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by Michael DePew and Gilbert Pulley



cooling. In winter, making piles larger can protect them
against excess heat loss.

During the composting process, microbe metabolism
gives off heat and increases the temperature of the com-
posting material. As the composting process continues, the
temperatures will continue to rise.

In a green waste composting program that places waste in
piles or rows, temperatures may stretch beyond the optimum
range for microbial activity. Excessive temperatures may
then slow the composting process and increase the retention
time required to convert green waste into stable organic com-
post. The optimum temperature range for many of the more
desirable composting microorganisms is between 100 to 140
degrees F. 1

To reduce the potential for pathogenic organisms and
undesirable weed seeds, pasteurization is required.
Compost pile temperatures must be held at around 140 to
150 degrees F for three or more days. This period of elevat-
ed temperatures also helps break down the larger, more
resistant organic molecules.

Following this process, the pile should be turned. This
will release some heat and allow the temperature to go
down. Microbial activity will then increase again as the
optimum temperature range is restored. The breakdown
process proceeds fastest because a larger number of organ-
isms live in this range.

process and produce a uniform end product.
Many factors affect the moisture content of a compost pile.

Moisture control can be enhanced by covering or indoor com-
posting in high-rainfall areas. In drier climates, additional
water may need to be added.

Sprinkler systems and rows/piles with slight depressions
at the top to catch water can enhance internal moisture con-
tent. Turning the compost in the rain or snow may also help
incorporate moisture in the pile. Excessive moisture can be
released from a pile by frequent turning, or turning during
periods of high temperature and sun.

The size of the compost pile also affects moisture.
Small piles with a large surface area to volume ratio tend
to dry more quickly. Capping the pile with fine material
(decreasing the rate of water vapor diffusion from the pile)
can decrease water loss due to evaporation.

C:N
A basic understanding of the C:N ratio is needed to manage
composting operations. Carbon and nitrogen are the basic
building blocks of life, and are used by the microorganisms
to sustain population growth.

The availability of these elements becomes a limiting
factor in compost processing. Optimum C:N ratios range
from 20:1 to 40:1. When the ratio is greater than 40:1
nitrogen represents a limiting factor and reaction rate
slows. With a C:N ratio below 15:1, excess nitrogen is
volatilized as ammonia, lowering the fertilizer value of

AERA-vator®

"This past summer, our goal was to aerate all
of our athletic fields on a regular basis all
summer (once every 3 weeks was the end
result). The Aera- Vater" proved to be a very
versatile and valuable addition to our turf
program. We use it in hard compacted soils
where core aeration would not penetrate. We
were able to loosen up areas prior to games
without having a negative effect on play.
Overall we are very pleased with the varity of
turf tasks we can use the Aera- Vator on. It is
reliable and has become a very important
piece of our Turf Maintenance Program."

~
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800-363·8780 OUTSIDE GA. 912/382-4768
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the end product and generating
odors.

pH
The acidity and alkalinity of material
is expressed in terms of pH, which is
simply a measure of the hydrogen ion
concentration. The microbes involved
in the composting process grow best
at pH values of 6.0 to 8.0. However,
the pH of the composting material is
hard to predict and control.

Compost pH values below 4.2 indi-
cated anaerobic conditions. However,
other indicators of anaerobic condi-
tions are also normally present and
are more easily monitored. These
include depressed temperatures and
odor production.

Aerobic compo sting tends to be
acidic at first, but as degradation
progresses the pH will move toward
a neutral 7.0. The fluctuations
should be expected, but anaerobic
compo sting can range from 4.5 to
5.0 pH, and can fall as low as 4.2.
This is due to the production of
excessive organic acids. However,
organic acids are not stable, and
over time they degrade to other
products. The pH then tends to move
toward neutral.

Steps for successful
composting
A basic compost operation consists of
six steps:

• Material collection
• Preprocessing
• Pile formation
• Turning/aeration
• Curing
• Shredding/screening
The most important element to a

successful operation is the people
you have monitoring, turning, stack-
ing, hauling, and using the compost.
It is their senses that determine how
the material is handled. Look, feel,
and smell all mean something to
operators. They need to look for
signs such as the smell of ammonia,
water running out from under the
pile, and the amount of fine material
that sticks to your hand when you
put it into the pile. If these people
simply go by a schedule to turn,
load, or mix the material, the opera-
tion will not be successful. Too many
variables are at work to go by some
"run-key" operation.

• Collection
In the collection phase of the

process, the key element is to minimize
the "junk." Things such as batteries,
large pieces of metal, plastic, rocks,
soil, wire, and twine can cause damage
to equipment and pollute the end prod-
uct. Taking some time to ensure that
incoming loads are clean and junk-free
will pay big dividends along the way.
Care should also be given to ensure
that the green waste remains unconta-
minated by such things as oil, salt,

fuel, pesticides, paints, and solvents.
• Preprocessing
The preprocessing phase involves

removing undesirable or foreign
objects and manipulating the size of
particles included in the compost
batch. Grinding can reduce particle
size. The material can then be mixed
with coarser bulking agents. Bulking
agents are coarse ground or chipped
wood products that are added to the
compost to ensure good porosity and
pore continuity. This porosity creates
good oxygen diffusion characteristics
in the pile.

Just make sure that your bulking
agents are not ground too small.
Smaller particles tend to pack and
reduce air space. This may predis-
pose the compost pile to anaerobic
conditions. Eight-inch by two-inch
wood chips may seem large, but they
will allow you to turn the pile less
frequently. If your compost pile is
composed strictly of grass clippings,
the pile may have to be turned sever-
al times each week.

If bulking agents in the compost
pile are too large, it is true that the
compost will have to be screened on
the other end, but you can put large
undecomposed material right back
in the preprocessing end of another
batch of compost. These coarse parti-
cles also carry the composting organ-
isms and will serve as an inoculant
to speed the onset of decomposition
in the next composting batch.

Another preprocessing hint is to
premix all materials as thoroughly
and homogeneously as possible (and
don't forget to monitor water con-
tent). This will help minimize trou-
ble spotS!:n the pile, like cold or hot
spots. Patmogens and weed seeds will
be killed, and decomposition will
occur more uniformly and efficie
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Turning will help maintain a temper-
ature within the 100- to 140-degree F
range. If the material becomes too
wet, turning will facilitate the
release and evaporation of excess
moisture. If too dry, turning accom-
panied with sprinkling will moisten
the pile. Turning will also fluff the
material, releasing noxious gases
and reintroducing oxygen into the
pore system.

• Curing
At this stage, we can say the com-

post is done. Such things as the look,
feel, and smell of the compost will tell
you if it is ready to be cured. When
mature, the compost should be tem-
perature stable, have no discernible
foul odors, and have no distinguish-
able plant parts other than decompo-
sition-resistant bulking agents or
wood fibers.

Temperature stability depends on
several factors. The temperature at
which compost stabilizes depends on
the ambient temperature, the mois-
ture content, and the amount of wood
products in the compost pile. As a
general rule of thumb, temperature
stability is achieved when
turning/aerating the pile does not
produce significant temperature fluc-
tuations. Depending on the ambient
air temperatures, stable compost can
range from ambient temperature to
as high as 120 degrees F.

• Shredding/screening
Screening is used to remove large

bulking materials or large undecom-
posed materials from finished com-
post. These materials can be added to
the next compost batch. Screening
will also remove any rocks and debris
that survived the collection and pre-
proc~§~irrg p~ases '." .The screening
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A good composting program can
provide positive benefits to your
entire program. It can divert tons of
waste from landfills, provide a bene-
ficial organic byproduct, provide good
public relations opportunities, and
create an environmentally friendly
landscape at your facilities.

Gilbert Pulley is the Landscape
Manager at Brigham Young
University in Provo, UT.

Michael DePew is a sports turf agron-
omist with ProTurf Environmental and
Sports Turf Services, L.C. Mr. DePew
consults on a variety of issues in the
green industry. He may be reached via
e-mail atproturj@itsnet.com.

Delta Bluegrass Company has the
solution - Tifway 419 and our patented,
exclusively grown Baby Bermuda. These
Hybrid Bermudas are perfectly suited for the
strenuous conditions your turf is accustomed to enduring.
Washed for your convenience, these warm season grasses are
available on sand, meeting USGA specs, as well as peat soil.

For over three decades, Delta Blugrass has been producing
and installing the industry's highest quality peat sod. Give us
a call for more information on Hybrid Bermudas and other
varieties of our premium sods - Your turf will be glad you did!

DELTA BVUBGBA81
:.~ '>.""'.' .. ' '..a., , '1. '1.<iA :~,·.,.,.'."".•LJU~-Z"15. 's.

P.O. Box 307
STOCKTON, CA 95201

800.637.8873 OR

209.469.7979
Contractors License

#C-27752734



General, Triple- and Quadruple-Choice Concurrent Educational Sessions
Round-Table Discussions

Your Choice of one of six 2-hour Workshops

Indoor Trade Show & Exhibition - Share an evening reception with exhibitors in the exhibit hall -
followed by a second opportunity to view exhibits and connect with suppliers the next day

Gala Welcome Reception and Networking Bonanza
Reception, Banquet and Annual Awards Program

"Live Auction," Silent Auction and Raffle of valuable sports memorabilia

Optional Events
Wednesday Seminar on Wheels to St. Louis area sports venues
Wednesday Afternoon "Category" Sessions
Sunday Wheels Tour to St. Louis attractions
Sunday "Football Playoff' get-together
AND MORE ....

WANT TO KNOW MORE? - Call STMA Headquarters at (800) 323-3875
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Seed Y5. Sod
Have questions? Send them to Dave at: fSU,
Hort. Dept., Ames, fA 50011.

by Dr. Dave Minner

We are in the process of reno-
vating a number of our soc-
cer fields that are in poor

condition due to over use. The park
supervisor has been renovating the
fields by seeding, which takes the
field out of use for at least an entire
season. As we are already short of
soccer fields, this is not the ideal
remedy.

Based on a quote of $2 per square
yard for sod, I think we would be
better off sodding the middle of the
field and overseeding the edges. We
have a watering system for the sod.

- Dave Zinnen
Woodstock Recreation Director

Woodstock, IL

Soccer field renovation can
range .from scattering
some seed in hopes of a
greener pasture, to a com-
plete overhaul, where soil

is removed and new grass is estab-
lished. When you spend more
money, you certainly expect to have
a better field.

Please review the Q&A section
from May 1999, "How Long Should I
Wait," and the one from January
1999, "How much is too much ...
Round II."

I expect that there will be many
more questions on how to deal with
over-used fields. Your suggestion to
sod the center of the field and over-
seed the edges is a good approach.
It concentrates your resources
where they are needed most.

Soccer fields usually have dia-
mond-shaped wear patterns that
are wide in the center and tapered
at either goal. An average-size soc-
cer field is approximately 82,500
square feet. The diamond-shaped
traffic area will cover about 40,000
square feet. The most intense traf-
fic areas, around the goals and at
the center of the field, will cover
approximately 20,000 square feet.
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It makes perfectly good sense to
develop separate plans for different
areas of a field that have separate
traffic intensities. Over-used fields
should budget for annual sodding of
chronic-problem areas that never
seem to catch up after overseeding
alone.

In some cases, the area that
needs to be resodded each year may
be as little as 5,000 square feet, and
it's usually confined to the goal
areas.

You should expect
sodded areas to be

ready in half the
time it takes seed-
ed areas to mature.
Sodded areas also
last approximately
twice as long as

seeded areas given
the same amount

of traffic.

Whatever your situation, you
should expect sodded areas to be
ready in half the time it takes seed-
ed areas to mature. Sodded areas
also last approximately twice as
long as seeded areas given the same
amount of traffic.

If we sod, how deep would you
suggest we core underneath (the
subsoil is in poor condition), and
what would you suggest for a sub
base?

I assume that when you refer to
"coring underneath" you are asking

how to prepare your soil before lay-
ing sod. Areas where sod will be
installed should first be cut out
with a sod cutter, so that the result-
ing field surface will have a smooth
transition between the newly laid
sod and the remaining sections of
the field.

Hollow coring, deep-tine
Vertidrain, and Floyd McKay drill-
and-fill are all options for putting
some nice holes in the field before
laying sod. The holes can be left
open or filled with sand or other
amendments.

Tilling the area before resodding
will require substantially mor e .
work to get the surface smooth and
firm. Tilling sand into the surface of
a compacted field is often suggest-
ed. Review the March 1999 Q&A
before you try this. Remember that
you usually need approximately 80-
percent sand in the final mixture to
begin to get some benefit in terms
of less compaction and better water
movement.

Hollow coring and heavy top-
dressing may provide a more effec-
tive and economical approach to
dealing with compaction than till-
ing sand into the surface. With 3/4-
inch hollow tines on four-inch cen-
ters, you can remove 50 percent of
a field in 18 passes. So crank up
those coring and topdressing prac-
tices if you want to use sand to
reduce compaction. •

David D. Minner, Ph.D., is an
associate professor with the
Department of Horticulture at Iowa
State University. He serves on
STMA's Certification Committee.
Send your questions to Dave at: ISU,
Hort. Dept., Ames, IA 50011; or call:
(515) 294-2751, fax: (515) 294-0730,
or e-mail: dminner@iastate.edu.
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Find the professional references you need at the

Feature of the Month:
Sports Fields: A Manual for Design, Construdion and Maintenance,
by Jim Puhalla, JeH Krans, anti Mike Goatley,
This book covers every important aspect of planning, design, construction and turf-
grass maintenance with hundreds of illustrations and step-by-step procedures to help
you get the job done right. No other book provides such intricate detail, combined
with easy-to understand guidance. Sports Fields is unparalleled in quality, practicali-

ty, and scope. In Port 1, you will learn the basics of turfgrass science and culture. Port 2 provides com-
plete instruction on facility design, construction and renovation - for football, soccer, field hockey,
lacrosse, and more. Port 3 covers other facilities such as playground surfaces, and volleyball courts.
Procedures for equipment use, quality assurance, and safety are covered in Port 4. In Port 5, you will
learn about stadium management, sand fields, turf points, and many more useful topics. 600 pgs.
4084 $74.95

NEW! Fine Art of America's Fairways, by Mike Ventola, Jr.,
This coffee table book, featuring 48 of America's finest golf courses, showcas-
es golf course architecture and legends of the game. Featuring 138 pieces of
artwork, this book guides the reader on a unique golf journey from the majes-
tic mountains and stork deserts of Arizona and California to the vast wetlands
along the coasts of Georgia and the Carolinas. The book examines the work of

celebrated golf course architects, such as Trent Jones, Tom Fazio and Jock Nicklaus. 256 pgs.
4209 $59.95

Maintain It Easy(Keep It Safe},
by Grountls Maintenance Services
learn from hundreds of instructional photos featuring all aspects of
sohball field groundskeeping. Explains: lip redudion; setting of mul-
tiple bases and pitching plates; dragging equipment and patterns; bose

line options; unique complex ideas; dugout design; batting cage and hitting station; layout; water
removal and much more. Unique field ideas from across the country. 4023 $37.00

The Mathematics of Turfgrass Maintenance, 2nd edition,
by Nick Christians anti Michael 1. Agnew,
This book provides you with basic mathematical principles of budgeting, fertil-
izer and pesticide application,. the ordering of top-dressing, irrigation, and
many other ports of golf course operations. 149 pgs.
4149 $34.95

Please Indicate quantities of each publication

T."'_"'-m Sports Turf Management Program-Maintenance & Renovation
Planning Guide, by Ashman & Associates
This manual was developed to provide a coherent plan for the management
of the baseball field playing surface and provides operational guidelines for
the grounds crew to use as port of the maintenance plan. Enhances the
"playing conditions" of the field by elevating the maintenance standards to

~-~";';;";;;';".;;.I the highest level possible. Complete descriptions of the maintenance proto-
col and identification of key issues to be discussed before starting objedive maintenance proce-
dures. This book provides a plan of action outlining the tasks to be completed and benchmarks
to measure the progress of the program. 160 pgs. 4024 $105.00

Destructive Turfgrass Insects: Biology, Diagnosis, and (ontro~
by Daniel A. Potter,
This book has the answers you need to control white grubs, mole crickets,
fire ants, and other pests. Stinging and biting insects such as yellow jackets
and ticks are included, as well as nuisance wildlife such as moles raccoons,
and more. Covers the biology, diagnosis, and control of virtually all of the
insects and mites that attock worm and cool season turfgrasses. Over 250

full color photographs. 400 pgs. 4150 $65.00

Superintendent's Handbook of Financial Management,
by Raymond Schmidga/~
Written specifically for golf course superintendents, managers and owners. Official
certification textbook of the Golf Course Superintendents Association of America.
The book presents useful methods and techniques for understanding and using
income statements, balance sheets, accounting procedures, financial statements,
operating budgets, capitol budgets, record keeping and much more. 150 pages.

4006 $34.95

Shop Service Manuals Set, by Intertee Publishing Corporation,
This comprehensive 14 book set totals more than 4,500 pages of service and
repair information. Covers adjustments, maintenance, overhaul, and reassemble
procedures. rrtles included: Small Air Cooled Engines Volumes I and II;Chain Sow;
Walk-Behind Lawn Mower Service; Riding lawn Mower; large Air Cooled Engine,
1988 and Prior, Volume I; large Cooled Engine, through 1992, Volume II; Yard

& Gorden Tractor Single Cylinder Models; Small MC Generator; Yard & Gorden Tractor for Multi-
Cylinder Models; String Trimmer and Blower; Rotary TIller. 4043 $219.95

4023 Maintain It Easy(KeepIt Safe)

4149 The Mathematics of
Turfgrass Maintenance, 2nd edition

Payment Must Accompany All Orders
$37.00 0 Payment Enclosed To charge your order by phone call 1-800-396-3939

o Charge my Credit Card 0 Visa 0 MIC 0 Amex Signature

$34.95 Card Number Exp Date _

IL residents add 8.25% sales tax.
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