding the
soil at the end of the chute. The
velooity of the water af the end of
the chute should not be fast
enaugh to erode vegetated soil.

The channe] through the slecp

section of a rock chute should he as
straight as possible. When water
flows at a high velocity, curves
mugt be desipned earefully to
prevent water from jumping out,

The rock chute should he 50
percent thicker than the largest
rock used. The rock should be
placed on sand or gravel and on &
fabric liner if the area contains
fine-textured soilx,

Maintenance

Rock chutes should he
inspected periodically, usually
after each heavy storm. They
especially should be tnspected after
ihe first storm because
displacement iz most Hiely then,
Blockages should be removed
promptly, and necessary repairs
made.

Where To Get Help

For more information abont
rock chutes, contact your local Sail
Conservation Service offtee. It i
listed in the telephone directory
under “11.8, Government,
Department of Agrienlture,”

Filter Fabric

Rock Chute Cross Secfion

Assisiance s availatle without regard to race, creed, color, 46X, age, l.'_.n.m:_linap. merital status er nations] origin,
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Waterways and
Lined Channels

Description

A waterway is a natural or
constructed channel that
transports water over land withoul
causing soit erosion. Waterways
are used to carry concentrated,
flowing susface water to adeguate
putlets. Gullies form in areas
where waterways are needed if the
areas are not protected from the
moving water.

Most often, vegetationina
walerway is aif that is needed to
contrat the runoff, But if the
flowing water causes erosion in the
waterway, linings of cast-in-place
conicrete, riprap, pabions (rock-
filled wwire baskets) or similar
permarent linings shoultd be used,

Construction

If lined channels arc necessary,
it is tmportant to install the lining
aceording to the manufachurer’s or
engineer’s pnidelines. The
following tips will help you get
good results from vegetated
WALBIWAYS,

* Use fiber mats or temporaly
eheek dams to protect the
waterway from soil erosion until
the vegelation is established.

* Make sure the bottom of the
watervway 1s smooth with no falls,
especially st the bottom,

* Bave topsofl, and spread it over
the finished waterway, It 1s pasier
to establish vegetation in good sail.

* Before secding, appiy lime and
fertilizer to the waterway
according to the results of a sofl
test, available from the University
of Missouri Extension Service.

* Lise a type of vegetation that is
gsuitable for the soif and meistore
conditions at the site,

* Retrove hrosh and debos from
the waterway. Don't buey it in the
waterway. Decomposifion of
buried material causes settlement.

* Try to avold destroying

This drawing shows cross scetions of (from top) trapezoidal,
parabelic and v-shaped walérways, The dashed lines
represent original surface eonditions,

important woody ecover for wildlife
when installing a waterway.

Maintenance

A high fertility program,
including heavy nitrogen
fertilization, helps grass compete
wilh weeds and legumes, and
maintain a thick, vigorous stand.

Control weeds and brush by
cutting them or by using
herbicides. Contart vour Yocal
University of Missouri Extension
Service office for herbicide
recommendations.

To prevent the grass from being
smothered from aecnmualated
growth, keep the grass cut to a
moderate height. Mow frequently
erough so thal the grass clippings
do not smnther the grass,

Gullies can be caused by
construction irregularities, by
sediment dopasits, by vsing the
waterway as 4 pathway or play
area anud by unstahle ontlets that
drop off at the lower end of the
waterway., Control unstable outlets
by grading and seeding them:.

Gullies must be filted and
reseeded or coversd with sod,
Material nzed to fill gullies must
be well compacted. Overfilling
shightly will allow for settling, and
will divert water somewhat until
the new prass is established.
Sediment deposits should he
remaoved before they damage the
grass,

Where To Get Help

Far more information about
constructing and matntaining
waterways and lined channels,
contact your local Soil
Conservation Scervice office.

Assistance is available without regard to caee, creed, colur, aex, age, handicap, maritat stetus or national crigin.
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Home Lawn Watering Guide

Brad S. Fresenburg, John H. Dunn and Erik H. Ervin
Department of Horticulture

As much as 80 percent of the water used around
the home during summer is for outside uses. Water-
ing the lawn is the main outside water use. During
dry summers, local water authorities may cut off
water for outside use or only allow watering on cer-
tain days. Both measures are necessary and effective
means to reduce water consumption and relieve the
strain on city water supplies.

To avoid severe loss of turf and to conserve water,
homeowners should manage their lawns each year in
anticipation of water restrictions.

This guide offers cultural practices that will
reduce the need for irrigation while improving the
competitiveness and appearance of your lawn.

Quick facts on lawn watering

* Lawns in Missouri may require as much as 1 to
1% inches of water per week from irrigation or
rainfall during summer to remain green and
actively growing.

* When managed properly, tall fescue requires 25
percent less water and zoysiagrass reguires 50
percent less water than Kentucky bluegrass to
maintain a green, actively growing lawn in Mis-
souri.

* Turfgrasses in Missouri rank as follows in resis-
tance to leaf wilting and browning during sum-
mer dry periods — buffalograss, bermuda,
zoysia, tall fescue, Kentucky bluegrass, perennial
ryegrass.

* During extended periods of summer drought,
dormant lawns (browned-out leaves) containing
Kentucky bluegrass, tall fescue or perennial rye-
grass should receive 14 inches of irrigation every
two weeks to maintain hydrated grass crowns
and allow for full lawn recovery when more
favorable moisture and temperature return in the
fall.

* Deeper roots draw moisture from a larger volume
of soil and therefore require less supplemental
irrigation.

* Taller grass has deeper roots and a lower ten-
dency to wilt.

* Taller grass provides shading of the soil surface
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and reduces lethal temperatures near the base of
grass plants.

* Lawns mowed weekly at a taller mowing height
are less likely to be scalped. Scalped lawns lose
density and have shallow root systems.

Learn to read a lawn and know
when to water

Purple-blue wilting leaves, footprints that stay,
and folded or rolled leaves are signs that lawns
should be thoroughly watered if grasses are to remain
green and actively growing.

Turf water use rates are high during sunny and
windy days with low relative humidity. In situations
where lawns are not watered and rainfall is limited,
grasses first show symptoms of wilt and later tum
completely brown.

When soil lacks moisture, grass blades first tumn
bluish purple, indicating plant wilt.

Another early sign of insufficient water in the
plant occurs when footprints remain in the lawn for
several hours. Leaves with plenty of water quickly
return to their rigid upright shape, while leaves lack-
ing water will remain trampled for a period of time.

Leaves also may be folded or rolled lengthwise
along the blade, indicating a lack of plant water.

If high temperatures and dryv conditions continue
without rain or irrigation. the above-ground portion
of grasses will turn entirely brown and die. Grasses
are said to be dormant during this browned-out stage,
since the lower portion of the plant usually remains
alive but not growing. Thorough watering will bring
the lawn out of dormancy and new growth will
resume from the below-ground base of grass plants.

Even though grasses are dormant, watering
restricions that result in extended dry periods can
cause large ground cracks, severe soil drying, and
excessive loss of turf cover even when watering is
resumed later in the summer or early fall.

Summer dormancy of grasses is a mechanism that
helps a lawn survive, but it does not guarantee that a
lawn will fully recover from the browned-cut stage.

Dormant fawns should receive at least 1 inch of
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water every two or three weeks during summer to
prevent complete turf loss. Grasses may not show a
noticeable greening, but that amount of irrigation
should be sufficient to hydrate the lower plant por-
tions and increase the recovery once adequate mois-
ture is available.

Wet wilt is another type of wilt to look for. Wet
wilt occurs when the soil is obviously wet, but the
root system is not able to keep pace with the water
demands from the atmosphere. The curling of leaves
from wet wilt looks very similar to wilt caused by
lack of soil moisture. Waterlogged lawns that have a
shallow root system are susceptible to wet wilt Do
not add more water when lawns are wilting and soil
moisture appears to be adequate; it will only aggra-
vate the problem by starving the root zone of oxygen.

Prepare for a drought

Management practices in the fall and spring
determine the drought tolerance of the lawn in sum-
mer. To reduce the need for irrigation, your lawn
management program should maximize root volume
and depth in preparation for summer drought. By the
time summer rolis around, there is little you can do to
help a lawn except mow and irrigate properly.

The following lawn care tips will help reduce the
need for irrigation and increase the chance of surviv-
ing summer drought.

1. Avoid the temptation to irrigate in spring
just to get grass growing. Allow it to green up natu-
rally. Mow frequently and avoid scalping. Do not
begin to irrigate until dry conditions of early summer
cause obvious turf wilt that lasts for more than one
day.

In the spring, atmospheric water demands are
low and moderate wilting of turf does not damage
the lawn. If in the spring the soil is allowed to dry
slightly and the grass to wilt some, a deeper and
more hardy root system will develop. Such a root sys-
tem will be necessary to reduce the need for summer
irrigation and to survive drought conditions or when

2. Mow grass as tall and as frequently as pos-
sible with a properly sharpened blade to produce a
dense cover with a deep root system. Taller grass has
a deeper root system that draws moisture from a
larger volume of soil and results in less need for irri-
gation.

Grass height should never be less than 2% inches
after mowing. Mow frequently enough so that clip-
pings are 1 to 1} inches long. Raise the mower height
if grass has grown too tall since the previous mowing.
A lawn mowed at heights of 3 to 3% inches will have
a better chance of surviving prolonged drought and
water restrictions.

Most homeowners mow lawns once a week
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regardless of the mowing height. Taller mowing
heights are less likely to cause turf scalping, espe-
cially when grass leaves are rapidly growing in the
spring. Dull mower blades and scalped turf result in
an unattractive lawn that too many homeowners try
to correct with over-irrigation.

3. Apply nitrogen fertilizer to cool-season
grasses (Kentucky bluegrass, tall fescue and perennial
ryegrass) primarily in the fall.

Some nitrogen may be applied in the spring if the
lawn is sparse and bare soil is visible. Avoid summer
application of nitrogen. Nitrogen fertilizer applied in
the spring and summer causes additional leaf growth,
which uses stored plant energy that normally would
be used to produce roots needed for water uptake
during summer.

4. Test the soil to ensure an adequate amount
of phosphorus and potassium. Additional applica-
tions of potassium — 1 pound of K;0 per 1,000
square feet — in April and again in May or June will
also improve the summer performance of lawns.

5. Core aerify tight soils and thatched turf in
the fall or spring to increase water and air move-
ment into the soil. This builds better root systems.
Avoid summer coring in the absence of water, since it
may cause excessive drying and drought stress,

6. Limit thatch removal by power raking or
verticutting to fall or early spring or fall, since water
demands are low and turf recovery is rapid. Do not
severely power-rake lawns in the late spring or sum-
mer or they will require excessive irrigation to remain
alive. When necessary, severe power raking and seed-
ing should be done in September.

7. Select grasses that require less summertime
irrigation to remain attractive. Zoysia is a warm-
season grass and tall fescue is a cool-season grass.
Both are noted for the ability to make an attractive
summer lawn with less irrigation.

Select a sprinkler

that best fits your needs

Automatic irrigation systems with pop-up sprin-
klers are often associated with excessive irrigation.
This is not necessarily true, since properly designed
and operated systems supply water uniformly over
an entire area without wasted runoff.

Missouri soils generally have low water infiltra-
tion rates. Automatic controllers can be set to supply
several short cycles so that the total amount of water
desired is supplied without runoff.

The most common type of watering occurs with
hose-end sprinklers. Some studies have shown that
the average homeowner applies 2.5 times the amount
of water that is required for turf growth when using
hose-end sprinklers.

There are several types of hose-end sprinklers
(see Figure 1). Select one that best fits your size and
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Commenis

Agtary head shools water out in & pulsating action. Some have
adjustable screw or paddie that breaks up jet straam and dis-
perses water pattern. Can be sat to water partial circies. Best
for large areas. Accurately distnbutes water when placed in an
overlapping triangular pattem.

Traveling

Path guided by hose placement. Traveling action covers a large
area without assistance. Reguires level ground and overlapping
patiemn to evenly distribute water, Used primarity on large
lawns. Can easily be manipulated for large irregular lawn
shapes. Whee! drive types ara not suitable for newly seeded
lawns where sofi soil conditions result in stuck sprinkiers.

Deposits larpest amount of water closes! o spray head. Use a
50 percent overlapping pattern. Deposits larger amount of
water in shon period of time and requires freguent movement.
Good for watsring Sight locations.

Water applied in imegular pattemn even with overiapping moves.
Difficuit 1o water large areas uniformily. Good for spot-watering
tight locations. Deposits & large amount of water in a short
period of time and reguires frequent movament,

Dslivars water in a reclangulsr pattern. Deposite most of the
waler near sprinkler head. Difficult to achiove even water pat-
tern on large areas thal reguire sprinklar relocation. Can be
adjusted to waler smaller rectangular areas and other tight
lecations.

Soaker hose

Fial pin-holed hose sprays fine streams of waler. Reguires sev-
aral moves 1o water medium-sized fawn, Delivers water siowly
— good for hard-io-wet locations. Can be manipulated to water
imequiar areas and long tight areas along house or walks.

Figure 1. Some sprinkler types and their appiications.

shape of lawn and then operate it efficiently. All hose-
end sprinklers can be attached to inexpensive timers
that can be used to shut off unattended sprinklers and
avoid over-irrigation.

How much water to apply

Once you have decided on the best sprinkler for
vour size and shape of lawn, you must decide how
long to operate a sprinkler in a certain location. This
is best achieved by knowing how many inches of
water your system puts out in a certain amount of
time. To do this, place shallow, straight-sided contain-
ers {tuna cans work well) or rain gauges in a grid pat-
tern around the sprinkler. Operate the sprinklers (use
overlapping patterns where needed) for a given
amount of time and measure the amount of water
captured (see Figure 2).

G RT2N

Measure the depth of water in the cans with a
ruler or read directly from the rain gauges. Then use
the following exampie to determine your water appli-
cation rate in inches per hour. For example, a sprin-
kler that delivers a quarter-inch of water in 45 min-
utes has a delivery rate of one-third of an inch per
hour.

An alternative approach would be to measure the
area that your sprinkler pattern covers and the length
of time it takes to fill a 1-gallon container directly
from the sprinkler. For example, a sprinkler that cov-
ers 235 square feet and takes 1 minute and 15 seconds
to discharge 1 gallon of water has a delivery rate of
one-third of an inch per hour.

In the above examples, sprinklers should be oper-
ated approximately three hours in each location to
supply 1 inch of irrigation water per week.
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Pattem for rotary or pulse and whiring-head sprinkiers

Pattemn for a fiat spaker hose

E Denotes when 10 maasurs waler
Figure 2. Proper sprinkler pattern overiap of 50 percent

Most soils in Missouri will tzke in only about %
inch of water per hour. If your sprinkler system deliv-
ers more than that amount, move it to a different loca-
tion more frequently, after each time ¥ inch of water
has been applied. Repeat the process until the full
amount of water desired has been applied.

Rotary sprinklers that are set to deliver a half or
quarter sprinkler pattern will discharge two or four
times the amount of water on a given area. Operate
rotary sprinklers with half patterns for half the
amount of time and sprinklers with guarter patterns
for one-quarter the amount of ime.

The utility water meter connected to your home
can also be used to check how effectively water is
being applied. It accurately measures water in cubic
feet. When no other water is being used in the home,
water a known area for a set amount of time and use
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these conversion factors fo determine your water
application rate. Some helpful facts to have are:

» 624 gallons (833 cubic feet) of water are required
to apply 1 inch of water on 1,000 square feet of
lawn.

e 748 ga"m‘ﬁ =
Once the decision has been made that a lawn has

sufficiently wilted and irrigation is needed, supply
enough water to last a week. Depending on the type
of sprinkler and soil water infiltration rate, several
sprinkler changes may be required over a two- or
three-day period to supply the amount of water
desired.

If no rainfall occurs, continue to irrigate on a
weekly schedule. If rainfall occurs, delay the next irri-
gation until symptoms of wilt are present. Even
though water application is discussed on a weekly
basis, it is not crucial that water be applied every

seven days. Keep the application schedule flexible
and irrigate based on the determination of lawn wilt-

Use Table 1 to determine the amount of irrigation
that will be needed for your lawn situation.

Tebie 1. Approximate lawn water requirements.

1 cubic foot of water.

Green turf! Dormant turf2

(inches of water  (inches of water
Lawn type per waek) par waek)
Farannial ryegrass 15 1.0
Henticky bluegrass 1.2 0.7
Tall fescus 0.8 05
Zoysia or bermuda 05 0.2
Buffaingrass 0.3 02
Lawn remains green and growing.
2| awn may tum brown, but will not dis.

Once the decision has been made to irrigate, use
the above recommendations to guide irrigation
scheduling and how much water to supply. Should
puddles or runoff occur before the total amount of
water is applied, stop irrigating and resume only after
the ground has absorbed the free moisture. Lawn
areas that are moist, firm and have no visible water
are ready for a repeat irrigation cycle. Areas that are
soft and produce squashy fmtpnnis when walked on
are not ready to receive additional irmigation.

A day after watering, check a few different loca-
tions in the yard to determine how well your irriga-
tion program is distributing water in the root zone.
With a shovel, cut a slender 2-inch wedge 6 to 8
inches deep. This wedge of soil, roots and turf can be
replaced easily without damage to the lawn after
inspection.

Estimate the moisture content at different depths
in the soil profile by pressing together a golf-ball-
sized amount of soil. If drops of water can be
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squeezed from the soil ball, you may be irrigating too
much of too often. Soils that hold together without
crumbling and appear moist have been irrigated
properly. Soils that appear dry, dusty and do not form
a ball when squeezed have not received enough irri-
gation or the water is running off the surface of the
lawn and not into the root zone,

Adequate soil moisture at 6 to 8 inches deep is
sufficient to maintain grasses during the summer. A
foot-long slender screwdriver pushed into the ground
in several locations can also give a quick assessment
of the moisture condition of the soil. The screwdriver
will easily penetrate to the soil depth that has
received sufficient water. The screwdriver test can
also be used to help determine where and when there
is a need for irfigation.

Conserve water by
knowing when to water

1. The best ime to water a lawn is from 6 0 8
a.m. During this time the water pressure is highest,
disruption of the water pattern from wind is low, and
water lost to the atmosphere by evaporation is negli-
gible. Watering early in the morning also has the
advantage of reducing the chance of turf diseases that
require extended periods of leaf moisture. Avoid irri-
gation during midday and windy conditions.

2. Move sprinklers frequently enough to avoid
puddles and runoff. Difficult-to-wet areas such as
slopes, thatched turf and hard soils may benefit from
application of a wetting agent to improve surface
penetration of water.

3. Water only when the plant tells vou to.
Become familiar with areas of the lawn that wilt first
(blue/purple leaves, rolled leaves, foot printing).
Water within a day of observing these symptoms.

4. Water problem areas by hand to postpone the
need for irrigation of the entire lawn. Some areas of a
lawn usually wilt before others. These areas, or “hot
spots,” may be caused by hard soils that take up
water slowly, slopes, southern exposures and warmer
areas next to drives and walks. Lawns that have
unusual shapes also may require some hand watering
to avoid unnecessary watering of paved surfaces,
mulched beds and buildings. Soaker hoses that have
a narrow pattern and supply water at a slow rate may
be useful in these areas.

Watering new lawns

Newly seeded or sodded lawns require special
irrigation. A newly seeded lawn should be watered
daily and may need as many as four light waterings
in a single day. Keep the seedbed moist, but not satu-
rated, to a depth of 1 to 2 inches until germination
occurs (green cast to lawn and seedlings are X to
inch tall).
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Seedlings of a new lawn must not be stressed to
the point of wilt. Continue with light applications of
water — ' to % inch — one to four times a day.

Apply straw (one bail per 1,000 square feet) at
time of seeding to help shade the ground and prevent
rapid drying of the soil surface. Straw also will
reduce seedling damage from the force of large sprin-
kler drops. Watering with a light mist is best for
establishing new lawns. As seedlings reach 2 inches
in height, gradually reduce the frequency of watering
and water more deeply. After the new lawn has been
mowed two or three times, deep, infrequent water-
ings are the best.

Newly sodded lawns require watering one or two
times a day. Begin irrigation immediately after laying
sod. Plan your sodding operation so that a section of
laid sod can be watered immediately, while other
areas are being sodded.

Sod should be watered so that the sod strip is wet
as well as the top inch of soil below the sod. The first
irrigation will take about an inch of water to achieve
complete wetting of the sod. After watering, lift up
pieces of sod at several locations to determine if it has
been adequately irrigated. Continue watering one to
two times a day with light irrigations to prevent wilt-
ing and to ensure a moist soil just below the sod layer.

As sod becomes established and roots penetrate
and grow in the soil, gradually reduce the frequency
of watering but wet the soil deeper. After sod has
been mowed two or three times, deep, infrequent
watering should be practiced. During hot, windy con-
ditions, establishing sod may require several light
nusmlgﬁpardavare'.mtwﬂtandpmenﬂaﬂj high
lethal temperatures. In this case, light misting, just to
wet the leaf surface and not to supply water to the
soil, cools the grass plant as water is evaporated from
the leaves.

Do not over-irrigate (saturate) the soil because
that will inhibit sod roots from growing into the soil.
If the sod cannot be watered on a daily basis, thor-
oughly water the sod and soil to a depth of 6 inches.
This will delay the rooting time of sod but will reduce
the chance of rapid drying and severe loss of grass.

Summary

Good lawn care practices save water and harden
turf in preparation for dry periods or local lawn
watering restrictions. Taller mowing and fall nitrogen
fertilization develop a hardy and efficient root system
that reduces the need for supplemental irrigation.

Irrigation schedules should be kept flexible and
associated with identification of lawn wilting. Choose
a sprinkler that best fits your lawn size and shape.
The amount of water a sprinkler applies should be
determined to accurately water lawns. Newly seeded
or sodded lawns require daily irrigation during estab-
lishment.
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“Don’t Bag It” Lawn Care

Erik H. Ervin and Christopher J. Starbuck
Department of Horticulture

Many homeowners believe grass clippings need
to be removed to have a healthy, vigorous lawn. By
following the steps in the “Don’t Bag It” lawn care
program,. vou can have a beautiful lawn without col-

lecting your grass clippings.
“Don’t Bag It” lawn care facts

* Yard wastes, such as leaves, grass clippings and
branches, have been banned from Missoun land-
fills since January 1, 1992, and nationally since
March 1995.

* Yard waste accounts for approximately 20 percent
of all waste matenals.

* Up to 25 percent of vour lawn's total fertilizer
needs are supplied by clippings left on the lawn

* Clippings contain 80 to 85 percent water and
decompose guickly.

* MU research shows clippings do not contribute to
thatch problems.

* Average mowing time can be reduced by 30 per-
cent when grass clippings are not bagged.

* Besides saving time, you also save money by not
having to purchase bags or pay for extra trash
removal.

Clipping management and thatch

Although turfgrass experts tell us that returning
grass clippings to the lawn is an accepted part of lawn
maintenance, many people still believe grass clippings
cause thatch. Thatch is a laver of undecomposed or
partially decomposed grass roots, stems, crowns, run-
ners and lower shoots that build up between the soil
surface and actively growing green turf. Grass clip-
pings contain 80 to 85 percent water and decompose
more quickly than other grass plant parts

Research at MU and other universities indicates
that grass clippings do not contribute to thatch.
However, it is important to understand that if a
thatch layer greater than ¥ inch is already present,
clippings can further speed its formation.

A lawn that has a thatch laver that is more than
half an inch thick should be dethatched before you
begin recycling grass clippings to the lawn. Dethatch
cool-season lawns (Kentucky bluegrass, tall fescue,
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Figure 1. Mow your lawn frequently so that you do not remove
more than one-third of the total plant height.

perennial ryegrass) in early fall and warm-season
lawns (zoysia, Bermuda) in early to mud summer
Thatch is best removed by power raking. verticutting
or coring. For more detailed information on thatch,
refer to MU publication G 6708, Thatch Enemv of
Lawns.

“Don’t Bag It” in three easy steps

Step 1: Mowing

Returning clippings to the lawn usuallh means
mowing more than once a week during the tew
weeks of rapid growth in spring and earlv ~ummer
Grass clippings should be less than 1 inch. or ni more
than one-third of the total plant height. to ensure
rapid decomposition (Figure 1). Mowing mure fre-
quently is not as much extra work as vou mught think,
because lawns mowed at the proper height cut more
easily and quickly. Mowing infrequently damages the
lawn by removing too much of the plant at one time
When mowed regularly, clippings filter down
through the grass, decompose rapidly and recvcle
nutrients back into the soil. '

For cool-season grasses (Kentucky bluegrass, tall
fescue, perennial ryegrass), the “Don’t Bag It” lawn
care plan recommends that mowers be set at 2 to 3%
mches. When you set your mower at a high cutting
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Figure 2. Composting your yard wastes results in an abun-
dance of healthy fruits and vegetables from your garden, a
safer environment, less money spent on fertilizers and bags,
and more time to enjoy what you are creating.

height, the grass plant produces a deep and efficient
root system that can reduce the need for extra water
Taller mowing also helps to “shade out” many weeds.
Simpiv remember to set your mower at a tall setting
so clippings fall easily into the lawn.

Warm-season grasses, such as zoysia and
Bermuda, should be mowed at 1} to 2 inches. In the
spring (prior to green-up), warm-season lawns
should be mowed at a low setting on your mower,
This dead leaf and stem tissue should be removed
from the lawn. Mowing at a low setting in spring
increases the green-up rate, reduces thatch accumula-
tion and allows for easier and more uniform mowing
during the growing season. As the season progresses,
mowing height should be adjusted upward so that by
September you are mowing at 2 to 24 inches. Warm-
season lawns should be left tall (2 to 2% inches) in the
fall. Raising your mower height throughout the grow-
ing season will result in a thick, vigorous turf.

Clippings should be uniformly distributed rather
than deposited in clumps. Mowing the lawn when
the grass is dry and using a properly sharpened
mower blade will spread clippings evenly. Dull
mower blades increase injury to grass plants and give
the lawn an unsightly brown appearance. Mowing
when the lawn is under drought or heat stress can
also injure grass plants.

Be cautious about removing the bagging attach-
ment from any lawn mower. Because many mowers
have bagging attachments that affect mower safety, it
is very important to understand manufacturer guide-
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lines before considering removal of the bagger attach-
ment. Some manufacturers have adapter or converter
kits that can be purchased to change from a bagging
mower to a8 nonbagging type. Never assume your
mower is still safe to operate after removing the
bagging attachment. Refer to your owner’'s manual
or equipment dealer.

[n autumn, it is not always necessary or even
desirable to remove all fallen tree leaves. Instead,
increase mowing frequency to mulch leaves back into
the lawn. This practice recycles essential nutrients that
were mined by deep tree roots back to the soil surface,
making them available to shallow, fibrous turfgrass
and tree roots. University research has shown that
mulching tree leaves into lawns has no detrimental
effects on thatch or soil pH. Of course, there are some
limitations of this practice. Avoid mulching leaves into
the lawn when leaves are wet or when deposition is so
large (more than a 2-inch-high layer) that turf-
smothering clumps are left on the lawn.

Step 2: Fertilizing

Fertilize your lawn to provide uniform, moderate
growth throughout the growing season. A properly
fertilized lawn will have a healthy, dense stand of turf
that reduces weeds and recovers quickly from insect
or disease injury.

Remember, soil testing is recommended every
three years. Select a lawn fertilizer based on soil test
results. Without a soil test, use a lawn fertilizer with
an approximate ratio of 1:1:1 to 2:1:1 or 3:1:2 (nitro-
gen: phosphorus: potassium). For example, a 3:1:2 fer-
tilizer would have a label analysis of 21-7-14. Contact
vour local University Extension center for informa-
tion on soil testing. Consult MU publicationG 6954,
Sotl Testing for Laums .

The number of fertilizer applications you make
will depend on how you want your lawn to look, the
tvpe of grass, and soil tvpe. Typically each fertilizer
application should supply 1 pound of nitrogen per
1,000 square feet of turf.

Cool-season grasses. Fertilize cool-season grasses
at the following maintenance levels:

* Low maintenance: October, May.
* Average maintenance: September, October, May.

September and October are the most important
times to fertilize cool-season grasses. Fertilizing at
this time will prolong the green color inio the winter
months and encourage root development and thick-
ening of the turf.

Early spring fertilization, especially with high
rates of nitrogen, can result in a flush of green growth
and rapid clipping production. It may be necessary to
collect clippings until growth slows. While the lawn
may look beautiful for awhile, the plants’ energy
reserves are depleted by this rapid shoot growth.
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Consequently, the lawn is less tolerant of summer
stresses. Eacly spring (March-April) fertilizer applica-
tions should only be made if the lawn has not been
fertilized since the previous spring.

Fertilizing should be done in late spring (May)
after the spring growth surge is over

May applications should be made using fertilizer
products that contain 30 to 50 percent of the nitrogen
in a slow-release form. Examples of slow-release
forms of fertilizer include sulfur-coated urea, urea
formaldehyde, IBDU, natural organic fertilizers or
any other slow-release or slowly soluble nitrogen
material. Note: When applying crabgrass preventer in
early spring (mid-March to mid-April), it is best to
purchase a material that does not contain a fertilizer.
The fertilizer will result in excessive top growth. For
more information on fertilizing cool-season grasses,
consult MU publication G 6705, Cool-Season Grasses:
Lawn Marmtenance Calendar.

Warm-season grasses. Fertilize warm-season
grasses when the grass is actively growing. These
grasses are dormant and turn golden brown during
the cooler part of the year.

* Average maintenance: May-August.

Zoysia should be fertilized during the warm
months — May through August. Early spring
(March/April) fertilization benefits weeds and pro-
motes premature top growth before the roots begin to
grow. Late fertilization (after September 1) may delay
the natural dormancy before winter.

The May application should be made using fertil-
izer products that contain 30 to 50 percent of the
nitrogen in a slow-release form. For more information
on fertilizing zoysia, consult MU publication G 6706,
Establishment and Care of Zoysiagrass Lawns.

Step 3: Watering

Good lawn care practices can save water and pre-
pare turf for dry summer months. Taller mowing and
proper fertilization result in a deep and efficient root
system that reduces the need for additional water.

For cool-season lawns to remain green and active-
lv growing during the driest part of the summer,
about 1 to 1% inches of water are needed per week
from irrigation or ramnfall. Most hose sprinklers deliv-
er % to ¥ inch of water per hour. Lawns watered too
frequently tend to develop shallow root systems.

The best time to water is early morning. Less
water is lost by evaporation, and disease incidence is
reduced.

When managed properly, warm-season grasses
require up to 50 percent less water than cool-season
grasses [0 maintain a green, actively growing lawn
during summer months in Missouri. For additional
information, see MU publication G 6720, Home Laum
Watering Guide.

G 6959

When to collect clippings

Leaving grass clippings on the lawn is highly rec-
ommended; however, there are times when clippings
may need to be collected:

* When the lawn is diseased, removing clippings
can decrease the population level of disease
OTZanisms.

* If the lawn must be mowed when wet or if the
grass is excessively tall, clippings will mat togeth-
er and may not be evenly distributed. The lawn
may be damaged under clumps of clippings.

* If your lawn mower is unsafe to operate without
the bagging attachment, you should continue to

collect grass clippings.

Ways to use grass clippings

Mulching. A layer of grass clippings can provide
an effective mulch around garden plants and between
rows of flowers, vegetables and small fruits. Mulching

Benefits of mulches
* Control weeds.
= Conserve soil moisture.
= Reduce soil erosion.
* Improve water penetration into the soil.
= Protect against extrame heat and cold.
= Increase organic matter in the soil over time.

helps to reduce weeds, conserve moisture and modify
soil temperature. However, care should be taken to
avoid mulching too thickly. Excessive mulch can
inhibit moisture and oxygen penetration into the soil
and may produce offensive odors. Apply no more
than a l-inch layer of clippings at a time. Total mulch
depth should not exceed 3 to 4 inches. Clippings from
lawns treated with a herbicide or herbicide/fertilizer
combination should not be used immediately as a
mulch. For example, clippings from a lawn treated
with 2,4-D should not be used as a mulch until the
chemical has broken down (see Table 1). For addition-

Table 1. Persistence of some common herbicides in soil.

Longevity in soil
Common name Trade names (months)
Banafn Baian 2-8
DCPA Dacthal 4-7
Bensulide Batasan 512
Glyphosate Roundup, Kleenup <1
24D {many formultations) 1-2
MCP# (many formulations) =2
Dicamba Bameel 312
g Yo Washs . Fostn, & S o Managig
and 5. Proudfoot. 1988. 5t. Paul, Minn.: University of Minnasots
Extension Service, Department of Soil Science
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al information on mulching, see MU publication For further information

G 6960, Mulches See the following MU pubiications:
Composting. As additions to a compost pile, - i ) .
grass clippings are excellent because of their relative- G 6700, Cool-Season Grasses: Lawn Establishment and
ly high nitrogen content (Figure 2). However, they Renovation
should not be the only compost component. Because G 6705, Cool-Season Grasses: Lawn Mamtenance
of their tendency to mat, grass clippings are difficult Calendar
to compost if they are layered too thickly. A pile of G 6706, Establishment and Care of Zoysiagrass Laums
grass clippings can produce a foul odor because of a G 6708, Thatch: Enemy of Laums
lackt;_'f = x}rgmmEmg 5:‘&55 Idipp'mgﬁ hritl:icarhm_:ii G 6720, Home Lawn Watering Guide
containing ma such as leaves or sawdust wi = e
ensure efficient composting. For a detailed discussion G, fﬁmm Mf Esmb;;i:‘:?;f m:d
of composting, refer to MU publication G 6956, iy s gh
Making and Using Compost. G 6750, Home Lauum Weed Control
G 6954, Soil Testing for Launs
G 6956, Making and Lising Compost
G 6958, Grass Clippings, Compost and Mulch:
Questions and Answers
G 6960, Mulches

Also from Extension Publications

Grounds for Gardening Guide Book. CB 0002. More than
100 MU Horticultural Guides on home gardening and
pest control.

XrLon — Extension Publications Library on Reguest,
CD 0001. Fuil-text slectronic ibrary of nearly 1.200 MU pub-
lications on CO-ROM, including about 1,000 ilustrations.

1-800-292-0969

B isseec o Sriwrance of Coopiealers Exiensas o ACts of May & ang Juns 3] 1914 o cooparEion wih Ine Linded Sigies
Ly OUTREACH & EXTENSION  Decarrners o Agnouses Sonaid 2 Tumer Doy Cooperve Enenson. rresssy of Mesour 370 Lncom Lnesrses Coumre M0 .
UMIVERSITY OF MISSOUR] 777 B Uneversty Exensar 308s 70l SSCATenie on P S of race SOGF Naoonal ongen. BEs. MERRON, B0e GeaSely o SEE 35 3
VST &°E wEIEET O 9mDDymerT of Deograms I y0u Nave SDECE Neads 43 EM0ressed Sy Fe ATENCANT e JrSafibes A s
nped ThE DUERCHIT T a0 aterradve Remal wte ADA (ffbcer Esenson and Agnoumusl miomaEsn 1-38 Agnoutas Dusging
Consma MO G521 7, or ool [573) 582-2732 Ressonabis eS0rs will DE M20E 10 SOCOMMOaEE your SOSCS NSe0s
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Controlling Nuisance Moles

Robert A. Pierce ll, Extension Fish and Wildlife Specialist
School of Natural Resources

Moles are small mammals that spend most of
their lives in underground burrows. They are seldom
seen by humans. When seen, they frequently are mis-
taken for mice or shrews. The eastern mole (Scalopus
aquaticus) is the only species that lives in
Missouri. It is found throughout the state
(Figure 1). -

The most conspicuous features of the =2
mole are its greatly enlarged, paddlelike forefeet and
prominent toenails, which enable it to “swim”
through the soil. Moles have strong legs, short necks
and elongated heads. They lack external ears, and
their eyes are so small that at first glance they appear
to be missing.

A mole’s fur is soft and brownish to grayish with
silver highlights. When brushed, the fur offers no
resistance in either direction, enabling the mole to
travel either backward or forward within burrows.

Moles prefer moist, sandy loam soils in lawns,
gardens, pastures and woodlands. They generally
avoid heavy, dry clay soils. They construct extensive
underground passageways — shallow surface tun-
nels for spring, summer and fall; deep, permanent
tunnels for winter use. Nest cavities are located
underground, connecting with the deep tunnels.

Because moles have high energy requirements,
they have large appetites. They can eat 70 to 80 per-
cent of their weight daily. They actively feed day and
night at all times of the year. Moles feed on mature
insects, snail larvae, spiders, small vertebrates, earth-
worms, and occasionally small amounts of vegeta-
tion. Earthworms and white

Figure 1. Eastern mole.

called molehills may be brought to the surface of the
ground as moles dig deep, permanent tunnels and
nest cavities.

Moles breed in late winter or spring and have a
gestation period of about four to six weeks. Single
annual litters of two to five young are born in March,
April or May. Young moles are born hairless and
helpless, but growth and development occur rapidlv.
About four weeks after birth, the moles leave the nest
and fend for themselves.

Moles in the natural environment cause little
damage. They are seldom noticed until their tunnel-
ing activity becomes apparent in lawns, gardens, golf
courses, pastures, or other grass and turf areas.

Moles often are more of a nuisance than a finan-
cial lability. The ridges of their tunnels make lawn
mowing difficult. Since the roots are disturbed, grass
may turn brown and unsightly (Figure 2). Moles
rarely eat flower bulbs, ornamentals or other vegeta-
tive material while tunneling, but plants may be phys-
ically disturbed as moles tunnel

grubs are preferred foods.

Mole activity in lawns or
fields usually shows up as ridges
of upheaved soil. The ridges are
created where the runways are
constructed as the animals move
about foraging for food.
Burrowing activity occurs year-
round, but peaks during warm,
wet months. Some of these tun-
nels are used as travel lanes and

in search of animal organisms in
the soil. Mole activity may indi-
rectly damage vegetation, but
their feeding on insects and other
soil organisms is beneficial.
Shrews and meadow voles
frequently use mole tunnels as
runways and travel lanes.
Shrews, like moles, are insechivo-
-rous and eat little vegetation.
i Meadow voles eat a wide variety

may be abandoned immediately Figure 2. Moles “swim™ through soll, often near of vegetative matter and may

i c -y the ground surface. They may sometimes dam- . hrew
after being dug. Mounds of soil sge plinis by wnpasing roots to drying damage plant life. Moles, shrews
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and meadow voles can be similar in appearance.
Because of this, and since they often share the same
habitat, you should know how their habits differ so
that you can identify each species in case it bevdmes
necessary to control them.

Mole activity

The mole activity people usually see is of two
kinds — raised ridges or surface tunnels and
mounds. These raised ridges or surface tunnels are
unique to moles. No other animal leaves this evidence
of its presence. However, mole activity often is con-
fused with that of the pocket gopher, which also is
found in Missouri.

Moles leave cone-shaped mounds on the surface
of the ground. These usually are not numerous. Most
often these mounds contain coarse soil and earth
clods.

Mounds are constructed as shown in Figure 3.
The mole pushes this soil to the surface, especially
when digging deep runs. These deep runs lead to a
nest or provide tunnels for use in the winter or dur-
ing the hot times of the summer. In building these
mounds, the mole pushes the soil up through the cen-
ter, much as a volcano is formed.

People often confuse pocket gopher mounds
with mole mounds. Pocket gophers are rodents and
have different feeding habits than moles. Traps
designed to catch moles usually will not catch pocket
gophers, or vice versa. Therefore, it is important to
correctly identify which animal you have in the dam-
age situation. In some areas, both animals exist in the
same place.

The pocket gopher does not construct raised
ridges or surface tunnels. Pocket gophers dig two
kinds of tunnels — one about 5 to 8 inches under the
surface and other deeper tunnels that may go down
several feet below the surface.

Unlike the mole, the pocket gopher constructs
many mounds. These mounds are of finely sifted soil.
Sometimes they can be rather large, but most often
they contain about one-half gallon of soil. The
gopher digs a main tunnel, then a lateral side tunnel
to create the mound, thus getting rid of soil accumu-
lated in digging the underground tunnels.

Figure 4 shows side views of a mole mound and a
pocket gopher mound. Remember, you need to use
the right trap for the right animal — a mole trap for a
mole and a pocket gopher trap for a pocket gopher.

Damage prevention and control
techniques

The mole seems to possess a natural shrewdness
and ability to sense danger. This trait makes moles a
challenge to trap.

Cultural methods and habitat modification. In
practice, packing the soil with a roller or reducing
soil moisture may make an area less habitable for
moles. Because moles feed largely on insects and
worms, the use of certain insecticides to control these
organisms may reduce their food supply, causing
them to leave the area. However, before leaving, the
moles may increase their digging in search of food,
thereby possibly increasing damage to turf or garden
areas.

Diazinon used at a rate of one pound active 4 per-
cent granules, or 40 pounds per acre on lawns and
around gardens, has been a recommended insecticide
for controlling white grubs, thus reducing burrowing
activity of moles that seek them for food. The future
availability of Diazinon remains in question. Contact
your University Outreach and Extension center for
recommended procedures when using insecticides.
The user should follow all pesticide precautions and
restrictions on the label.

Mole tunnel and hill

Gopher tunnel and mound

Figure 3. Moles push dirt through vertical tunnels onio the sur-
face of the ground. Mole mounds are good places to usa fumil-
gants, since they are believed to mark deep runs or nest areas.
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Figure 4. Comparison of a gopher mound and a mole hill.
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Repellents. The repellent Thiram is federally reg-
istered for protecting bulbs from mole damage. Mole
repellents with castor cil as the active ingredient are
now on the market and may potentiaily prevent =%
ern mole damage under certain circumstances. In
using any repellent, follow directions and application
rates provided on the package label. Also be aware
that using any repellent for controlling moles has limi-
tations and may not eliminate damage or effectively
control the problem.

Mothballs or moth flakes occasionally are sug-
gested as mole repellents. When placed in the mole's
runways, they are said to cause the mole to leave. But
there is little information to substantiate their effec-
tiveness.

Toxicants. There are a number of difficulties in
poisoning moles. Since moles normally do not con-
sume grain, seeds or nuts, poison baits are seldom
effective. One poison is federally registered for use
against moles. The toxicant is zinc phosphide. Ready-
to-use grain baits containing this ingredient are often
sold at nurseries or garden supply stores.

Fumigants. Fumigants are also federally regis-
tered for use against moles. They are aluminum phos-
phide, calcium cyanide and gas cartridges.

Most of these are restricted-use pesticides. These
fumiganis are much more effective if the material is
placed in the deep mole burrows, not the surface run-
ways.

Since state pesticide registrations vary, check with
your University Extension center for information on
toxicants and repellents legal in your area. Care
should be taken when using chemicals and the label
instructions should be read, understood and fol-
lowed.

Traps

Trapping is the most successful and practical
method to get rid of moles and eliminate damage.

There are three excellent mole traps on the mar-
ket. Each of these, if properly handled, will give good
results. These traps each depend on the same mecha-
nism for releasing the spring.

A broad trigger-pan springs the trap as the mole
upheaves the depressed portion of the surface burrow
over which the trap is set. The brand names of these
traps are: Harpoon mole trap, Out O’ Sight and Nash
(choker loop) mole trap (Figure 5).

The Harpoon trap has sharp spikes that impale
the mole when driven into the ground by the spring.
The Qut O Sight trap has scissorlike jaws that close
firmly across the runway, one pair on either side of
the trigger-pan. The Nash trap has a choker loop that
tightens around the mole’s body.

These traps are well suited to moles because they
take advantage of the mole’s natural habits. The mole
springs the traps by following its natural instinct to
reopen obstructed passageways. Another advantage
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Figure 6. A network of mole runways in a yard. The arrows
indicate good locations 1o set traps. Avoid the twisting sur-
face ridges and do not place lraps on top of mounds.

Ridge caussd by tunneling of
moile wnder 3od

Figure 5. Different mole traps available include (a) Out O'Sight
(scissor-jawed), (b) Harpoon, and (c) Mash (choker loop).
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of the traps is that they can be set without arousing
the animal’s suspicions, since you do not have to
enter or put anything into its burrow.

The success or failure of these tra;.<Lepends
largely on the operator’s knowledge of the mole's
habits (see Figures 6 and 7) and the trap mechanism.

To set a trap properly, select a place in the surface
runway where there is evidence of fresh work and
where the burrow runs in a straight line. To place the
trap, dig out a portion of the burrow, locate the unnel
and replace the soil, packing it firmly beneath where
the trigger-pan of the trap will rest.

With the Harpoon trap, raise the spring, set the
safety catch and push the supporting spikes into the
ground, one on either side of the runway (Figure 8c).
The trigger-pan should just touch the earth where the
soil is packed down. Now release the safety catch. Do
not step on or otherwise disturb any other portion of
the mole’s runway.

In setting a scissor-jawed trap, dig out a portion
of a straight surface runway and repack it with fine
soil as shown in Figures 8a and 8b. After setting this
trap, secure it with a safety hook with its jaws forced
into the ground. It should straddle the runway
(Figure 9a) until the trigger-pan touches the packed
soil between the jaws. The points of the jaws are set
about an inch below the mole’s runway, and the trig-
ger-pan should rest upon the portion as previously
described.

Take care to see that the trap is in line with the
runway so the mole will have to pass directly
between the jaws. In heavy clay soils, be sure to cut 3
path for the jaws (Figure 9b) so they can close
quickly. The jaws of this trap are rather short, sp be
sure the soil on the top of the mole mnis[awmgh
to bring the trap down nearer to the actual burrow.
Set the trigger on all mole traps with a hair trigger
(Figure 10). This is the last and most important step.
Release the safety hook. Be careful when handling
these traps.

In setting a choker trap, it usually is necessary to
dig a hole across the tunnel. Make it a little deeper
than the tunnel and just the width of the trap
8b). A garden trowel is useful for this. Note the exact
direction of the tunnel from the open ends and place
the set trap so that its loop encircles this course
(Figure 11). Block the excavated section with loose,
damp soil from which all gravel and debris have been
removed. Pack the soil firmly undemneath the trigger-
pan with your fingers and settle the trap so that the
trigger rests on the built-up soil. Finally, fill the trap
hole with enough loose dirt to cover the trap level
with the trigger-pan and to exclude all light from the
mole burrow,

If a trap fails to produce after two days, it can
mean (1) the mole changed its habits and is no longer
using the runway, (2) the runway was disturbed too
much, or (3) the trap was improperly set and the mole

Figure 8. (a} Excavating a mole tunnel is the first step in setting
a Irap. (b) Replace the soil loosely in the excavation. (c) The har-
poon-type trap is set directly over the runway so that iis sup-
porting stakes straddie it and its spikes go into it when tripped.

G 9440
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straddie the runway. (b} In heavy soils, make a path for the
|aws 1o travel so they can close quickly.
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detected it. In any event, move the trap to a new loca-
tion. A video demonstrating the correct methods of
trapping nuisance pocket gophers and nuisance
moles is available by contacting your loca! “EVversity
Qutreach and Extension center.

If one cares to take the time, moles can be caught
at work early in the morning or evening where fresh
burrowing operations have been noted. Approach
very quietly where the earth is being heaved up.
Strike a spade into the ridge behind the animal and
throw the animal out onto the surface.

A mole occasionally can be driven to the surface
by pouring a stream of water from 2 hose or ditch
into an open burrow for some time. Another method
is to bury a three-pound coffee can or a wide-mouth
quart glass jar in the path of the mole and cover the
top of the burrow with a board (Figure 12).

Other methods

Nearly everyone has heard of some sure-fire
home remedy for controlling animals, especially
moles. In this category are the many and varied mate-
rials recommended for placement within the burrow
system. In theory, such things cause the mole to die or
at least leave.

Suggested remedies have included using broken
bottles, ground glass, razor blades, thorny rose
branches, bleaches, various petroleum products,
sheep dip, household lye, and even human hair.
Others include mole wheels, pop bottles, windmills,
bleach bottles with wind vents placed on sticks, and
other similar gadgets. Though colorful and some-
times decorative, these add nothing to the arsenal of
effective mole control methods.

Other cure-alls are the "mole plant,” or caper
spurge (Euphorbia lathris), and the castor bean.
Advertisers claim that when planted frequently
throughout the lawn and flower beds, such plants
supposedly act as living mole repellents. No known
research supports this claim.

Several electromagnetic devices or “repellers”
have been marketed for the control of rats, mice,
gophers, moles, ants, termites and various other
pests. The claimed effects on rodents include stopped
feeding and reproduction, diserientation, and dor-
mancy or death by dehydration. These same devices
were reported to have no harmful effects on domestic
livestock, cats, dogs, bees, earthworms or other “use-
ful” animals and insects. Scientific testing has not
confirmed any of these claims.

Unfortunately, there are no “short cuts” or “magic
wands” when controlling moles. Some garden
experts, frustrated by lack of knowledge about trap-
ping. recommend the use of chewing gum inserted in
mole burrows. There is no proof that this is effective
and on a trial basis it has proven ineffective.

Economics of damage and control

Before initiating a control program, be sure the
mole vou are after is truly out of place. The mole
pla¥s an important role in the management of soil
and of grubs that destrov lawns.

One of the most abundant small mammals, the
mole works the soil and subsoil. This tunneling and
shifting of soil particles permits better aeration of the
soil and subsoil, carrving humus farther down and
bringing the subsoil nearer the surface where the ele-
ments of plant food may be made available.

Figure 11. The choker loop trap is set so that the loop encir-
cles the mole’s runway.

{ i
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! Lir o Boor of runeay
Figure 10. Ragardiess of the typa of mole trap used, set the Figure 12. A mole can be captured afive in a pit trap. Be sure
trigger so It will spring easily. A hair trigger setting on the to use a board or other cbject to shut out all light. Cave in the
scissor-jawed trap is shown here. runway just in front of the jar on both sides.
G 9440
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In addition, a large percentage of the diet of moles. But if excellent habitat is present and nearby
moles is made up of white grubs, those scourges of mole populations are high, control will be difficult.
grass and other valuable plant roots. Stomach analy- Often other moles will move into areas that have {
ses have revealed that nearly two-thirds of theXles become vacant.
studied had eaten white grubs, with one mole eating o

as many as 175. Information in this publication is adapted from Controlling
If the individual mole is not out of place, mark it mnﬁﬂ_pme Extension Bulletin
down as an asset and proceed accordingly. If you do C-701, Cooperative Extension Service, Manhattan, Kansas.

have moles where you don’t want them, remove the

The University of Missouri intends no endorsement of
products named here. Neither does it imply criticism of
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Cool-Season Grasses

Lawn Maintenance Calendar

John H. Dunn and Erik H. Envin
Department of Horticulture

Lawns may be maintained at different levels of
quality according to individual preference, but good
lawns seldom “just happen.” This summary outlines
major steps required to maintain a year-round high-
quality lawn.

The practices refer primarily to cool-season grasses,
such as Kentucky bluegrass, perennial ryegrass, tall
fescue and fine fescue. For bermudagrass and zoysia-
grass lawns, see MU publication G 6706, Establishment
and Care of Zoysingrass Lawns.

Timing is approximate for central Missouri: it may
vary two weeks or more from one area to another in the
state or from year to year.

March

* Asneeded, start mowing at recommended heights
(see Table 1).

* Use broadleaf herbicides for perennial and winter
annual weeds not controlled in the fall.

* Overseed thin spots early if missed last fall. (Do not
overseed with perennial or annual ryegrass.)

* Watch for moles; traps are the only effective means
of control.

April
* Aerate if thatch is 1 inch deep or soil is compacted.
* Use crabgrass preventers (preemergence herbi-
cides) by April 15. Start top-dressing low spols as
Brass grows.

May

* Fertilize if needed when spring growth begins to
slow. Use a slow-release form of nitrogen, such as
polymer- or sulfur-coated urea, urea formalde-
hyde, or a natural organic to improve lawn quality
without promoting excessive leaf growth.

* Apply postemergence broadleaf herbicides for con-
trol of summer annual weeds. If needed, start
postemergence control of crabgrass, goosegrass, or
nutsedge near the end of the month (see G 6750,
Home Lawn Weed Control).

Table 1. Recommended mowing heights for cool-seazan
grasses in Missouri.

Turfgrass Mowing heights (inches)*
Tall fescue 2.5-35

Kentucky bivegrass 20-3.0

Perennial ryegrass 2025

Creeping rad lescue 20-3.0

Chewings fescue 20-30

Hard lescue 2.0-30

Sheep lescus 2.0-30

* Mowing heights may be adjusted according to cimatic condi-
ticrs, fevel of maintenance, and intended use.

* Watch for first brood of sod webworm. Apply
insecticides about 10 days after major moth flight if
damage to turf is seen.

June

* Start watering as needed. Water infrequently to a
soil depth of 6 inches. Overwatering can be
harmful, but water frequently enough to prevent
drought stress. Kentucky bluegrass under stress is
susceptible to disease. Don't start watering if you
cannot continue full season.

Rapidly growing lawns need frequent mowing. Let
clippings remain unless they are excessive.

July

Continue frequent mowing as needed and irrigate
only enough to prevent turf wilting. When irrigation is
needed and conditions are hot and humid, water
between 6:00 2.m. and 10:00 a.m. to reduce disease
occurrences.

» Search for white grubs in brown areas.

Dead turf in those areas can easily be peeled from
the surface. If 5 to 10 grubs appear in 1 square foot, treat
with an appropriate insecticide near the end of the
month. Thoroughly irrigate to move the insecticide into
the zone where grubs are active.

plor/




August
* Fall seeding and sodding is best; prepare seed

now. “
-

Continue watering and insect control, if necessary.
Make plans for fall lawn renovation. Select and pur-
chase grass seed and fertilizer. If lawns are to be totally
renovated, kill all vegetation with a glyphosate
(Roundup®) application near midmonth.

* Have soil test performed if you are unsure of basic
fertility level

* Thoroughly water dormant lawns in last week to
start fall growth.

September
* This is an important time to fertilize. Apply 1-1%
pounds nitrogen per 1,000 square feet.
« Plant or seed new lawns early; keep well watered.
* Aerate where needed to relieve compaction.
» Rake; dethatch; kill weed patches; overseed thin

spots. Resume top-dressing, if needed.

October-November

* This is the best time to apply broadleaf herbicides,
especially for chickweed control.

* Mow at regular heights until growth stops; mulch
tree leaves into turf.

* Apply lime if soil test indicates need.

Fertilize moderately by applying 1 pound of
nitrogen per 1,000 square feet after cool days slow leaf
growth. Nutrients at this time will encourage root
growth and thickening of turf. Soluble nitrogen fertil-
izers (containing urea, ammonium nitrate or ammo-
nium sulfate) are used more efficiently by turf in late
=il

* Keep leaves from packing and smothering grass.

* Irrigate, if necessary, so that turf goes into winter
with moist — not wet — soil.

* Recondition lawn mower; store with clean oil.

Use soluble fertilizer or calcium chloride instead of
salt for melting winter ice.

Maintenance
The following steps should provide satisfactory
lawns if they are followed properly.

Fertilization

In the past, too much emphasis has been given to
spring as the best time to fertilize Kentucky bluegrass.
If a lawn is stunted and has a pale to yellowish green
appearance, a very moderate feeding at this time
would be advisable.

On the other hand, fertilizing a lawn that already
had mederate vigor at the time most of us get “spring
gardening fever” will stimulate excessive, succulent

growth. Excessive leaf growth usually occurs at the
expense of new root growth; this places the plant at a
further disadvantage for summer and needlessly
increases the amount of mowing required. Turf
becomes more susceptible to disease and other stresses
that will take their toll during summer.

When to fertilize

All lawns should be fertilized in the fall. Additional
late winter or early spring fertilization may be neces-
sary if fall applications were missed. Fertilization at this
time will be influenced by desired level of turf appear-
ance, turfgrass species, soil type, irrigation intensity,
and fertilizer carrier.

As indicated in Table 2, late spring fertilizer appli-
cations may be desirable and even necessary
depending on the condition of the turf. When an appli-
cation is required, do so about mid to late May, after the
spring growth surge is over.

Table 2. Fertilizer application schedule.

Total Apply at
IbN recommended rates®

Turl type peryear Sepl. OcL Nov. May
"Common type

Kentucky bivegrass 2-3 .

Higher quality bluegrass 34 . - -

Fad and

other fine fescoes 1=2 " . -
Kentucky biusgrass and

fing fescue mixtures 2-3 b » -
Tall lescus or perenmz!

wm 3_4 L] - L ] -

* Rates usually supply approximately 1 b NM1,000 sgq it (In May,

Nitrogen fertilizer

These materials fall into two basic groups: soluble
and slow-release. Soluble types are available quickly to
plants even at low temperatures they stimulate rapid
growth and are depleted quickly. Steady, uniform
growth requires frequent, light applications. Slow-
release types of several different forms release nutri-
ents to plants over a long period of time.

Lawn specialty fertilizers often contain 24 to 50
percent of the total nitrogen in slow-release form and
the remainder in quickly soluble forms. This combina-
tion gives immediate response in cool weather while
the remainder is available over a longer period.

When 35 to 50 percent or more of the nitrogen is a
slow-release type, rates may be increased up to 50 per-
cent. Wit these fertilizers, frequency of application
may sometimes be reduced.

A precaution should be observed: Nitrogen sources
from urea (quickly soluble) should not be confused
with urea-formaldehyde, UF, (slowly available).

g e
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Rates and frequency

Recommendations are usually based on amounts
required to supply a given amount of nitrogen per
1.000 square feet of lawn. Most lawn fertiii= /s are
“complete” in that they contain the three major nutri-
ents: nitrogen (N), phosphorus (P) and potassium (K}
and, therefore, the amount of phosphorus and potas-
sium applied is determined by the ratio of these two
elements to ni

Two fertilizers with label analyses of 20-5-10 and
12-12-12 would contain 20 and 12 percent N, 5 and 12
percentF, and 10and 12 percent K, respectively. For the
first fertilizer, the N:P:K ratio would be 412, and the
second would be 1:1:1. The amount of fertilizer
required to apply 1 pound nitrogen to 1,000 square feet
can be calculated by dividing 100 by the percentage of
nitrogen in the fertilizer (100 + 20 =5 pounds fertilizer
per 1000 sq ft).

Suggested annual fertilization schedule

For routine maintenance where soil test or experi-
ence indicates no major deficiencies, use a lawn fertil-
izer with an approximate ratio of 3:1:1 or £:1:1 or 4:1:2
at the recommended rate according to the schedule in
Table 2.

Where soil test indicates low phosphorus or potas-
sium levels or where basic fertility levels are not
known, use fertilizer with a ratio that more closely
approximates 1:1:1 or 2:1:1 or 3:1:2. If lawn application
rates are not given on the container, amounts to apply
can be calculated as in the example above.

Lime

Do not apply lime routinely to established lawns
unless a soil test indicates a need. Excess can be as
harmful as deficiency. Established lawn soils seldom
need to be limed unless a soil test indicates a moder-
ately to severely acid soil of pH 5.5 or lower

Where lime is needed, apply finely ground or spe-
cially pelletized agricultural limestone at rates up to 50
pounds per 1,000 square feet. If more is required, make
separate applications about six months a part.
Limestone can be applied almost any time, but fall or
early winter is the best time.

Mowing

Mowing height and frequency directly affect lawn
quality. The common practice of mowing a lawn short,
under the assumption it will require less frequent cut-
ting, is responsible for much lawn deterioration.

If cut too closely, there is not enough leaf surface to
manufacture necessary foods for balanced growth. For
this reason, a standard guide is to never remove more
than one-third of the green leaf area with a single
mowing. If a mowing is missed, cut only half the way
back to the intended heights, then re-mow in a couple
of days to regular level. Recommended mowing

heights are presented in Table 1.

Clippings seldom need to be removed. With proper
mowing, clippings filter down to the soil surface, decay
and recycle nutrients back to the soil. Remove clippings
when they remain on the surface or when excessive
thatch is already causing a problem.

Watering

Kentucky bluegrasses, fescue and other cool-
Season grasses naturally protect themselves by going
into a semidormant stage during periods of high tem-
perature or drought. They cease growth and turn
brown, but bounce back quickly with sufficient water
and cooler temperatures, as long as they have notbeen
severely thinned by excessive summer traffic.

Except in cases of extreme prolonged drought, tall
fescue and Kentucky bluegrass do not need water to
stay alive during the summer. However, their appear-
ance suffers. During dormancy, drought-tolerant weeds
such as plantain, thistles and dandelion dominate
lawns.

Because of its deep, extensive root system, tall
fescue remains green longer into the summer than
other nenirrigated cool-season grasses.

Kentucky bluegrass has many underground stems,
called rhizomes. Each rhizome can produce several
new bluegrass shoots that result in turf thickening in
autumn when water becomes available following
summer dormancy.

The principal purpose of summer watering is to
maintain an attractive green surface. Watering will not
substitute for poor fertility or improper mowing, and
can encourage crabgrass and other weeds. Extra
growth stimulated by watering increases fertility
requirements, thatch accumulation and disease
pressure.

If you cannot give attention to management, let the
turf follow its natural tendencies to go dormant during
summer. (Plants are brown in appearance from lack of
water, but not necessarily dead.) Homeowners who
have a lawn care service should not allow their lawn to
enter drought dormancy:

Rules for watering
* Shallow, frequent sprinkling to add a little water
each day is not generally recommended. It encour-
ages shallow, weak roots, crabgrass and some dis-
eases.

Irrigate to the full depth of the root system often
enough Ic prevent wilting. (See MU publication G 6720,
Home Watering Guide.)

* Kentucky bluegrass and fine leaf fescue roots may
not macil? depths greater than 4 to 6 inches during
the summer. About 1 inch of water (620 gallons per
1,000 sq ft) can be stored in an average Missouri



soil to this depth, and this should last about a
week.

A reasonable guideline for summer lawn irrigation
is to apply enough water in addition to nz2ural rainfall
to total 1 inch per week. Greater frequency with lesser
amounts may be required on sandy soils that cannot
store this much.

* Don't guess at how much water is being applied to
reach the desired wetting depth. Place tall, straight-
sided cans in the sprinkler pattern. Measure water
depth in the cans to determine the amount of water
applied.

Thrust a small probe (screwdriver) into the soil.
Decreased resistance to the probe in wetted soil can
help gauge depth of wetting.

* Some sprinklers apply water faster than soil can
absorb it. Few established lawn soils in Missouri
can absorb % inch per hour; many absorb much
less. To prevent waste, move portable sprinklers
frequently. Properly engineered permanent irriga-
tion systems with timing controls for “interval
watering” do the best job. A soaker hose is also an
excellent choice.

* Steep slopes, hard spots and hot areas require spe-
cial attention. Mechanical aeration, extra slow
watering and use of wetting agents may help water
infiltration.

Aeration

On clay- or silt-type soils, or any turf receiving con-
stant traffic, soil surface sealing and compaction can
seriously impair turf growth. Grass roots are injured
because air, water and fertilizers cannot reach them in
sufficient quantities. Mechanical aeration to reduce
compaction is essential for continued turf health.

Aeration is best done by power equipment that
pulls out small cores of soil. Machines that cut vertical
grooves every 3 to 4 inches will relieve surface sealing.
Power equipment is usually available at rental stores.
Lawn care companies may also provide these services
to their customers.

For small areas, suitable hand equipment is avail-
able, but using it is hard work. Even a spading fork
plunged into the soil at 3-inch intervals when the soil is
lightly moist — not wet — is far better than nothing at
all.

Aeration should be done at least once a year where
compaction is a problem. Fall is the best time for
Kentucky bluegrass and tall fescue lawns, but aeration
will be highly beneficial anytime the grass is actively
growing and is not under heat and drought stress.

Thatch control
Thatch is a layer of undecayed and decayed plant
parts at the soil surface. It forms a barrier to water and

G 6705

air movement in the manner of a thatched roof.

Thatch is primarily a problem of intensely fertil-
ized and watered lawns. These practices promote
excessive lateral growth of stems (stolons and rhi-
zomes) and shallow roots; these shallow stems and
roots are the main cause of thatch because they are
resistant to decay. Properly mulched leaf clippings
decay readily and do not contribute to thatch.
Aggressive species, like Kentucky bluegrass and
bermudagrass, and those that produce plant tissues
resistant to decay, like zoysiagrass, are prone to thatch.

Thatch removal should be initiated whenever accu-
mulation exceeds % inch. Early fall is the preferred time
for dethatching bluegrass lawns.

For additional information on thatch, see MU pub-
lication G 6708, Thatch — Enemy of Laums.

Top-dressing

Top-dressing is the periodic addition of a thin layer
(% to % inch) of soil or compost to the surface of
growing turf. Top-dressing to mix soil with accumu-
lating plant debris hastens thatch decay. Shallow
depressions in turf can be gradually leveled by this
practice as well.

Top-dressing may be done immediately after
coring, dethatching or slicing. Never bury the existing
turf with too much top-dressing soil. After top-
dressing, at least three-fourths of the grass plant should
be exposed to sunlight.

Rolling

Rolling is not desirable for smooth, even lawns.
Surface compaction is common in many lawns without
adding to the problem by heavy rolling. Rolling moist
soil causes maximum compaction — a fine way to
build roadways but not soils for turf.

When late winter freezing and thawing have
resulted in “heaving” young plants out of the ground,
or if mole activity is serious, rolling may be required. In
such cases, roll soon after spring thaw when the soil
surface is relatively dry; and use as light a roller as pos-
sible. Don‘t roll more than is absolutely necessary.

Weed control

The best weed control is a healthy, dense, compet-
itive turf. Cultural practices to achieve this will keep
out most weeds.

Chemical weed killers are useful, but should not be
relied upon entirely to cure lawn weed problems (see
MU publication G 6750, Home Laun Weed Control).
Sug; estions for timing herbicide application for several
conmon weed problems are indicated in the calendar
of this guide.

Relative merits of using fertilizer-herbicide (weed
and feed) or fertilizer-insecticide combinations should
be considered carefully before they are used indiscrim-
inately. In many cases, at least one of the ingredients

Page 4



may not be needed or will be used at an inopportune * If the original problem was due to soil itself, poor

drainage or excessively thick thatch, till the lawn

Bii and start over fultnwing steps for ﬁtablishing a
Renovation = new lawn. (See MU publication G 6700, Cool.Segeny

If your lawn is less than acceptable bt contains at Grasses: Lawn Establishment and Renovation,
ey cent desirable grasse, you may be able to Disease and insect problems

Start in August with steps similar to the following: Prevention is the best approach to disease prob-

lernsinhnmelawm.ﬂftenbymeﬁmet}mdisemis

herbiciﬁﬁ.ﬂfurd}ramua]mmpmsmtrsﬁp diagnosed, the damage has been done

Controlling thatch, avoiding frequent, light irriga-

* Remove dead vegetation and prepare seedbed  ton and fertilizing properly for healthy but not succu-

with vertical renovatin

g machine orheavy rake,set  lent grasses are simple lawn-grooming practices that

deep enough to bring soil to the surface. Clear off may aid disease prevention.

Two major insect pests are white grubs and sod

* Add fertilizer and lime according to soil testand ~ Webworm. White grubs are described in MU publica-

tion G 7200, White Grubs in the Latwn. Treating lawns

seed or desirable variety and drag or rake into loos- every year with insecticides to prevent insect infesta.

tions is neither necessary nor advised.

mmﬂm
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ened soil surface, i : _
* Water thoroughly and treat as a newly seeded Routine inspection of the lawn for white grubs and
lawn. sod webworms is advised. Treat only after the insects
have been properly identified, and only when they are
in sufficient numbers to cause a noticeable loss of turf.
Y
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Show-Me Yards & Neighborhoods - Yard Certification Checklist
Name___
Address

—_——

Phone number_ -

Does your yard measure up?
Show-Me Yards & Neighborhoods (SMY&N) honors model landscapes as certified
Show-Me Friendly Yards and provides a Show-Me Yard sign to those

homeowners.
To be certified as a Show-Me Yard, your landscape must:
Collect at least 36 inches on this Yardstick Checklist
Receive full points for practices marked with 2 asterisks**
Receive partial credit for practices marked with 1 asterisk*
Comply with all existing codes and laws

Mowing for a Healthier Environment

Mow lawns high to encourage a deeper, more drought and pest tolerant root system.** 2"
Sharpen mower blades monthly so grass blades heal and recover. 1"
Lawn mower engine serviced twice annually to reduce emissions contributing to air pollution.* 2"
Use an electric lawn mower instead of one powered by gasoline. 4"
Water Efficiently ’
Irrigate lawn and landscape only when they wilt. Apply <3/4 inches of water per application. 3"
for a yard that uses an irrigation system (in-ground or hose-end sprinklers):
Calibrate irrigation/sprinkler system to apply <3/4 inches of water.** 3"
Put a rain gauge in your yard to track irrigation amounts.** 2"
Install a rain shut-off device for in-ground irrigation systems.** 2"
Make sure irrigation system waters lawn areas separately from plant beds. 2"
Use drip or micro-irrigation in plant and flower beds. 2"

For a yard that does not use an irrigation system:
Design and maintain a landscape that exists predominantly on rainfall once plants

are established. 6"
Mulch :
Maintain a 2-3" layer of organic mulch over tree roots, shrubs and plant beds, leaving a
2 inch space between the plant base and the mulch.* 2
Create self-mulching areas under trees where leaves can remain as they fall. |
Use by-product mulches or recycled mulches. . >
Replenish mulch once or twice a year to maintain 2-3" depth. I

Recycle .
- Whenever possible, recycle grass clippings by allowing them to remain on the lawn.** 3



Use leaves and pine needles found in your yard as mulch.
Create and maintain a compast pile with yard clippings, leaves, kitchen scraps, etc.

Wildlife

Plant vines, shrubs, and trees that provide cover, nesting areas or food sources for birds,
Butterflies and other wildlife.

Provide a water source, such as a bird bath or a small pond for wildlife.

Provide wildlife shelters such as a bat house, bird house, brush pile, etc.

Identify five kinds of wildlife (insects, reptile, birds, etc. ) that live in your yard.

Yard Pests

Treat only affected plants or lawn areas with pesticide applications. Avoid indiscriminate
spraying.**

Check your landscape every 1-2 weeks for signs of problems.

Learn to identify S beneficial insects that provide natural control of harmful pests.

Use environmentally friendly pesticides such as horticultural oils and insecticidal soaps.

Use non-chemical approaches to pest controls, such as pruning off affected areas, hand
removing insects, etc., whenever possible.

Right Plant - Right Place

Ensure that your landscape does not contain plants identified by legal code as invasive
exotics such as kudzu, privet, and wintercreeper.**

Replace problem-prone plants with low maintenance native or non-native species.

Group plants according to their water and maintenance needs.

Determine how much grass you need for children, pets, and recreation. Replace the rest
with low maintenance ground covers, shrubs, mulch , or other porous surfaces.

Use trees and shrubs to shade southern and western walls of home and air conditioner
COMpressor.,

Use deciduous trees on southern exposures to allow the sun to passively heat your home
in winter. _

Reduce yard waste by choosing plants that will not require frequent pruning at maturity..

Preserve native plants when building on a new site. Maintain a protective *do not disturb™
barrier under the dripline of trees.

Fertilizing

Fertilize as ﬁeeded to maintain quality of lawns and landscape plants.*
Use natural organic or other slow release fertilizers.*
Use iron instead of nitrogen to make you lawn green during the summer.

Stormwater Runoff

Direct downspouts and gutters to drain onto the lawn, plant beds, or containment areas.”
Plant groundcovers or use mulch on thinly vegetated areas to decrease erosion.*

Use mulch, bricks, flagstones, gravel, or other porous surfaces on walkways, patios or drives.

Collect and use rainwater to irrigate plants.

Create swales or terracing to catch and filter stormwater.

Pick up after pets to reduce bacterial and nutrient pollution in stormdrain systems.

Clean up oil spills and leaks using cat litter on driveways.

Sweep grass clippings, fertilizer, and soil from driveway onto lawn. Remove tﬁsh from
street gutters.
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On the Waterfront .
Remove invasive exotic aquatic plants by cutting, pulling or raking. Remove dead plant
material form water after using herbicides to reduce pollution.
Establish a border of low maintenance plants between your lawn and the waterline to_
absorb nutrients and to provide wildlife habitat.**
Establish a 10-30 foot “no fertilizer” zone along the waterline.*
Where feasible, plant native vegetation in the zone along the waterfront.

TOTAL INCHES

Please return to:

Choose Environmental Excellence
c/o Barbara Lucks

840 Boonville Avenue
Springfield, MO 65802

2.

z-
2-



CITY OF BATTLEFIELD, MISSOURI
INDIVIDUAL SMALL MS4
STORMWATER MANAGEMENT
PROGRAM

2004
LANDSCAPING

All materials were provided free of charge to the City of Battlefield for the purpose of distribution to
the public and are provided free of charge to the public. All rights reserved to original owners.
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1he Healthy Garden

BY WilLiam OLKOWSK]

A Least Toxic Approach to Pesticides

Memories of Rachel Carson Sileny
Spring or recent newsworthy reminders

- of the dangers of some pestcides may
make you unconmfortsble abour using:-
chemical controls agains pasts. Indeed,
we believe non-chemical methods for
eontrolling peses-—zeop rotations or
hand-picking, for instance—are hest, Buy
there are situations in which non-cherni-
cal methods are ineffective or unwork-
able, and in such cases, many gardeners
choose to use a cheqical pesticide, either
biological or synthetic. Though there are
valid arguments for and agrinst pesticides,
we don't wang to get into dehate here,
Farher, we'd like o focys on when,
where, and how to usc pesticides proper-
Iy, and en criceria for sciecting them.

The most importan: considrration is
choosing the least-toxic product that will
get the job done and using it anly when
Necessary. By least toxie, we mean materi-
ais that are least disruptive of natu] con-
trols, feast hazardous ro harran health,
least harmiul to non-targer organismy,
and leasc damaging 1o the envirmnment,

Pesticides can play
& short-term role
Chetnical pesticides, wherher aimed at
bacteria or bugs, share 2 Comnien
limitation: They rarely offer permanent
coutral. True, the R omans plowed the
ground with szt afer destroving Carthage
tn 146 b.C.2., and thar was pretry per-
nanenc. But i€ you wane o permarently
redice 1 pest problem in your garden
#nd 54l retoin thi gacden, vou need o
take a different approach. Food, wazer,
habitar, and acher supporss thr the past
must be modified far long-term resuls.
In the shorz run, however, least toxic
chiernical cantrols have their place. By
temporarily shifting the balmee between
Pest and natural eneny, the right chemi-
cal contral used ¢ the right tioe ean
Pave the way for establishing long-term
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biclogical conernls in the garden. Lady-
beetles, lacewings, insect-=ating nema-
todes, and other biclogical canemls are
commercially availahle and becoming
popular for home garden wse, Bur if the
pest population &5 already high, ¥OU TS
knock the pest numbers down befors
releasing bencficials, You don't need to
reach for 2 highly toxic pesticide to do
this. [tstead, use water SPEays or an apphi--
cation of insecricidal 03P or horticultural
oil. The goat is to reduce the mumber of .
pesss, ot eliminate chem. After 4], you
need to have some pest insecr around 1o
teed the benefidals when vou release
them or they fy in naturally,

Confine chemicals
to intolerable situations
it makes sense to react quickly to
vertebrate pests—deer, for exampie, Bas
before you thove fag: against an insece
pest, ask yourself two bagic qQuestiong, Is
it really necessary to conero] thig pest?
And if s, 15 there 3 simple alternative to
insecricides? Don't overlook physical
conitels, such as handpicking the pest or
pruning out portions of the infasred
vegetation. These non-chemical
methods are often fast and satisfactory,
Confine chemical contrels 1o situations
in which the dunage involved s, or will
s00n beconte, intolerable, The presence of
a few recognized pest insecrs is ngc
enough to signal doom, On the ather
hand, a targe populution beginning to
cause visible destruction may be g differ-
ez marter. You should consider what you
expect af the resule Will the vegetable
yau'es trying to protect be presented g5 2
£iff or serve a5 1 cenrerpiace? Mavbe
SOnle exrra care 1o avoid obviows insect
damage is desimble, Or is it Eoing righs
inte the cooking por? [ 50, then who
cares abont a ey holes or sears; minor
cosmetic damage i a sign thar no polson
mestdues need concern you, '

ary -Kz{lau _

In any case, not &l plants will be simi.
faely affected by 3 pest. If you obserye
your plants carefully, you will see that,
even among those of the same kind, re-
SPORSCs 1o Insect pests vacy. Make jra .
practice to treat only those plants that are
severely attacked,

There are many ways to aveid using
pesticides that kil non-targer organisms,
The most obvious i ro pick 2 materig)
that eicher by irs composition or its pack-
aging Is toxic to just one targer pest. Br ig
3 good example, because jt produces a
disease specific to the insecrs lise2d on the
label. Anather example is insect proweh
regulators, which prevent molting in spe-
cific insects, such as whiteflies,

Baits, if packaged to reduce atiractive.
ness to and access by ocher animals, are
another good way to confine 2 chemical
rantrol to the tacget pest, In some hair
starions, the active chemizal s combined
with a pheromone arractant ro bringa.
specific insect pest to the bair stacicn,

Know what you're working with
Don’t grab the Rrer pesticide you sea thar

Mentions your pest. Take your gme, siedy o

the fabel, You are looking for the lease
roxic—yert still effective-—marapial that
will leave no residue to harm beneficial
wildiife or vourself,

Be sure the materiat is registered for
use zgainst the pest you wish to controd,
Also check ta sew if the pesticide can be
used on vegembles right up to che harves:
period. And you need to know what kind
of protective clothing, gloves, gogeles, or
respirator you will peed while applying
the pescicide, as wel] 23 the recommended
application equipment,

Always check the label for the toxiciny
Fating. & rating of IV means the chemical
is practically non-toxic. Category [H
chemicals are considered stightly toxic
and are Jabeled “Caution™ Make every
effort to confine your use to materials no
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maors toxic than this, Category
il chemicals are moderately
roaie annd aee labeled "Warn-
ing.” Category I materials are
highly roxic and are labefed
“Danger-Polson,” with & skulf
and crassbones. There shonld
ke no need to we Caregory |
marerials around the house
or garden.

The problem with relying
on simpie toxicity ratings,
howsever, Is that they tell only
part of the story. The basis of
these toxicity rafings is a mea-
sure of short-term reactions.
Long-term effects may take
yaars to appear Alsa impartant
is the length of tme the mate-

- rial says in the enviconment,
whether it blo-accumulates
{passes up the food chain in
ever larger accumulations), and
irs synergistic effects when
somhbined wich other materiaks
in your envicomment,

Take time to

protect yoursalf

it all but goes without saving
thac you rust protect yourselt
tham chettical pesticides, even
when using comparatively be-
nign materials like insecticidal soaps o
insect-specific discases fike Br.The most
common prebicm esociated with careless
use of a pesicide 1 a skin meaction, oopi-
cally a rash or 2 burn. Buc vau ako need
to avoid eye and lung exposure. Ay
vapor that enters the lungs will be rupidly
absorbed into the bload stream and dis-
rributed throughous the body Wi scene
marerisls, there is a potental tor danage
o nepves or tobody bevels of ohie tos-
ticter that enadles signals to travel from
nerTve to nede.

Wear phoves intended for handling
chensicals, and store the ploves i dispus-
able plstic bags beoween vses, The great-

" ewt harard in applying chemival pesicides

Bundle up no matter what pesticide you're applying. if
waaring the equivalent of a space suit doesn’t appaal to you,
perhaps that's reason encugh to seek a less toxic altarnative.

comes from spilling it accidentally an
vour unprotected cloching, Change out
of contamineted cloching immediarely.
Spidls or no spills, clothes worn wiile
applving pesticides shouid be washed
separarehy froan the il lauides

Use the least amount

in the smallest area

Bven 4 taxic material wilt vause lircs
dunape it e cantine the pestivide 1o
juret the orgarian von wish to contral A
mood example of confining a pesticide to
ics Larget 1 I.L:.'ing.n sult paindarush oo o
sl pieve of rag ted to g sick o wips
an berbicide an the Teaves or braneh lens

of o perenmiad weal.

When purchasing pesticides, ™
ignore mducements to save L
monsy by buying the Jarge
“economy” size. Buy the
srrallest amount that witl do
the job. Then mix up just the’
amount you will need. ia
teaspoon is good, that deesnt
micat two teaspoons are betrsn
Aveid mixdng up 2 gllon
when alf you will need is 2
cupful The cemptarion i too
great to Lse up the extra mare-
ria) by spraying it around
places whete 1t'5 not peded,

Be sure to store or dispose
of the remaining materiais
property. Never keep pesticides
in unimarked containers or
within reach of children and
pets. Store all pesticides in
their original package, bus put
paper or glass containets inside

mierat cans to aveld spiils due
to breskage or meistire. And
bear in ruind that left-over
pesticides may lose effective-
ness by the time you nzed
thent azain.

Chemical conrmols can play 3
role in the healthy vegetable
garden if you select materials
thar are least toxic to hustans

and the environment and.are_as spreies-
specific as possible. Bur don't ger carpied
anav, Confine pesicide use to those sltu-
ations where the damage is becoming
intolerable and na non-chemical methed
is available, [F you have guestions about 2
specitic material, a good source of roxie-
re iufermation s the EPA Hothne:
K010/$38-7378. You can also visit the
Nariorsl Pesticide Telecommunizations
MNerwork website at

leep:/ face.arseedu/info/nptn.

Coarehors TEURane Ollaneski,

Helpr Offeesht, and Shreifa Daar
are directors of the wonprofie Bio-Integral
Reseunn Couter i Boreetey, Califortia.

FEMRLIARLY MAILCH g9 AT .



Non-toxic Pest Control Methods

*LEGS

A. Remove plant debris or other potential hiding places. (Slugs love the dark and damp
places.}

B. Use traps:

L. Beer trap- place a shallow dish of beer in the ground. Shugs are att
the scent and drown. Highly effective!

2. Board trap- place a flat wooden board aaywhere in your garden, By MOorning
slugs will be pathered there for easy removal and disposal.

racted by

£. Use barers:
I. Abrasive materals- sprinkle abrasive materials around your prized plants.
{Crushed eggshells, coarse sawdust and ashes all work well.)
2. Copper wire or foil- Slugs will not cross copper. [f plants are grown in

containers you can put foil around the lip of the pot, or wrap a few coils of
wire around the eftire container.

3. Powdered ginger- Stugs will not eross powdered ginger. It should be sprinkled
around the bases of plants you wish to protect.

D. Search and destroy:

b Take a flashlight out after dark { of course stugs feed mainly at night ) and kil
them one by one. This method is very satisfying! You can do them in with

either a generous sprinkle of salt or a spritz with a mixture of 50% water and
30% white vinegar. ' )




APHIDS AND SPIDER MITES
Ao B Mixteres- xS tablespoons ol fvory Snow (leandry seap) per ealion of water
and spray directly on aphids. They do not die immediately, but will sfowly dehivdrate.
(Soap sprays may cause scorching in some plants, so be sure to rinse plants thoroughly
with plain water after a few hours. )

B. Yellow sticky traps- Aphids are attracted to the color yellow { singe yellow is the
cotor of a sick plant ). Use this to vour advavtage by coating a yellow piece of paper
or cloth with vaseline and laying it in a pie pan at the base of an affected plant.
Aphids wilt iy toward it and get stuck.

C. Encourzge their natural enemies such as ladybugs or {acewings by:
-not using pesticides
- attracting them with pheromenes

Green Lacewin g | Ladybugs




CATERPILLARS

A. Bt-this is 2 naturally ocourring bacteria which is lethal t0 most caterpillars and
completely harmless to people. It is available in products such as dipel dust.

B. Collars- protect young plants from cutworms by placing cardboard collars around
them. Be sure 1o press the collar at least 1 inch into the soil and leave at least an inch.

exposed.

C. Repelients:
1. Try a mixture of some or ali of the following.

-onion
-horseradish root or feaves
-garlic
-mint ]
-hot peppers
. -cedar chips
Make a “tea” out of these and apply to piants to repej pests.

D. Search the garden at night with a flashlight. Catempiliars are especially active after a
rain so search and destroy them on damp nights.

BEETLES AND BEETLE-LIKE BUGS
A Diatomaceous earth- sprinkfe it iiberally on affected plants. I scratches through the
waxy layer an beetles and dehydrates them. Available at mast gardening stores if vou
remember how to prongunce it! (Very effective, but will not work If it becomes wet
50 it must be reapplied after rain.}

B. Repellents: try some of the sarme repetlents used for caterpilfars

C. Soap sprays: use the same mixture used for aphids and spider rrites.




fnsects and Diseases
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White Grubs in the Lawn

Bruee A. Barrett and Erik H. Ervin
Departments of Entomology and Horticulture

While grubs are the larval or immalure stape of
severnd species of soil-inhabiling beetles {Scarabacidas)
that arc similar in general appearance and habits. The
latwac ar grubs pass through three stages {(instars), are
crescent-shaped (Figure 1), and [ive in the soil, wheic
they feed on the roots of many impartant ermamental
and agricultural plants,

The earlicst symptom of white grubs feeding on
turfgrass roats is a gradual thinning and weakening of
the stand. Damage may progress from thinnin i b srmadl
patches of dead grass to the sudden wilting of the rrass
even with adequate soil moisture. Aside [rom turf
damage the grubs cause directly, their presence in high
numbers can attract birds (e, skaclings, grackles,
crows) and mammaly (g, mcdos, sheews, chipmunks,

skunks, raccoons) that can cause Rarther damage as they

lear at the hirf in search of ihe grubs for food.

This guide discusses the life history and control of
two species of white grobs found infesting burfgrass in
Missouri-the southern masked chafer and May or June
beetles.

Southern masked chafer
{Cyclocephala immaculata)

Adult southern masked chafers (SMCs) are yellow-
browen in codor and about 0.5 inch long and 0.25 inch
wicle. They arc robust and stout-badied. The adults do
not feed and arcnot a pest of foliage.

The SMChasa L-year life cycle and is thus correctiy
referred to as the “annusl” while grub. By Fate March,
overwintering third-Instar grubs begin migrating
upward near the soil surface to feed. They continue
feeding on grass roots and organic matter until May,
then move back deeper into the sail to pupate.

Adults emerge from the soil June through eaely
August. The adults ernerge at about dusk and swarms
of males By low over the torf insearch of females, Egps
usuzlly are laid in the top 2 inches of seil. The develop-
ing grubs will reach the final instar {third} in [ate

-summmer and early fall. Most damage to burf is done in
; September and early October when the grabs are full-

.50 G200 '

sized fabowt an inch longy and feed ing viporouwsly,
Feeding canlinies until temperatures fores: e grubs to
migrate 3 to 10 inches deep in the soil to hibernale.

May or June beetles (Phyliophaga spp.)

Muumerius species of May or June beetles (M-}B) are
tueefrass pests, Ten major species have been foumd in
Missourt, Unitke SMC adutts, adults feed on and can be
serious pests uf, shade trecs and omamental shyubs,
Adults ook much like SMC aduls {heavy-lonking,
slout-bodied) but are usuably barger. The smattest M-[33
species is about 05 inch long, and the largest can be
about ¥ inch long. The adult body i light te: dark brown,
and the head s dark brown,

Depending oo the specics, it takes 1 to 4 years to
complete vne generation. The most common M-JB
specics have a 3-year life cycle. Below is a geheralized
LE-JB Hife cvcle based an observations in the Midwest:

Year 1. In eanly May, oveswintering adults bewin
ermeeging from the soil 1o feed and mate, Adult emer-
genee cantinues through june, sometimes into Judy
depending on the species. The adults are nocturnal in
their activities, and as such, most peaple see he adults
only when they are attracted to porch oe window lights
at night. Puring the day the adulis can be found burricd
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i the seil or sad. A female will lay on average about 50
eggs aver a - fo d-week period. Eggs are deposited 3 to
4 inches in the soil. Newly hatched facvae (ficse instar}
first feed on the organic matertal found in the seil, but
soon will fum to feeding on roots, By August the geubs
have developed into the second instar. In tate fall they
burrow deep into the soil to hibernate. Minor turf
damage can pecer late i the summer of the Brst year.

Year 2. By tate March and April, the overwintering
second-instar gribs have moved back to the soif surface
and resumed feeding, By June they develop inlo thind-
istar larvae. This Is the time of the grubs life oycle
when they feed most actively on roots and cause the
mosk furl damage. Most species fred 4 to 6 maonths
during this time of theie Ffe cycle. In fate September and
Olctober they migrate into the sodl to hibernate, Depths
of soil penetrafion for hibernation vary with the species,

Year 3. In tate March overwintering third-instar
grubrs becotne achive and move toward the soil surface
for a brief feeding period. Minor (uef damage can poour
carly in the sununer as the mature farvae complete their
feeding betore pupation in date July. iy September they
devetop intu adults. These yvoung adelts temain under-
ground entil the following spring, when they emerge to
feed and mats, coenpleting their life cycle.

Identification

COn the larval white grilb, the ventral area of the last
abdaomtieal segrmoent just below the anus is called the
rastes. The raster has spines, hairs and bare spots that are
arranged n certain patiens among different species.
These patlerns can be used o identify prib species in
the field, A hand kens, 10 oe stronger, is the only piece
of equipment needed, The rastesl pattems of the SMC
and M-[B are scen in Figuree 2,

A reliable charvacteristic in separating aduft SMC
art M-JB geubis is the color of the dvpeus (structure or
area above the mouth parts). Aduits of both species have
a dark brown/black head. Bot in adult SMC, the dark
colored head shades te a Hghter brown chrpeus, which
makes the beetie appear to be wearing a mask.
Conversely, the chypoeus in most M-JB species s the same
dark color as the rest of the head.

Control

The major faclor influencing white grub density in
turfurasy appens o be soil moisture; tut Bs, I years
with normal ar above normat precipiiation, geal popu-
Fations tend fo inereasc. This is because all white yrulb
specias require modst soil for their eqres to hatch, Young
grubs are very susceptible fo desiceation. Tl next to
regutacly walered ornamental plants is favozed by the
adults as oviposition siles,

This dependence on soil maoisture by white grubs
can be exploited as a lype of cultural control ophion. In
areas where turf can stand some moistuee steess, donot
water as muoch in the hot surmer months, particelarly
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Anus

Rastral
paltern

htay ar June beetls Southern masked chaler

Figure 2. Rastral patterns found on the farval stage {grub) of May
ar June heettes and the southern masked chafon

July and August when adults are laying cges and young
grubs are present.

Because damaging white grub populations tend to
be sporadic from year to year, preventative chemical
ventrol applications are not really justifiable. But in
areas where moderate to damaging levels of grabs have
bicen petennial, preventative applicatinns made in Iate
May or June may be warranted. Some products that
seem to have exlended activity are isofenphos! (e.p.,
Chtanot}, imidacloprid {e.g., Meril), and halofenozide
{e.g., Mach 2}

insacticides that have shorter residaal periods
(3 wecks or less) or must be ingested {prcferably by small
yrubs) to be most effective are best used na carative
chemical control propram. The successful use of these
materials depends to a large degeee on the proper iming
of the applications {reapplication often necessary). These
prociucts must be applied shortly after egg halch when
the grebs are small and actively feeding, Remember, he
smalter {youmger) the grub, the easier it is to confrol. As
a general mle, the recomemended tiene to treat for grubs
is about 4 weeks after the adult beetles start to emerge,
the time when the egzs begin [o hatch, Tor the SMO, this
pericd is around fate July e carly August, Berause emer-
gence of MAJB adults can last for several weeks, chermical
treatment for M-JB grubs & also recommended during
late: july and carly August. Insecticides that appear [o be
effective as curative treatments include diasinon?, cthe-
prop? (e, Chipco Mocap), trichlosfor® (e, 13vlox),
bendiocarb® (Turcam), halofenozide (e.g., Mach 23, and
carbaryl [e.g., Sevin}.

Motes

1for use by commercial appicators onll.f
2 Nt for use en golf cowrses or sod farms

3 Mot for hame lawn use,

4 Bome formelations far uso by commercial appiicatars
onfy.

% Hestricted use pesticide, for usa by nummermal applica-
tors onfy. S

All chemical information Is presented with the under-
standing thaf no endorsement of named producis Is
in fended nor criticism impiied of similar products

" rhar are not mentioned.
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[ recenl years, severnd strains of inscct prarasitic
nematndes in the penera Steinernema and Helerorhabtitiy
have offered somoewhat effective biological control of
white grabs. For these beneficial organisms to be most
effective in managing white grub papulations, it is crit-
icat that the labeled application instructions are followed
exactly {c.g., time of day, soil maoisture, size of grish,
rates)

Chemical applications can he rendered useless if the
material has not been thoroughly watered-in{0.5-inch),
cspecially with liquid applications. The water not onlby
moves the chemicat down to the thatch layer (the fina)
destination for most of the cherical}, but it will often
stimiulale the grubs 1o move upward in the soil, cluser
to the thatch and toxicant. Flowever, if the thatch layer
i 0.75 inch do 1 inch thick, the grubs probably wilf not
come inte contact with lethal doses of the insecticide. Tt
may be necessary to remove some of the thatch balore
& chemical application.

To determine U a chemical! Freatmend is necessa £y, &
sampling of the grub population is necessary, To do this,
cut o 1 f12 piece of sod in each of several areas of the

lawn, pull it back, cound the nurelior of grubs, and
inspoct their rasizal patterns to detormine species.
Replace the sod squares back on the soil, If you have on
average more than 10 SMC grubs or rmore than 5 M-]8
grubs per square foot, then a chemical treatment is
recommmended, Remember, it s not unuseal to have
more thar one spucies of white grub infesting the same
Fawn,

For further information

Mrandenburg, B L, aned M. . Villani. 1995, Haardbook
af Turfprass Tnsect Pests. Lanham, Md.: Erntome-
logical Society of Amerira.

Eeslie, A, . 1994, Handbook of fittegrated Pest Manage-
ment for Turf and enamentals. Boca Raton, Fla.
Lewis Pubtishers,

Tashira, H. 1987, Thrferass Itsects of Hie United Siafes and
Cinndi, Tihaca, WY Comstock Tublishing,

Walschke, T. L, P . Dermoeden, and D, . Shetlar, 1955,
Munaging Tirferass Pests, Boca Raton, Fla: Lewis
Pubiishers,

Befara using any chernical please read the labet
carefully for directions on application procedures,
appropriate rate, first aid, and storage and
disposal. Make sure that the chemical is property
registered for the intended use,
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Wildflowers in the Home Landscape

Denny Schrogk
Department of Horticulure

musxienslion.missourf.eduixptarf

The term “wildflower” may scem a contradiclion
when we use it to describe plants graowing in the gar-
den. How can a plant he wild when it is Lrawing in
cullivation? Needless to say, (he word means differcnt
things to different people. Al plants we FrOwW were at
sone Lime wild somewhere, b imodom use, owever,
a wildlower is a plant that has not undergone any
change or improvement by humans and ustially is
still found grrowving ratively somewhere in the région
where 3 s being culibvated. E T

Why grow wildflowers?

Some people eonsider wildflowers leardy and
durable and belicve they can e grown in (w sarden
willy little care. This often 5 the roason given lar
srawing them. For sonwe plants this is lrue, bul others
need very specific conditions o grow and theive, 17
they are nat given these special conditions, b il
decline and eventually die.

Many sites in te landseape are too shaded or too
extensgive for popelar parden {lowers, Wildflaowers
after are welt adapted 1o these sites and do not need
catensive maindenance i a loss “manicured” land-
BCape appearance is acceplable.

Conservation of wildflowers

Wildflowers are found in a wide range of habi-
tals. Those that are rare, threatened or cndangered
shaald never be removed from theie native habitar,
Anyone interested in growing wildflowers shauid
sefecl e that can be yrown from seeds or propaa-
gated in other ways for use in the parden. Avoid dig.
ging {rom native locations unless native localions ate
being destroyed for some reason,

Many people enjoy the witdflowers in their
native habital and are conlent to leave them
untouched. Certainly, areas of natural preservation
are important and should be cncouraged and main-
tained. However, many hotne landscapes have areas
that already have sotne native wildfAowers, which can
be set aside to introduce other wildffowers. '

There are A number of reputable garden wild-
- flewer producers. I addition to mail-arder sources,

-+ you may have wildflower nurseries near your home.

: " : et h}.;.-.:._ -ﬂ'l _.;/ '
The Missauri primrose is a pative wildflower wel adapicd ta
home tandscapses,

Adways check with local nurseries and irarden ceniers
e delesmine whelher ocal sources are availahle
S dealors diy piants from e wild and self direct-
Bor perdiaps hoid plaoks that have been dug fromm
the wild far a fow months or a year before selling
them. Far the sake of conservalion, plands from seeds
ar propagated from native stock for Many Years
should be preferred to tuse that are dog fromn wild
stands. Plants not Jigg from Hie wild Ay cost more,
but they witl he more successful in the sarden and
vou will nat be encouraging depletion of natural
slandds.

Characteristics in landscapes

Ef yonl are interested in developing a wildflower
area in your landscape, several characteristics of these
plants should be considered;

* No plant chosen for the garden should be a nox-
- dous weed. Neither should a plant be so aggres-
sive that it will invade other arsas or cenwd out
desirable nearby wildfiowers. Plants that are par-
tictlarly aggrossive are noted in the following
tables.

The plant must be either a perenial or an annual
that self-seeds in order to maintain itself from
year to year This qualily helps eliminate yearly
~ atlention to fill bare spaces.

* The plant should. have some showy charactoris-




A e of &
naturally oocurrng meadow,

lics o make i1 desicable o the wild{inwer area.
The showy part may he tlowers, leaves, stems ar
smied shroctures.

The plant must have a good cool system so il can
endure doy perinds withoul watering and alse
hafp in conserving sof and preventing erasion.
The wildftowor plant shauld moel be poisorons 0
bumans or arumals.

The plant must be woell adaspted Lo the oo wlitions
availalsle, Tt mess be shade 1oderant for the wood:
land garden, sur and drought soleranl (or Ehe
mcadow garden, water lolerant for dhe bog gar-
den ar nther special conditions,

b some conditians, e plant must be able to cows-

"

pote and persist when mised closely inta otier
viegetalion, such as gragses in the case of meadow
platts, or troes i the case ol woodfsnd plants.

Designing the witdflower garden

Many wildlowers may be used in combination
with other perennials or amnual lowers in a pererual
biordoer. dany people, however, profor b fuve an arca
designed specifically for wildftowers to develop 4
naturaistic ook witl retalively Jow matcdenancao.

If you have an opporitenity to visil native sites or
state [orests, note Lhe plants that grow there. Compare
the sites of planls you prefer to the area or areas in
your awn landscape. For instance, if your sile is
wooded and contains a kot of shade, then a woodland
wildflawer garden may be your only choice {sce Table
. | the sile is sunoy and dry, 2 meadow, praivie ar
field catlection of planis may be most suitable (see
‘Fable 1 for a Hsting of some sunny-site species).

Wildflowers arc not tolerant of loot or animal
traffic. Paths should be developed so that you of youe
guests may walk among thewm, but rot on them. They

should not be used in areas where animals may fre-

gquently run over them. Mos! wildflowers cannaot
cndure the crushed foliage and soil compaction that

can result from such locations.
The actual placement of plants in the design is

- Page.2.

very fexible. Nature is very random and the wild-
flower garden should convey this appearance.
Cluslers, clumps or individual placements are quite
uscful. Perhaps the only arrangement to be avoided iy
that of plants in tows or precise geemetric forms.

Woodland and meadow wildflowers

Woodland wildflowers have these basic needs: {1}
light shade, {2) adequate moisture, {3) soil high in
organic matter, (4} well-drained soil, and {5} a leaf
mulch or other organic mulch {hat persists theowgh-
out the year.

Meadow or field wildflowers have a different sel
of needs: (1) full sun for a# least & to 8 houes each day,
{7} adequate moislure early in the season, bul more
drought toleranl later, {3) tolerant of poar to average
soils in mosl cases (they may be woakened by over-
fertifization], {4) wel-draived soils, and {3} protection
by nearby noninvasive plants rather than mulcly,
atthough light walch may alsa be used.

Shade. Mast woodland wildflowers de nol grow
i donse shade. They are at their nssl aifractive in
light shade, which Dnosetue Wids 1o b near the wdge
of U fowest or ander Gall trees with Riglh braoching,
The mare fimited the mossture supply, Bhe more
ingrariant is the shade during the heat al e day for
grond groweth and survival. Some wosdland wildflowe-
ors that Elower in early spring become dormant by
midsummer and will aot be seen again wntil st sea-
son. These often prow before a dense canapy of leaves
develops and can be wsed in more heavily shaded
bncabiors,

Moisture, Many native wiliflowers are abie to
susfain considerable drying. Uowewver, olhers such as
trillinm, jack-in-the-pudpit and bMas apple weidl grromer
and develop best where there 15 adequate moistese,
particularhy while they are growing rapidly ar flower-
ing. These plants also will ga devymant in midsammey
when dry conditions develop. Tree roais can be very
competitive for mosLuee, 5o be prepared to give them
some additional meisture, particutarly during estab-
lishment ar drought periods.

Mosl meadow wild{lowers listed in Table 1 are
for the dry field or meadow. However, a few of those
Hsted arc suitalle {or the low, web arez. These are
noted in the table and arc by no means the only ones
that might be used,

Soil. Wilditowers are adapted to certain native
soils and normally can endure in conditions similar ta
the ones in which they grow in the wild. In the case of
woodland wildflowers, organic matter is quibe impor-
tant. They normally grow in locations where leaves
and other plant debris accumulates and becoimes a
part of their soit environment and a malch. Organic
matter helps hold moisture and helps soil slay loose
and well-aerated, Liberal amounts of organic matter

_should be added to _pr_{:p'a_r{_i wobdland wildflower
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gardens. Leaf compost is particularly suitable,

Most woodland wildftowers need well-drained
soil, but there are those that grow along creeks in
wooded areas that tolerate or imay need wetter condi-
tions. Cardinal flower, jewelweed and forget-menot
are prime examples of this group, but it is best to
know individual plant needs to fit them into the
proper soil moisture requirement. The fables briefly
indicate whether a plant needs wet, moist or relative-
ly diy conditions to survive best,

Acidity. Wildflowers that thrive in Missouri gen-
crally can be expected to need soif thal is somewhat
acid. Mest plants listed will grow best in a rH range
from about 5.3 16 6.2, However, most wildfiowors are
adaplable and are toleranl of an even wideor pH
range. L useally is nol necessary o lime sails that are
tr be used for wildflowers tnless the nalive soil is
unusially acid. A soil et Lo delerming existing soil
conditions is important in starling wiidflowers in a
new location where wildflowvers may nof have bean
grown provious v

Mulch, Woodland wildflowers shonld nat be
Brown in bare Soil ws s olen done with popular 5ar-
don flawess. Thew need a muleh ar tle protection of
anolhier low BRI, noncanpeditive plant neatby.
Blulches keep soil coaler, nuintain more aniterm
moisiure and aid in winler potection. Gak beaves are
A very dorable and suitable muich far maoy of them,
atthough maost woodland wild(lowers will benofi
from a mulel of any Lype of feal cover

Al s less pnecessary Tor meadow or field
wildflowers, However, they henefit from Lhe protec-
tion of nearhy low-growing plants. in Table 1,
mulches are mentioned primarily for winter Drivhisc-
tiem of species more suitsbile to wanmer portions of
iie state.

Field or meadow wildflower gardens
Tlaes Ficld or mueadow witd Bower garden is dilfer-
erd from woodtend wildflower gardens. it is com-
posed of a wide range of plants that flower in full sun
or must have at least 6 hours of fulf sun each day to
grow and flower well. Soils for these plants gencrally
can be less fertile and lower in organic matter. Field
wildilowers may grine betler in better soils, but they
also are mare lolerant of poor growing conditions.

Another characteristic of this group of planis is
that many can be easily seed prupagated or sown
dircctly. The most commonly availabie wildflower
seed mixes generally are intended for this type of
wildfower garden.

While the meadow witdffower garden may be
grown from divisions of larger plants, the seeding
method should not be averlooked, particulardy if larg-
ET arcas are to be cavered conomically, Although
seeds of meadow wildflowers may be planded at any
time, August and September are very favorable.

G BBED -, -

Many weed seods will nod peeminate in fall while the
wildflowers will germinate and get & head start on
ihe spring werds, Some require chilling conditions
before geomination, but will receive this during the
winter and germinate carly next Spn. .

Since deep cullivation tends to bring up maore
weed serds s mot essential for planting wildflowe.
ors unbess The soif o boeen extremely rompacted.
AHer a s area has been selocted, rke 1he area
will a garden rake or olher cquipment to loosen anty
the surfoce. This rewsd be ps more than abouat ¥ ined
deep. Broadoast e secds o wildfiower mix aver he
prepared area. Adter seeding, lightlv rake over Lhe
area to establish good conlagd belween the seeds and
the soil. Water the area Halily o settic the soil and
begrin the germination privess.

if the area selectod whready has perennial prassos
and broadleaved weeds an it the weeds should he
pulted out o killed befure seeding. Weeds can be
Killed by spot treating with a plyphasate herbicide
{Rounduop). The grass also may be killed at 1hat tieme
or left in place on slopes or arcas where wild(lowers
arc wanted, but erosion mav oecur i the grass is elim-
inaled,

Some Feld wildflowers can cxisl in combinalion
with grasses. They shoulbd not be planted with rrasses
that grew aggressively during cool falf and Spring
weather, such as fescue and rye grass. These VigOIoUs
cool-season grasses will crowd out the small wild-
flower seedlings during this period when they will
grow very little. H this is to be done, mow the vegeta-
tion as shart as possible. Remove the clippings and
rough up the surface with a stiff rake, hoe, dethatcher,
or other equipment. Broadcast the seeds over the
area, rake them in, and water lightiy.

These types of wildflower seeds should begin
germination in two to three weaks after planting.
Maintain frequent light watering during the germina-
tion peried to keep the soit surface moist but not
overly wel if naturai rainfall is inadequate.

~Meadow wildflowers arc.of two tvpes: those that
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arc perenndal and return each year from the same
plants and those that are annuals, but reseed readily
each year. Those that reseed must be allowed to finish
flowering and develop fully matured seeds before
they are cut down in summer or fall.

In Lhe spring after wildflawer seedlings have
become established, a preemergence herbicide mighi
be used to reduce the development of annual grasses
such as crabgrass in the area. This is most crilical dur-
ing the first season, but is less essenlial as the wild-
flowers become well established and soll is not dis-
turbed. o

Propagating wildflowers

Collecting native plant seeds. When a sizable
group of wild{lowers is fonmd, selective coflection of
soeds will have lidle or no effect on the reproduction
of thee area, Onee established, you will be able to get
additional secds from your own plants. Seed collec-
oo can become an interesting hobby It enay be see-
ggzary 1o keep @ corelul eye on desreloping seeds, o
prek them after seed heads begin to hrown, bul belore
seadds drop out Wildowers saaye be very abvicus in
b, Lot olicn became hard o T by Al lime that
seeds are mature, so some advance scouting and
marking may v necessary. Seed slalks are best beft o
tlwe plants For at least a month aller flowering, bug
may lnke tonger.

Adter collecting sced sirughimes, open them to
examine seeds conlained. There are many difforent
forms and sizes af seeds, Bt e genecalby shionilad e
fairly plump and firm if they are viable. Some plants
may nol produce seeds o conditions have not been
favorable during the pollination or development
ﬁlﬂgﬂﬁ.

Many wild(lower seeds have a donnanl period
and will not germinate immediately, However, if
planted prompily afier harvest, this dormancy may
not develop ard rapid peomination will ocour. In the
tables where midsuemmer or early {all planting is sug-
wested, this really means prompl planting after har-
vest of the soeds

If dormancy is natural or does develop, this
means that some type of chilling will be required
bofore the germicnation can be completed. Summer or
fall planting s one way 1o fulfill these needs casily. If
chitting is required, those seeds that need it will net
gorminate in fath, but will germinate early in spring.

Sorme seeds have & hard seed coal that must break
down naturally in the soil belere germination can
aoctie. With these tvpes of seeds, a process called scar-
ification can be done to speed germination. Very hard
seed coats often are found in plants of the legume
family and can be bypassed by filing a small area on
individual seeds, culling » nick inte the ceat with a
knife, or treating with acid. There are many tech-
nigues that can be wsed, hut nature will do the job if

Page 4
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Mamead cultivars af wildflowers, such as Ecftinaces purpurea

‘Dravado, must ke asexuatly propagatad W maintain the char-
acieristics of ihe pland,

givcn fime.

Asexual propagadion. Any type of plant increase
Lhat choes ot involyve seeds B known as asexual prop-
apation. Several melhads ane suitable 10 wild(lowers,
depending on ke plant imvelved.

Divistgon - Fhis teclmigue iz probakly the most
suifnlde and casiest melthad for monlbipiving many
wildflowoers, e should nal e done wehen e plants
arc in flower, bal when they ane doomant and not
actively growing, Many ol the spring-bloamieg
wondland wildMowers should be divided i@ dbe Tall
Y ﬂ_:;;-n-.x-th ceases, or al that tinwe of year when the nai-
ural growll s vellowing and collapsing,.

Do mol divide plants mowe than necessary to ol
Liply them aned keep them healily, Al the proper tine,
carelully lift the clumg from the garden witls a spade.
Romave excess sail and trim back any dead lop
grronwtl, Gome plands that produce multiple affsods in
the crown such as binck-cved-susan can be divided
by pulling them apart. Woodier planls may have to ez
cut apart with a knife or pruning shears. After divi-
sian, {he smatier plants should be replanted imeaedi-
ately at the same depdh al which dhey were previously
prowing.

Koot cuttings — This is a technique suilable for a
Firwe wildflawess with fleshy moobs, Buterliy weed i3
one that car be mustiplicd by this technique,

In mosl plants, raot cuttings should be made in
early spring before topgrowih begins. Remove some
of the largest roots from a clump. Ideally in most
planis the roots should be thick, al least the diameter
af a pencit. Cut therm inlo pieces about 3 inches in
fength. Plant them in a pel, flat ar coldframe either
henizontally or in the same position they were grow-
ing. Do not plant them upside down. The top should
be at soif level with the root preferably in a vertical
position. A mixture of half sand and half pealmoss
works woll for many plants.

In several weeks, shoots should develop from the
rools, 1o not be in a rush to move them indo the gar-
den, Let therms get well developed.
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propagation by division,

slean cublings — This type of propagation is used
tess for wildflowers than for many other plants.
However, it i still useful in seme cases, Generally,
young basal shools make mare suitalle stom cuttings
than older, more mature ar flowvering stems. The
mctlsds far soomiing these cuttings are the same as for
soflwad cuttings of many oeramental planta, See
ML prublicatton G870 Home Progasalion if Garden
anid Ltedseagie Plavits, lor nuve detaiis of rouding plants
from softwood collings. nlormation o this e i
limited, so rial and error may be a necessiry means
for delecmining possibilitios with untested specios,

Suggestions for home gardens

Tables 1 and 2 list wild lowvers (hat may Le growen
by hame wildlewer gardens, Table 1 tists meadow o
field wildtlowoers best suited for ful sun; Table 2 lists
trase suwitalie for the woodland ar lightly shaded
localions. There are many other wildflowers thal
coufd be includied, hul Space does nol permit. For the
mexsd prart, those that ape easily goown and nol ova-
sive have been selected. However, a fow [hat are 2ii-
cult and some [hat tend ta by aggressive are included
far suiling al) neads or locations,

Brief information on blaom time, color, height,
soil conditions, propagation and spectal considera-
tinns are included. In each fable plants are listed
alphabelically by common name with scientific name
added alter the contmon name.

Common names are variable, so it is possible that
you may know a certain plant listed with another
name. Also many plants closely related to plants [ist-
ed may be quite suitable. For instance, purple cone-
flower is listed, but several other plants knewn as
coneflowers, including gray-head coneflower, pale
coneflower, hMexican kat and thin-leaved coneffower

GeoEa

{akso called brown-eyed-susan), couid be ysed in sim-
ilar sites. The possibilities for using native plants
seent almest endless,

Wildflower seed mixes may contain seeds nnt
found in these tables. These are mainly flowers that
can be Foand ETowing natively in Missouri. However,
Ehose in mixes may also be quile suitable for onr laca.
lion but may not normally be [ound unless intrg-
duced. Use the planis suggested in the tables g5 2
guide ta 2 beginning parden, but do not be linjted by
it

Explanation of tables

Bloom time — This is approximate and will vary
betweon different localitics, 1 same cases, where [he
period is extended, najor Bloom will be early in the
perivd giverr with scattered Bloom following during
Lhe tiame indecated.

Major color - - Naote this is “major” colorn, Other
shades and calors may exist, particularly if other
specees of He same genus are chosen,

Height ininches — This is anothor very variahly
charactes, bud an iadication is siven as g pide 4o po.-
sible placerentin the pardei. Under vory good grow-
yr conditions or special situations, lwishis can wAazy.

Soil typé” - This column does nat really give sail
Lepe as mach as conditions necessary within existing
seils thal are available. Rich indicates a necd for tigh
lectifity, dveraye indicates mast existing soils will s
fice, poor indicates 1oferance to [ tertility or a need
fevavatd high fertitity,

Where huanus is Bsted, plarits need a soil Lairly
bigh e orgamc makder, If this does nal aceur naiural-
ly, organic malter should be added at planting {ime
and mukeh should be maintained,

Moisture conditions also are indicated in this col-
amn. Wed means that il needs standing water or al
lewst can tolerate standing water for part af ihe time.
Muoist indicates that plants shoufd not be allowed ta
become too dry. Dvy and well drained means that the
plant cannat tolerate periods of slanding water or
excessive maisture for oven short periods of time
without some damage.

Propagation — Indicates the main or easiest
methods for reproduction. Timing also is given where
appropriate. ' '

Comments — Used to add statements for addi-
feonal infermation. These include unique plant char-
acteristics, other propagation information, special
sites suitable, need for winter mulch, weedy or diffi-
cult type of plant as well a5 other items that might be
uscful. S : : .
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Tahie 1. Meadow and field wildflowers suitatle for sunny, open locations.

Gloom . Halghe . .
Meadaw vildflowers ) Major colar | Sall Propagation Comments
time ! {inches) type Bag mmments
Headd jongue 113 1..::.|HJuI | white, pinik; g |Averge, wel Diwide fall or eary | Sef-sows cas.l:;""l"hkc., ight ™
[(Prnsiomaon soccios ) ) ¥ puUrpiz diainead 2pring. shade ar fuli o
Hes batm, Dorgamal June 1a Lavendo:, 218 Average, wall | Divide early sprino. Tolerates Eghl shade, mam_,.-xsc.i[
{Mn.rrn-m:a.‘- SRACiES) ALoLst pink, rod ' drained Seed fal. Ivpes
Ellack—eyerj HIrAN Jung Lo Auvarane, welt ) Scif-snﬁé'éﬁsflﬁ.'ﬁvnid J——
. Cacahden yalla 13-4 . ! Saed in faill. g
(LT |'J|'|'?d_,| Cclalmr | Hean el | 122 dainad - farlilizatan.
Dk tf.l ''''' Mav | ' Fr i Cwecllant fas ot dry areas, Par-
21 .:: d{'}‘:m[ il G:-:Yba Yedlow, red 12-24  |wverags,; dry, | Seed spring o fall, jorrns e st with routing dezd-
(Gailiardiz grandifioda) HHREr weal | i et higszcings.
Hlus lalse inddige - Biue Sa_dp A'-ferdge wall | Divice lall, Sead Also white and yellow spocies, ]
(!—J.—:I.'J!.lmd aara.f.ra.'n,l = ! [drained soing. Black seed pady
ezl Averaga, well oo o iAdlractive, Iong slender fiowee |
Blue SagE S Arre bilue 3548 . g Soed or division i [ail = g d
{Saivia arurea) Sepranitier drained SPCCInS.
Mast bl wetl L ]
ﬂ{l:‘;;?;m itustiis) Apsil hday | Cight Hlue 18-3G u|r1-.’=d“ W Gl division Sty lizanees wery allrsciive,
Halterlly woed I Mayle Oranti Lan a. Average dry, |Lvide lall Sow sesd in | Perect drainage important,
{AH:J’; {.".ln!":- fu.!m:-::na.q,l ! Gamamber a wail drzined  {lzte summes, Felarales lighl shade,
4 ’ July | - Sow seods in fale busl Be kepl moist 2t all fimes. |
Cardmd LT . Wy LRIV gt ) 2806 [Avcrago wel ) i " ' s
fL Dtre.f.u -l,"u,-.l.l'l,'.l'.'r]d.rr,'_:-.l SeEpalernilaer SUNINWe. Ml
55 A | caweracz, well | Sow sy i lane Sl somves weadly. Drassghl
Cu:urc{:.p 15 ) . Yeilow 17_a5 .-j._w-*r ICHE, W .l I AR HUE Ler I O I fa 4] :
floroapsis lancecialz) 1rEmnird SLIFTIT I, sl am lolezare, ;
1"l drapon head T .;.,1.3-,-.1.5 . . T _. l]|v|(1-,-3{7.,-|rlf-.1'|1 o ..-5."-.( (.:I|IH }I:l—:lil-;—ml In, T
" . q\ : o ¢ [iak, whitz AB-dB | Avarage mois:| |, ;N ___" .F ) 4 e o ! i
ﬂ-’n}s_,-:xa BN VSNANA) Sopaoraber i Seed laa gpring ijreads gasily
Caylaalher, Hasmng s .|'u|',l.1f1 Loswernieder wink] 24 40 -Fr:r.!fle, well !:}i.:.-ictc in ARG, Saad .i'_:l:I-'_‘ld T [ -ﬂu[[mq TAgicl
(i Hpeciss) Cinai craingd in tal foe winier.
A — . —1
Y Iy 1 . Sl sowes aily, Tolenstes lighl
Gﬂld{fr‘md . Ay 1 Yelliw, while | 1060 |avaraimz, wall | Divida Tall. Saed alail il S fsily. Tolerates lgh
(Galidzga specizs) (zinber shaa.
tir Elll“ll}l.‘i
— s Chanma e g . 58 s i
Car Ly !'u_.ad cpneflowﬂr ) y Lo “tlaw SE_4F aar ta Spedin tall Division, Giray ig '=.w! ’e_drnﬂulng el lnw
(Haiiida pinnata) I Septambar awarzage ral ioret patals
i gregint Laruas| |seedinfal Do net .
Indizan gl brus e Apul Wy y Aed, crange | B-E4  [Awerage moist - fanoal. Difficolt.
{-Ld q.!rIn'e}d a:‘um.mr—-a,.l COVEr.
5 r.,'l - .
[Wissauri CDHETIDWET 55UU” Junz a Average, well- . Conmirrarms waild Hovenr o Ceaik
Black-eyed susan ) Yeaflopa H . Seed in [zl
(Fucbockis missoursmsis] Crinies Liraned S0 1l Mo
SEOUERElS;
Missaurn primess i v 1o Jul vealiow B-10 Average dry, |Seed late spring. Large flowers, evening bloom.
Aathers Macrocannd ’ ! well draine Litings it July. Soed rack garcer: plan).
(Denoth ¥ Lol drainee  |Cutt Jul Good rack garder plant
New Englarss gsler July e Violet % B0 ..«‘wurﬁgc it Dividiz late fali. Seed in | Top shools i lale 2pring ta
: fAsbar noves-angliiza) Seplenlber jlata tal. [Ere ate lower, bushier pdan]

Jewelweed, found In moist shady $|tas. is snmellmes used t::.l.

re[raue itchmg
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Taba 1, Mradow and field wildfimwers suitabl far sunny, opan lecations. (Cantinued)

. Eloom Hedgghit I . o '
Meadow witdflower A i N Sofl type Propagatian
5 lime Major colar (inchas) typ Aag Commenis
Furple concliower Juivie | Heddish I Average. weli |wide fall. Seed In late Curadle, long I':a'sﬁrig.. Drainage |
(Echingces porpores) Dcleher puTgale ™ | deained SUTUTICT. fmporkam.
Furgle prairie claver duve 1o ) Ipgorio T . e
Faso-pargl e {3 aed in &l COnGn o . Eaxj
{Fetalosteman purpurea) Segtember | OSCPUIE | 24 AverEOo s i on ehover. Easity growe.
Nattlesnake master, Hutton | i ' _" ' ) . T
! th 3 5 Avermge, well | R Altracliva sa ; ]
SnEdernn J“[:IH"ITE:Q'-' -’:f;l}":; f 1B-48 f::.‘n?ai Beed ar divido in fall, I;1ed€um?"ner6d ’d“}[aj'::% provida
R p—— U i i U and Tall intoras:,
. ' rlo ' Slf-5ows . Maods Tul » '
Hose verbena tzroh i Nase, ) Fiaar I« Seud Rl or aarly \Er vis. Na {STTII' S
. G-12  |overage, well ) Cannol compele wills Ll
(Verbona cansdongs) Mowvaniber magunig \ spring.
¥ arainec plants. Mulch.
Shacling star Al 1 Pintk 1,..,_ ' Hich, dry and | Divide fate summer, Diought elerant, Cannal com- |
{Dendacathao: meadia) Rl My ' = well draimzd | Seed midsomemer, pezte wilh lasge plants, Muloh,
o - . i |Poor ta Divirde early spring. . ) ' '
al CUENNG prirnrose . . . - reads easiy il in?
it ap . My, Juae | Rink, wiile G-12  Taviorage, well | Soeed fall or 2arly S0 = sty bich far winter
{enothors spocioga) . ; pralaciicn.
drainaq Speing.
Skulleap ) hure o i, Average, well |_ . Soeds Shape ke a c'a'[:u T
. Furplz A0 T Seoad il o '
(Senfelaris incpng) ALE urp 24 drainad m kl Reszice is name,
Sn.é.l.azcr.remi ' ﬁ.ur__]ﬁsl w| ' ’ . - T Fank geowen, Suitatic far
. izl AB-T3 | Ao aizl| Divide 5 . -
rHetanim automnals) Maweamber b ! Ll de spring backgronmed yse.
o . . Puas [l:l ave- N . . .
5 nic . Pividie ety 4l S Talowates ligh ! A
Spidenwart L Al to Dy Sl 1124 {ape. wal hade cary il Sowe | Talosates ligl shade. Gt
{Tetdescantia wpaiana) deained socd prompily. Mo stoms for rapeat Bloosm,
While ugland asier ' July 1o While i 24 .90 A'chragl-:, wedl | Divisizn in il or Itrainage imporant. Gan grr;n;-.-'_
fAster plarmicoidas) I Geplember . | drainie SRR, i ENE] sure sand
wild i o ' Acitt, well = - |Excafien dizimge importzm,
] L ALl 10 M: Ny i . Saod in fal or osiieg, . =
{Siterie caroinians) e ¥ ¥ ek -3 sdrained SOdIN FAl OF Spmy Suitalie for 10ck gardars,
Yarrow ' June 1o Wihile biﬂh, ) Avarage, wall | Divide 1all, See-;r;q.l N o
) N T2 38 L tizlch, Tanzre Ml shade.
fAchilles spacies) £ Solembor yellow 23 drained harweszl, wich. Tofrates ligh! shada
[ e llaw o ' ' T -. [ ' L iz 10 N dar
ellow cangllower +Wune, oty Yol 24-35 'ﬂ'_ L, W Seeds or division. A'F!U LITMAN falhe pean
i grainud suilalve for garduns.

I [Eohinaces paradoxs

‘ L . T, - .-‘
— i i Goldenrad fs attractlve to bufterflies and, despite papuler
Mayapple graces the spring woodlands with white blossoms. belief, zeldom causes protiems wih aflerglas. - )

& 6660 o Tpager



Tabic 2. Woodland witdflowers suflable for a wiidflower garden in a shaded or lightly shaded focation.

i R ot
Siloom;” Helght . .
Woodland wildftvwers P i Seil type Prapagation r
time . (inches] ¥P pag Comments 3

Bedivrt ’ T - n —— = = r—
fUviiaris grandifior) Aprdl, May Yaltow 12—14 |Modst, humus [ Divide ridsurmmer, Nulch, Attractive fofinge.

Bloogroot ' ] o “ARumus, dry . | Sow seeds aller collection. |

. . Mar ril L - LU | Dhviche Tate falr,

{Eanguingna eanadensis) 21ch, Ag e &-id wetl drained " 2 Meeds sun.

Celandging poppy Mizrch to - . o Moods consianl moisturg
. H 5 Mus | Hae tall. .

(Styiaphorum gishythm} Meay Yellow 10--18 {hoist, humuos | Fead or givide tall mufeh

Colmbnne o . FHed with | hAaist, rch o Coitdicult 10 Irarls.,‘:l-’.'.l.nt. Solf-sows |
L ) Apuil, Ma ' ] 5 . .

[(Arpstaiia canadsnsis) i ¥ v o 2 Feuarans seedin summar casily.

VA . e _ e e
a9 olh ¥io 2| . Marcly, Aqril Yoliow A-10 | Maist, kumus Civigo offsots in eeds sonng sunlight. Four i
fEryraniom amearicanim) . SLIMITET. 7 ywears Lo blogm Tioen seeds.

Dutchman's breschas T . 1o . " |Meeds canatanl misture,

. , Wit -1 st homus | Divicle early 141l
[Cxeormed Cucrtiacia) fiprid e 4=z Moist, humy WL Ay 1A fdulch.
False Solomors sedl " . s, recdi Dénde lale fall. Arciung gr{m-'IF&_"ﬁed borrins.
- ril, 8z g -3 '
{Gmilagms racemasa) Apil. My White 12-36 Ingrrws Resaads, Tall growmdoowver,
Fire pink T Oy, sandy, | Seeding difficult. Divide |Fragrant, Moeds same sun. |
. L Aqrdl, i Arilsiant 1ed P ;
{Silene wirginica) o, May AR a8 2 welf drainos  [fail. iise mulch,
‘Goal's beard e ] ' . Rasaads easii;.r :n ) _
ARLCUS Si001E) flay, June ; Creamny white | 45-80 {ddoisl, rich - halz and e nale planis.
el s . Apwil, May White PRI e Ihvide fall. Secd in fall. jEndanguered plam, Qod borrias,
fvedrasis canaoansis) . sl A |

et blve lokekia Buigis, - [ 15-35 Wet, rick, | Divige in S0, Sapi i.ﬂxlsc lar weot ricadoes. Mk
{Labola mphiitica) Skpembar ) humLs Tail, for wintar,

Py ; e N T R - ! - B Ty

Grcc.n dragm ‘ April, May Jrenisl 13-4 et rich Oftswts i 421l Seed fal, Fu I. it figid shade, Good
[niaaome raconimm) yallow RS nodr panids.

[ ekl _ Pule grees Wt rict Divide faf. Soed laie | L

T ]’l. U_!l i, May A gr.em. G- 24 R T ) wide fak. Seed late Mgy weal shaded aile. ddulch.
A resd sy i) purglizh izrmuas SLEMmer,

\.I-\.}I 's laddar s Morst, rich, ivide 12l o ks .

.”..; v Idd.de , Anrd, May | Bluc-lavenda 1% ars?, rict:, C e g haist wooos 02 near pa:cs
fPoamoniuem iopians; hurmis SURIMET. ;

Jdean wgcd . ' ay 0 Chiarigge 5d_48 Keizst, rich, Stads a1 sprng. Aonual plam. Can besome
fifpations caperise) Cciopar humos Wy,

tay apple ) . " h fdanisl, eieth o Fenns woodiand groundcasir.

April, kz wWhi T2 ! vide in 1all. B
(POt meltaiom) - AP ¥ fute Ianrars Hrvide in MNeerds constant morstares.
_I-ﬂ-lr.-z anemone . . H‘urnus I.-:-'.E.II- Criviche [all. Seed rd- -r;.l-ée-:is filtared Hgnd. Tolerates
. . Aprid, b WWhite 4 L o
(Anamanoiis ahctroises) pr, May — crained SURITIE mois] silas.
Saoloman's 524 1. , e, moist Divite fall. Sow seed | Tolerates :Tla:ly..c.t.:i.ﬂ.'l.d.i.1.ions_ 5
Junao Wi i ' ' ) ) N
(gt canacoiEfam) May. e 2448 hurmus when rpe, bitlarim gselul,
Tall balflgwer Sure da Comm Hich, rcsésd, . I 5 ity Mz
e _u E . N Blurez Up to 72 1 TS Secd in lato summe:. Annual. Reseads easity. May
(Campanuia amaricgnz) Qclober liurrugs hecome woody.
Taolhworl White io pale " [ Rich. maist Modorate shade, Mulch,
. . March, April 4— * Y| Seed lal 4=
{Dontaria lacirala) arch, Ap lavender 12 hurmus & summe Creeply cut lesves.
Windzt - Warchia | 4 1, wihi r-;“" Rich, mofst, , . Gra vwhere, Self-
! . " ue while, | yq | PR OIS, el Seed in fay, (OO dlmost amywhere
{Vinfa species) fy yellow Beanus seads easily.
Wirginia, bluébéli's £ Well drained ' ﬁividewhnn plants furm Suv}'seeds as 500 A5 col- -
ST March, Apeid|  Light Blue 12— ! .

i (Merlersia vinginica) ch, Ap 9 20 hemus, dry | yeliow. lecled. in dry sites, ousdch,

. o ] N i Fitered light i spring.

Wake eobin, Trikiorm Aol Ma Maraon, Bic Rich, hurmus, |Divida late surmmer. ::_::;rnerzﬂe?hiul'l ipg;fﬂﬁgidda
{ Trliiumn spacies) e yelicia raiat Saad when hanested. . - IR ane

drainage,

Wild gieranium I ] . Dévide tall. Sow seeds |Takes partial swe, Molch, Gut |

; ) April, Lavender 10— F, ! ) .
{(Geramium species) pail, bay 18 {Rich, moist when harvesiad. rhizomes for divislon,

Wil sweet wiliizm ; Blue, light ) Sood [l Divide late . .

{Phios divarizata) April, May ¢ o 10-20 |Moist, humus | Perennial, Easiiy grown.

. B [s2u8d i Iwtesants of Cooperalive Eeserson Work s of kay B and June 3§54, b cooperation wilh the Lndad Sietes Daparna
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LANDSCAPING

Integrating Native
Landscapes

dnaizm,

THE land planning and environmental
services finn of Consenvation Dresion Forum,
Ine. (CDF) is dedicated 10 prometing the
mlegration of native landscape systems zs

4n alternarive Jandscape treatment i

44 = SettemberDctobear 2000

Shorellne st Talashs Boligbrook Faclig N

private and public landscapes throughout
the Midwese. & primary goal of this
approach is 1o create cost-effective,
fenctionally integrated, and aesthetically rich
landscapes. The integration of mative land- |
Scape sysiems, however, represents far
mote than ust ar. akeraarive fandseape

trealmen. Nathve ancscapes are an iExr-
uinl romponent of an eRvironment: [y
ststainabzle, eoconomisly semsble appraach
w0 lind planning sne developmient for ]
types of fund we, including commiercis).
Componte, anl instination| cimpuses, pors
and apen space systems, and tesickential
selings,

The proper design, instdlation, 2nd
azagement of native landscapes wil
crele 3 fiving spstem, including o diverse
cominunity of plant spectes that can swstin
ieiedf uned theive in the unigue temtpenire
and mobitte extremes of the Midwesr,
From an aesthetic point of view, pagive
tandscapes produee 2 constantly changing
pateern of striking colors and texwres
throughour the setsans, ircjuding the winter
bndscape, which provides a sy of weam
tones and testires,

Native landscapes also can result in
significant environmental beaefits and cost
savings, Tvpical environmental benefis
inchede: reduced surface water runcff and
downstream fooding: reduced sof £rasian,
inchuding the redevelopment of DIganc op-
soll; increased proundwarer rechargs,
enhanced regional aic and water qualicy:
and increased biological diversity of hath
plants ard znimals, Long-term maintenance
o8t savings can also be significant, often
resudting in 800084 annual cost reductions
once the native landseape system is proper-
ly established!, a process thar generzlly bikes
5-10 years,

Background and Benefits of a Native
Landscape Approach

Trardivionat Jandscape design stzndards
throughowt urban and suburhan America _
are characterfzed by lame expenses of grass
lawn, regimented beds of arnamental
shrubs, flowers, and ground covers, and g
wide variety of introduced or non-natve
trees. This design philosophy, fastered in
large pant hy influences fram English and
other Eumpean gardens, has been repeated
over and over in both private and public
environments, Comemon o all of these
lndscapes is the high level of maintegance
requiredt 10 preserve the desired appeas-
aace.  This [andscape developmen:
approach generally resuits in the necessity
of frequent Jawn warering and mowing, ard
the [iberal applicstion of chenical fentfljzaps,
pesticides and herbicides, many of

s which zee potentially hazirdous to the - :




LANDSCAPING

environment, 43 welf as fo,fumans. These ] mentally stable land deveiopment ethic.

traditichal fandscapes alsa require cougine
shearing, pruning, weeding, tinming and
spraying associated with conventional shrub
and placeing beds. This sitvation nat only
creates an expensive mandatory cvcle of
perpenual oire, it puls ever growing pres-
sure o the dirinishing capacity of landfils.
Consequently, by reducing the quantity of
turf grass fawn and ornamenral or non-
mative plant species, an environment < be
cereated that &5 visually atiractive, easier o
rainmin, ecologically functional 2nd appro-
priate to the Jocal climate and termain

43 mentioned above, the incorpomtion
of native plant matedal into approprizte
landscape semings provides s variety of ben-
efits. These benefits generally can be
prouped into thiee catepories: - natural;
social; and econoimic. Matural benelits
include such items as reduced surface water
et and =0f ercsion, increased nfilzation
and groundwater recharge, enhanced air
and water quality, andd Increased biological
diversity. Social benefits inclede oppomuni-
ties for increased public environmental
educaron and awareness, regional Aood
contral, and the promotion of an environ-

Foe Mers Inlormatan, Circle 437

Econcmic henghits include sueh Bactons as
the significent reduction of anmual maime-
namce Costs and the opportunity to scabe
back overall infrastructure needs, which

Natural .~ henefits.
include . such :iems as
reduced surface water .
runof and soil erosion;”
mcreased mflitratmn k
and - ‘groundwater-
recharga, anhanced air .
and waier’ quahty, and
mereased h:ningmal_’.
dwarsdy '

reduces initial eapital development costs,
First, however, it may be helpful
to explain what native or paturalistic
tandscaping represents. Native plamts are
these species that have adapted 1© a specific
site or repion for cenmuias or even thou-
sands of years, They are dependable planes,

adapted to the moisture, temperature,
insecrs, wildlife and diseases of 2 particular
region.  Today, these species are quite mre,
often relegared to smull iracts of remmant
hand, Most of our native landscapes have
been destrayed, or significently degraded,
due to agricultural 2nd utnn developmen:,
In dismurlwed areas, such as roadsides, mead-
ows and fields, our native species have
largely been replaced by a relatvely smal
variety of Eurasian grasses and Aowers, The
biclogical value of these few weedy intro-
duced plants is significanty fower than thar
associated with cur diverse naursl plant

comumunities which were composed of an

average of 700 - 1,000 natve plants per
COUMEY acrass the Midwest,

The prowth character and adaprations

of bur native praire and woodlands flowers,
grasses, and sedges are guite unique. Most
of the plant mass of a prairie community
is underground. It §s the extensive oot
system, which often reaches 10 feet or
deeper, that is capable of penetating the
impermeable cay layers found throughow
rauch of Midwest's glacial 3. This inmcate
network of roots anchors the soff and ore-
aws countless avenues for warter o move

September/CQctober 200045




LANDSCAPFPING

susfaimahble land use planning,

fram the suface layer it the root zone or
for mats 10 mine deep groundwater sup-
plies during fimes of dought, In contras,
Iraditional tudf grass [awns possess dense,
imaked shabiow roots that are incapable of
penetrating deeply into the soll. With mini-
mal paore spaces, minfall tends 1o pm off the

Sears Prairie Stone Comporate Sampus in Hoffiman

Estates, [Erois. Another example of

land rather than a infiltrare into the soil
layer. ‘This creates a sitation where Fre-
quent lawn watering @5 mecessary, even
shortly after a rainfal] event

What many of us do not restize s that
most i grass Lrwns are comprised of oocl
5e4son grasses thar are mot native to Noh

Dstibators of:

Whoelesale Seed to the Reclamation
and Restoration Industries

California Native Grasses,
Wildflowers & Forbs

Special Collections Available

\/
Puific
Coasieed |

* Hydro-Blanket™ MEFM

« BIOSOL® natural fertilizer

* Regreen™ sterile hybrid wheatgrass

* EndoMNet mycorrhizal inocutum

6:144-A Industrial Way » Livermore, CA 94550
{925) 3734417 « FAX {925) 3736855
E-Mail: peseed@worldnet.attnet

15665 Telep

Fer Mare Informalion, Cicle #=o

46-Sepremberfﬂcmber 2000

Americy and cerainly not native o the
upper Midwest Thess cool season grasses,
including Kentucky Bhee Grass, are rutive o
cool, st repions of Europre and Asia,
While coal temperatures and ashyndzns
mojsture in the Spring are conduzive to inj-
tai growth, conventional wef grasses st
often rely on mechanical rowans, including
watering and fertilization 1o survive a hex,
aitended dry peried during the summer
months, When weakened, these non-native
grasses are often incapahle of surviving
atacks from pests and cannot resist the
invasion of weeds.

Becauwse established native systems do
not need ferilizers, hechicides, pesticides,
and watering to be mzingined, de mound-
water pone 15 not deplered and the ovesall
envirgnmental health of the site s
inproved, The incorporaticn of aaiive
plants into gur landsczpe does not mean
that they are maingenance free, The ameount
of care, however, Is significantly reduced.
Onee established through proper installation
and stewardship, these native pround and
canopy covers will successfully chobee cur
weedy compertion. 5oil erosion is reduged
or efirninated and the means for rebutlding

Since

96

Used Internationaily

www.grapower.com
hane Ave.; Chino, CA 81710-9714

(909) 393-3744 + Eax (509) 393-2773

For Mare Intomakan. Circla #39

Land and Water




LANDSESCAPING

a rich organic snil layver #s reincroduced.
Surface water minoff can be significantly
redyeed, which fessens the impacts of
downstream flocding and improving the
quatity of water that Jeaves the site,

Once established...
these native ground
and canopy covers wili
successfully choke out
weedy competition.
Soil erosion is reduced
or eliminated and the
means for rehuilding a
rich arganie soil layer
is reintroduced.

Suburban and urban environments
often face air pollusion concems,  Native
systems can be very benefict in tenms of
air quality erhancement.  Praire systems,
for example, are highly efficient in their abil-
ity to remove carbon dHoxide from the
airmesphere and fix net amouets in their
exrensive root systems,  This annual neg
accumulation of soil organic carbon (SOC)
is responsitle for the Formaron of the Black,
otganic topsolf that was the foundarion of
our Midwest agricufrum] community,  The
prairie environment, ofien refemed w© as a
virtual “clean air maching®, is tuly one of
the more remarkable ecosystems in rhe
wirld Much the same is e for the pative
* wettand, savanna, and woodlnd ecommuni-
ties of the Midwest

In addition to the many emvirormental
benefits, a carefully selected paletre of
native plants will produre a variery of
ariking eolors and textures theoughout the
season, which «eates a plezsing aesthetic,
as well as 3 healthy, biclogically diverse
systert. The diverse palette of native plant
materials associated with the Varioos
habitats can-be selected and planted i a
nawralized contexe, or they may be utilized
in 3 more stylized or ornamental approach.
The more pmamental approach can he
partiolardy effecive for prewiding appropri-
ale gcCenls Or fransiions between the
refined elements of the Built envipomment
and the more natural gualities of the

adjacent prairie or woadland enviroamenss. -y

By a0 mesns are we advocaring the
exclusion of oraamental soecies or the

discentinuance of our raditicnal landsrapes.

We are advocating, however, 2 mare envi-
roamnentally scund balance berwesn the use
of native and rraditional landscape elements.
This hatance can be achieved in many
ways that can provide desten and program
flexibility i any site. ¥t §5 our opimdon that
native landscapes can be integrated creative-
ly into virnealfy alf setrings.

4 native landscape i a vital compo-
nent of a planning and developmesnt ethic
firmly grounded in an uaderssnding of the

approaches 1o current gnd fune uses of
[and. “These are frving landscapes thar pro-
vide a constantly changing amay of eclers -
and rextures throughout the year, They
clffer an opporunity for us all to reconnect
curselves 0 the funetion and beavty of our
natyral environimenss, and o understand
better the mporance of maintaining a sus-
tzinable cubtural refationship withow the
earth’s nanural rescurces. LEW

For more information, contact fim
Fatcheti, Conservation Design Forum, fre,
324 Morth York Rd., Elmbersy, I G0126,
{B37H5-0395, fire (G300 7580520

functien of ur namral syseems. Integrating
native landscape systems into built
environments provides a starming point for
uncovering our soological past, which
equips us o acrommaodare sustainable

Teliabs Global Headquarters

Tellabs, [nc. took en endy Inersst in adopting o0 integrised site planning, landseape
dusian, and stamy witer manigement appecich for their newe 33-ace Glakat Headguarter:
camplex, locted in Napardlle, Wincis. Maay of the indscepe and storm water marage-
mment memsenzs ware ofiginally infoduced in the design and develapmeant of their Resewrch
Facility in Balingbreck, Tlingis in the sery 1950 Warking dlosely with the project archi-
tects snd engineers, CDFs wum of landseage architects, enviranmentsl scientiss, and
hydrclogisrs diveloped plons for the new ool headquaners campus that rely on the
comprehensive integration of stom weser managemest, tative fndscaps systems, and
ecafogienl restaration. This spprozch has sfowed Tellabs ta significantly meuce potenticly
hanfil, tmdiionst Jandscape majmemines proctiess and add valuable and rare hahitar o
the developing ara,

The progressive stomn seater management system s been desiansd r scommmodate
witer where it falls, allowing it to munifest tself as o resource, mher than ernenns g
waste product to be dealt with shiewhere. Thraugh the use of inngvintive stom: water ool
lection and wsstient sysierms, in combinaticn with the nsters] samee consenving atibutes
af the deep-rooted native pruirie snd woodlund plaats, the goal s o restore, as neardy as
passible, 4 pressetfement form of hydrotogy hack tn e sie,  This would mimie the
gravndwater dominated pegem of Rydrology that was prevaint historcally throughaut thhe
region. Instead of @ conventions) storm water management system thal canveys water
from the site o5 quickly a3 the jaw allaws, typically in sn enclosed stem sewer system, fhe
Tellabs approach wili serve 10 improve watar quality white minimizing the volume and
velodity of nmofl by modefing siom vwater systems an natural hydrological processes.
Surface water nunoff will be handled in 2 cambinaton of nourmlized snalss, parking les
island hHoswatles that incarporste french dmins vt perforaied qipes, and other mfstic-
ture measires Thess measures include dry wells and fevel spreaders designed o deanse
and absorh waler gresite, thigs draunatizally reducng the amount of stiorm water that leaves
the site. Diverse rative plant conununities cover mos open space argas and inooporste
wealking trails, overlooks, and rowralized deteotion basins as amenities for emplovess,

The City of MNapesville has been very receptive 1o 23 design salutions involving innoyv-
Ve SO Water maragemen: feciniques and would lke Tellabs' site w be a smndand for
furun: devefoprnent it the ey, LEW

For nigre information, contadt Doug Stantey, Tellaks Cperarfous, I, 27555 Diebl

Poad, Waprencile, I 60335, (63008437529,
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Establishing
Lawns

Description

Your suceess with establishing
and keeping prass on disturbed
areas will largely depend on the
care you take during the
establishment process. Most
faflures result from seeding at the
wrong times, from not prepadng
an adegquate seedbed or from
planting the seed improperly, Fhis
guide putlines necessary steps in

establishing and maintaining your

Jawm.

Begin hy planning. Inventary
trees and evaluate shady areas.
Have your soil analyzed. Grass
mixtures that do well in shade,
have low fertility requirements
and withstand droughty conditions
eanl be bought at mast garden
centers. You can get a soil analvsis
for a nominal fee by contacting
your local Dlniversity of Missour
Extension Service office.

Remember, your success in this’
undertaking requires planting seed
at the corrvect times. Plant cool-
season grass lawns (Bluegrasses,

fescues, perennial rvegrasses)
between August 15 and Septamber
15 A target date to shoot for is
Lahor Day. These grasses can be
planted in early spring to May 1,
but you will have towater
frequently to maintain your stand,

Application

Aftar selecting your seed
mixture, determining lime and
fertiiizer needs and picking a
planting date, ¥ou sre ready to
establsh your lawn. In the absence
of a soil test, refer to the chart
below for lime and fertilizer
recommendations. :

Apply the lime and fextilizer ta
the soil surdace and work it inta
the ground st least three inches
with a power tiller or disk. If
power equinment is wnavailabie,
rake the erea as deeply as possible,
Then smocth and roll the area to
form a Are, fine seedbed.

Broadeast lawn seed uniformly
at the recommended mate {see
table on hack). If you hroadeast the

Lawn Establishmeni{ Recommendations

Soil Treatment

Rate per 1,008 Square Feet

Limestoneg

Ground (agricultural grade) 50 ibs.
Hydrated 35 Ibs.
Fertilizer _
10-10-10 15-20 Ibs.
12-12-12 12-17 ths.
|Straw 100 Ibs.

seed with a cyclone spreader, apply
seed st a one-half rate and cover
the lawn two times usinga
crossing patiern {see ifnstration
o back}. Thiz will help assure
uniform coverage of the ares to be
seeded. After the seed is broadeast,
lightly rake the soil with g Bexible
tne rake. Do not cover the seed
too deaply. Most grass seeds only
require one-fourth-inch eoverage
tr germinate and grow, It's a good
sign if, during raking, you see seed
still oo the surface.

Next, spread one or two hales of
clean straw per 1,000 square feet,
Immediately after seeding and
mulching, soak with water. Keep
the surface maist by watering
daily, but do ot water so much as
to cause erosion. After grass '
emerges, watering should be less
frequent and decper to encourage
root developmert deeper into the
soil, Continue watering as needed
tharing drought. Scaking the top
four $o sty inches of soil onee g
wesk usually maintains a healthy
stand of prass,

Maintenance

The ast step is maintenance,
your key to a heaithy, long-lasting
Tawn. Do not mow closer than
three inches during hot summer
months, and maintain a twa-inch
minimum during the spring and
fall. No more than one-third of the
leaf should be ddipped {0 maintain
a leaf surface capable of properly
ntilizing sunlight for good growth,

The starter fartilizer you nsed
when planting in the fall will he
adeguate for shout two months,
When seedlings show signs of

DR “{over)



losing vigor, apply & lawn fertilizer
mix gt half the regular rate. After
the Jawn is fudly established, late
summer fertilization ngnaily will
be the mast beneficial to the entire
plant. Labor Diay is & good farget
date for fertitizing.

Weed, insect and diseasze
control in established Jownsis a
cornmaon practies in lawn
maintenance. Consult your local
garden center or University of
Missouri Extension Service office
{or recomimendationsg,

Where To Get Help

For more information about
establishing lawns, contact your
focal Soil Conservation Service
office or your local University of
Misesur Extension Service office,
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Spread seed and fertilizer in twa directions to ensure that
-all areas of the lawn will be covered.

under 1.5 Government,
Department of Agricalfure.”

The Soil Cﬁ:nsew&ﬁﬂn Service is
listed in the telephone directory

Characteristics
Grass Level of Seeding
Variety Tolerance Maintenance Rates
ficod shade
tolerance| tolerance ] high | medium |{ low

Bluegrasses * * * 2-3#/1,000=q.1t.
Ryesrasses * * 5# /1,000sq.1t.
Red Feszcues * * * * 44 /1,000sq 11,
Tall Fescues * * 7-8#/1,000sq.1t.
Mixture 3-4#/1,000sq.1t.

Bluegrass

Kyegrass

Red Fescue

Asalvtance ix availaile without regard to race, ereed, enlor, pex, age, handicsp, marital status or national origin
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Mulches

Christopher J. Starbuck, Department of Horticulture

Mulches provide many benefits to plants. Benefits =

vary with the material used, the type of sgil, the kind

of plant and the cultural practices used. Mulches also

may be used to make landscapes more attractive and

usable and to reduce the amount of maintenance
work (see Figure 1}.

Why muich?

» Surface insulatiom
- o oomserve moeishare
- to moderate extremes in femperature
- to confiod weeds
* Soil amendment
- toimprove soil ageregation and granulation
- tnincrease water absorption and retention
- to prevent soil compaction and improve
acration
» Beautification
-t make surface areas more atractve
- ko make surface ameas more usable for paths,
play and sitting areas
- to make areas easier to maintain

Types of muich

Many types of material, organic and inorganic,
may be used as mubch. Organic mulches may break
down in one season or less or persist for more than
one season. The first type is used mainly in vegetable
and flower gardens or around newly planted trees
and shrubs. They are usually decomposed enaugh by
the end of the growing season that they can be spad-
ed or plowed under, increasing the organic matter
comtent of the soil and thereby improving suil struc-
tere, Some common mulches of this type are listed in
Table 1,

Organic mulches that persist for more than one
growing scason are more useful around permanent
plants. These are summarized in Table 2,

Inorganic mulches may be gravel, crushed stone
or some manuofactured product (Figure 2). WMost of
these materials are not as beneficial to plants as the
organic mulches are because they do not improve the

Figrre 3. Mulch beds ¢an provide unifying eMect in the tand-

structure or nutrient content of the soil. Black plastic
tnulch is not recommended for vse in the landscape
bui may be useful in the vegetable garden. Spun-

5.50 5 8BGO0

acape {top) while keeping the sail conier In summer and warmer
in wintar, an imporian! penetit tor liowering butbs (mildee),
Mulch cen 8l2o make an attractive walkway through the landg-
scapa (battom),
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Figure 2. One use for an inorganls muich, such as gravef, I in
& rock garaen.

bonded or woven landscape fabrics (geotextiles) are
better suited for landscape purposes. MNormally these
fabrics are covered with a more decorative mulch
rather than used alone. Some commonly used inor-
ganic mulches are summarized in Table 3.

Though not generally considered mulches, some
low-growing groundenver plants produice many of
the same benefits as muleh. They shade the soil sur-

Tabte 1. Ralatlve valus of muiches that break down in one
E0Ruen or lass.
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fare, kecping it cool in summer and at the same time
preventing cvaporation. For more information on
groundeovers, see MU publication G&E3S, Seieciad
Gruumdravers for Missouri.

Using mulches

On the whole, mulches should not be considered
a fertilizer. Most of them release some nutrients as
they decompose, but the fertilizer vaiue is very small
in relation to the physical effects. Where mulches are
needed, use them for the mulch value and add fertil-
iZer as a supplement.

The effectiveness of a mulch depends on the den-
sity and texture of the material used and the depth of
the laver applied. A 2- to 4inch laver of most prod-
ucts is needed to insulate the soil effectively and pre-
vent weed prowth,

In permanent locations, a laver of geotextile can
be used under the mulch to prevent weed growth and
make the mulch more effective (Figure 3). When land-
scape fabric is used, the mulch layer needs to be only
abeut half as thick as in areas without it.

Mulching suggestions

Tahble 2. Aelative vatue of some persistent mutches,
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Considering the growih requirements of the mul
titude of garder and landscape plants, ubvipusiy
there is no one maulch that will be superior in all
cases. The following general suggestions shouid help
in selecting the right muich,

Bulbs. Among garden bulbs, lilies benefit more
from muiching than any other groap. Two o 3 inches
of woed shavings, straw, chopped hav or other
lightweight material serve to lower the temperature
of the soil in summer, ronserve moisture and give
winter protection to the more tender species,

Most other bulbs are sufficiently winter hardy but
benefit from mulching for other reasons. Small, shal-
low-planted bulbs can be heaved out of the soil by
alternate freezing and thawing. This effect can be
fargely prevented by tight mulching. Mulches gener-
ally improve the appearance of flowering bulbs grow-
mg in a bed of otherwise barren soil, They offer 4
background for viewing the new spring growth and
also reduce the spattering of plants with mud during
rainstorms.

Evergreens, Flants that most need mulching are
evergreen shrubs and young evergreen hrees, espe-
cially the broad-leaved types. Mulches help prevent
winter drying of these plants. Winter drving causes
toliage to become scorched and discolored over win-
ter and may cause the plant to die. Drying develops
when foliage loses moishure faster than it can be taken
up by the roots from a drv or frozen soil,

Plants that should almost always be mulehed are
azalea, boxwood, Chinese and Japanese haollies,

Table 3, incrganic miuiching materlais.
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Figura 3. When landscape fabrics are used 2z a mulzh, they wili
e more attractive if covered with anoihar, decorative mulch.

lapanese andromeda and rhedodendron. Exotic ever-
greens and those planted north of their best zone of
adaptation should be kept well mulched vear-round.

Coarse muiches should be used: wood chips, bark
products, shavings, chopped corn cobs, pine needles,
hedge trimmings or partially finished coarse com-
post. Mulches should be renewed in earfy winter. A
layer 2 to 4 inches deep is adequate in most cases but
can be maore or less, depending upon site, soil, climat-
ic zone and the plant itself. The mulched area should
be at least as broad as the plant itself and preferably
broader sirce most woody plants have root systems
that reach beyond the spread of the branches,

Fruits, To keep voung fruit trees growing well,
mairtain a mulched area 3 to 4 feet in radius arnund
the base. Coarse materials such as hay, straw, wood or
bark products are most usefu), Keep muleh puiled
away from the trunk of the tree. The mulch can be
repienished in late March ar early April before now
weed growth appears. Grapes and berry bushes may
be kept permanently mulched.

Strawberries should be mulched preferably with
clean straw or with prairie hay in mid-December. Use
enough mulch, loosely scattered, to barety hide the
foliage. In spring when new leaves begin to grow,
remaove enough of the mulch to allow the plants to
emerge,

Perennials. Mast garden perennials benefit fram
summer mulrhes for preserving seil moisture and for
reducing soil temperature. Perennials thal most often
need winter protection in Missour] incjude ba by's
breath, bellflower, chrysanthemums, delphinium,
hardy gloxiniz, hypericum, linum, lupine, oriental
PoppY, Stoke's aster, thrift and thyme,

Some perennials that are nomidly cold hardy are
often damaged by alternate freezing and thawing of
the soil, which may loosen or heave the plants and
expose them to dryving. Among these are aconite,
coral bells and newly planted peony and plantain lily.

A few plants are extremelv sensitive to damage
by high summer soil temperatures or drought.

Fans 3



Belphinium, lupine, primrose and Siberian iris are
ameng the most troublesome in this respect.

Two to 3 inches of straw, hay, wood shavings ar
partially compasted leaves would be an appropriate
mutich for most perennials. Pine needles or EVCrgreEn
boughs are also effective. When using a heavy faver
of mulch on perennials, gradually remove it during
the omset of warmer weather in late winter. Heavy
mulch left too long may cause sarly émergence of
weak, tender growth, Surh growth may be killed or
permanently irjured by late freezes.

Reses. Experienced rose growers recognize the
itnprovement in vigor and appearance of roses as a
result of summer muiching. The mulch layer should
be abeut 2 inches deep and of fairly coarse material
such as unfinished compost, aged sawdust, bark,
milled wood fiber or kobacco stems.

By mid-November, provide adequate winter pro-
tection with a mound of finished compost, garden soil
or coarse peat. The mound should be about 8 inches
deep across the center of the plant. Mounds should be
removed in early spring when overnight tempera-
tures below about 28 degrees F are no longer expect-
ed. If later, unzeasonably cold weather threatens and
new, tender shoots have begun to grow, hasty cover-
ing may be needed,

Trees and shrubs. Trees and shrubs that Eain
most from mulching are new plantings, ones with
shailow roots, and ones that suffer from extended
drought or are otherwise damaged by high soil tem-
peratures (Figure 4). Flowering dogwood and sugar
maple are examples of plants whose leaves scorch
easily in dry weather. Some leaves of birches, willow
and tulip trees often yellow and drop during extend-
ed drought

All trees and shrubs should ke mulched at plant-
ing time to aid them in becoming established, A
mulched area around the base of trees and shrubs
makes mowing easier and helps prevent mower dam-
age to the plant.

The material used for mulching is perhaps less
tmportant than the simple fact that the plants are
mutched. Most coarse materials are satisfactory.
Avold materials such as sawdust, which packs tightly,
and these toe unsightly in the landscape.

Vegetables and annual flower gardens. The pri-
mary reason for mulching vegetable and flower gar-

dens is to conserve soil moisture. Crops most practi-
cal to mulch are beans, PeEppers, swoect corn, toma-
toes, vine crops and other long-lerm summer Crops
with large amounts of foliage. Long-term CTops skart-
ed in the cool season, including broceoli, cabbage,
cauliffower and potatoes, will also yietd better when
they are mulched. Asparagus and rhubarb should be
kept constantly mulched {0 conserve soil moisture
and reduce weed problems.

Some of the best muiches {or annual veretable
CIOps are composts, sitaw, hav or other materials that
will be largety decomposed at the end of the season.

B g i naemance of Cooceralive Sapnscr Waes Acls ol May Band gume 35 1310w consmalcn wih he Lnees Sanes Dz zartrmey i

.l CUTREACH & EXTENSION nl Agngutiue Rz 3 Swngs Dezion Suncaraie EaiEnscn Loweeds
UNIVERSITY OF MISSOURT B Lnsersby Surearh and Seiessin divs an Qi ererale e haks of g

ot Muzzus ana 1 acgir Lnvwarsiy Conoreaa, 20 BE211
B SO RGN 0RO sne 15ha e gz, diSEZDily Gr siaie,

COLUMBIA 5.8 VEINAR BYE w2180 N GrIDCyTer: o pieyrams 01 you have speciel Neess ay aanessan by 12 AriennAans o Jmabines Aet ang
AE20 117 fIBLCANDT Ir 36 alErranve dormal wailg ADA Qe Exlension a0 Agicutial Intsrmeso- - Aocuikire Bustns, Columo,
MOSEEM, e el ISTIARY. TN Fagzoraoe elkyis wil 0o Mate In soroTrodale PR EERTES (INANE

Page 4

= 6360

Feviewed and renrinted 13001 0pf



Making a compest pile

A compost heap is an sasy way to recydle your organic garbags into fartiizer rich
in nutnents and oxygen, Just about anyona can create g heap, depending on

needs and space avaiiability:

@ Select a shady place, out of the
wind and within reach of water,

@ Create a containar, ideal containar
shauld be 3 foet by 3 feat by 3 feet,

@ Create five layers of material, sach
tayer a few inches deep. Separate
the layers with dirt and manurs.

Every few days tum the heap with a
pitchfork. A reguiary turned pile wil
become compostad in thres 10 six
months. Use the matarial to pot
plants, ferifize the garden or muich
flower or shrub beds,

Types of compost heaps

Wire receptacie

A simpile compost receptarle is 3
cylindar of weldad wire. To move
campesting material, lit cylinder, turn
tornpost {o aerate, then retumn it to the
Cyhnder,

Plastic bag

small-space
gardenars can
compost in a largs
plastic bag,

Trash can

Adrash can with a
hid is & qood
racaptacte. Punch
holes in the bottom
s0 mixture can drain
and raize the can off
the pround, Add soi
. and scraps untit can
is [ulf, Compost wi
be raady for usain
three {0 four
months. . .

%

R T

Cinder blocks

A low wall of cinder blocks koaps the
compost pile neat.

Bin to bin

GClassic set-up: new material (frant), parlly
decomposad rmaterial {middle) and
finished compost (back). Matedal is forked
frarn bir to bin as decom- pasition
PrOgrEsses.
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