Infield Soils

A

by Paul Bwaska

It’s the only major sport that is played on a field that

has both turf and exposed soil for a playing surface.

Ballplayers scrutinize the playability of your skinned

areas more closely than you're turf areas. Your reputation as
a groundskeeper will depend on the skin you keep.

This is not to say that the turf areas on a baseball field are
unimportant. But if you think about it, 75% or more of the
game occurs on the skinned areas of the field. Unfortunately,
this crucial subject is avoided by the academic institutions
that teach many of today’s up and coming athletic field man-
agers.

With no written guidance, new groundskeepers must
resort to trial and error if they haven't been lucky enough to
learn from another groundskeeper in the business.

Goals for a quality infield skin
* Traction: Most players desire the same quality in an infield
skin: traction. That’s the reason for the spikes in their shoes.

Basebal] is a unique sport in grounds management.

Scoop & Spread™

;i\
A topdresser that scoops up its own load.
» Labor-Saving! One-person operation * Profits! Using Scoop & Spread™ helps

from beginning to end of topdressing.  boost profits and reduce budget costs.

« Affordable! Simple, exclusive design ~ * Economy! Self-loading hydraulically
and simplified components makes the

Scoop & Spread™ cost effective 1o operate,

operated hopper eliminates the need for

a second tractor to load materials.

Simple, Well-built Products

Toll Free
1288826932638

Circle 123 on Postage Free Card

Circle 103 on Inquiry Card

8 sportsTURF e http.//www.sportsturfonline.com

pdressings

Keep a vigilant watch on your skin’s moisture. Once
a skinned area dries too much, it takes twice the
work to get the soil moisture content back.

Courtesy: Paul Zwaska

Nothing makes a player happier than a firm infield skin
that is moist and cork-like, not hard and baked dry. The cleat
should penetrate the skin and leave a perfect imprint. Very lit-
tle soil should be disturbed or displaced. When players plant
their feet to throw, field the ball, or run, the soil should not give
way under them.

The traction in your infield skin comes from its base soil.
Choose your mix carefully. Many companies that sell infield
skin mixes know nothing about their proper function.

Many mixes are too sandy. Soils that don’t firm up (high
sand content of 75% or higher) are more mobile. This creates
low spots in high-traffic areas (around bases and fielders’ posi-
tions) more quickly, especially as the field dries out. The loos-
ened material is more likely to be carried to other portions of
the field to create high spots and huge lips at the infield
skin/turf interface.

These sandy infield mixes increase infield skin maintenance
problems. The loose soil also causes unstable footing for
ballplayers, increasing the risk of foot, ankle, and hamstring
injuries.

* Drainage: The proper drainage on your infield skin dic-
tates how quickly you will resume play after a rainfall. About
95% of the water that falls on the skin should run off the sur-
face.

Good surface grade and proper maintenance techniques will
give you the best results. Your infield skin should have a mini-
mum 1-1/2-inch fall from the front of the skinned area to the
back. Percolation rates on a good, firm infield skin should be
0.03 to 0.05 inches of rain per hour. Only in rare, special prob-
lem areas should a sandy infield mix be used to help drainage
problems.

Drainage lines installed under the infield skin are a waste
of time. If you use the proper soil for the skin, it will never perk
enough rain to reach the drain tile.

A drain line is more appropriately positioned five to 10 feet
behind the infield skin in the shallow outfield. Here it will cap-



ture water that runs off of the skinned
areas.

Amending infield soils with various
miracle materials to enhance drainage
throughout the skinned area usually
proves unsuccessful. At best, these
amendments provide a very short-lived
remedy.

* Topdressing: Choose the proper
topdressing to work with your base mix.
Think of your skin as a two-tier profile:
the top 1/4- to 1/2-inch consists of your
topdressing, and the remainder consists
of your base infield mix.

The topdressing on the skin provides
a cushion for the players. It creates a
buffer zone between the players’ cleats
and the moist base soil mix, and pre-
vents the soil from sticking. The top-
dressing layer also helps you endure
light rain showers during games.

Don’t go any thicker than a 1/2-inch
layer of topdressing on the surface of the
skin. A deeper layer will cause the ball
to skid under infielders’ gloves instead
of taking the proper hop. It can also
drastically influence a ballplayers
traction.

Infield base soils

¢ Testing: If you don’t know the per-
cent breakdown of sand, silt, and clay in
your skin base mix, have it tested to give
you a reference point for comparisons.
Send a sample of your soil to a private
testing lab or county extension office
that performs particle size analysis or
soil texture analysis work.

These labs will give you the composi-
tion percentages, and theyll show you
where your soil fits into the soil texture
triangle. A simplified home version of
the test is also available. It can give you
a ballpark figure of your percentages
(see Figure 1 on pg. 10 & Figure 2 on
pg. 22).

* General Guidelines: Remember
that soils differ greatly around the coun-
try and they react differently to many
things. The following gives generaliza-
tions as a guide for base mixes. Soils in
your area might not always fall into
these guidelines.

You want to keep the sand fraction of
your base soil between 50% and 75%
(normal base mix). Soils with higher
sand content normally become too loose
and mobile. The soil becomes loose with
play and is transported to other areas of
the skin by the dragging process or by
play.

You may think you'll gain drainage if
your base mix has high sand content. In
fact, it creates more maintenance
headaches.

The mobile soil rapidly develops high

and low spots in the skin, and lips at the
skin/turf interface. Those low spots and
high lips interfere with the surface flow
of rainwater draining off the skin, and
large puddles develop.

In base mixes with higher sand content
(>75%), there is not enough binder (clay
and silt) to hold the soil firmly together. As
a game progresses, the skin becomes more
loose in the high-traffic areas. This
reduces traction and increases risk of
injury to feet, ankles, and hamstrings.

To tighten up a high-sand base mix,
till in a nice clay loam soil. Add several
tons at a time, till it, work it, let it settle,
and pack and see how it reacts before
you add more.

High-clay and high-silt soils create a
different problem: compaction and hard-
ness. Generally speaking, the combina-
tion of these two materials should not
exceed 40% to 50% of your soil mix. Too
much of either of them can inhibit intake
of water into the skin due to lack of pore
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Figure 1. Soil Texture and Particle Size Determination

Soil texture affects many properties of soil. Compactability, porosity, bulk
density, water-holding capacity, and drainage are all affected by the makeup of
the soil.

Soils high in sand normally hold very little water and drain rapidly. Soils
high in clay normally hold large amounts of water and can drain variably,
depending on structure.

Soil texture refers to the percentage of sand, silt, and clay particles in a soil.
These particles are defined by their size. The U.S. Department of Agriculture
has determined the size of the soil separates to create the classification system
below:

2.0-1.0mm Very Coarse Sand
1.0-0.5mm Coarse Sand
SAND 0.5-025mm  Medium Sand
0.25-0.10 mm Fine Sand
0.10-0.056 mm Very Fine Sand
SILT 0.05 - 0.002 mm
CLAY <0.002 mm

Soil testing labs use a couple of different quantitative methods to determine
relative amounts of soil separates. Once the relative amount of sand, silt, and
clay are known, you can determine the soil’s textural class using the soil texture
triangle provided. Each side of the triangle represents the relative content or
percent of one of the three soil particle size classes.

Percent Percent

continued on pg. 14




continued from pg. 10

space from compaction.

The result is a hard field that is
unable to take up moisture to help soft-
en it. The best solution is tilling in cal-
cined clay to help reduce compaction and
increase pore space. But be careful not to
blend in too much material.

Again, add your calcined clay by a
couple of tons at a time. Till it, work it,
let it settle, and pack and see how it

reacts before you add more. The alterna-
tive is to replace the base mix with a new
mix,

Rocks and pebbles in an infield base
mix can be a major problem. Your base
soil should be able to pass through a 1/4-
inch screen, or at the very least a 3/8-
inch screen, to eliminate any rocks or
pebbles.

For Oriole Park at Camden Yards, I
use a 60% sand, 20% silt, 20% clay base
mix. This translates to a borderline

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
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sandy loam and sandy clay loam. I've
used it since the day we moved here. It's
a very stable soil with little mobility.
Low spots on my infield are rarely a
problem, but that is also partially due to
the management of the skin.

The lesson to be learned here is don’t
just pick any old soil for your base mix.
Know what you are getting by asking for
a soil particle size analysis.

And whatever you do, don’t purchase
a mix just because some salesman says
that he has “x” ballclub and “y” ballpark
using it. Most of those people have zero
knowledge of what kind of soil creates
the best infield skin.

Infield topdressings

In general, there are four types of top-
dressings on the market today. Calcined
clay is probably the most widely known.

¢ Calcined Clays: Quality calcined
clays are usually made from the mont-
morillonite family of clays. They are
fired to about 1200 degrees, a point
where the clay particles become stable.
Stable particles will not become soft or
melt into a slimy clay when wet. Instead
they maintain their original shape and
hardness.

The firing process evaporates the
moisture in the micro pores of the clay
particles, making them extremely
absorbent. Particles will release
absorbed moisture, but at a slower rate.

Calcined clays work exceptionally
well as a topdressing for high-sand
infield mixes. The firing process gives
the clay particles a light bulk density.
This prevents too much clay from sink-
ing into the sandy soil. It also helps hold
moisture at the surface. Normally, large
pore spaces in high-sand base mixes
allow gravity to pull moisture out.

Calcined clay also works on normal
infield mixes, but at times it can hamper
field preparations after a rain. Particles
that are on the field when rain comes
absorb the water to their field capacity.
When you're trying to dry out the skin,
the particles continue to release mois-
ture. You have to add more calcined clay
to the field to dry it up, and suddenly you
have too much topdressing on the skin.

e Vitrified Clay: Vitrified clay top-
dressing is made from the montmoril-
lonite and illite clay families. These
clays are fired to 2000 degrees, causing
the particles to expand. The process cre-
ates macro pores and reduces the
amount of micro pores. Thus, the vitri-
fied clays absorb much less water then a
calcined clay.

If you're looking for absorption, the
finer grades will work a little better than
the coarse grades.



Vitrified clay topdressings are not to
be used on infield base mixes with high
sand content. Vitrified clays have a
heavier bulk density then calcined clays,
and the topdressing will sink fairly
quickly as it is agitated by play and reg-
ular maintenance.

However, vitrified clays work
tremendously well on normal or high-
clay/silt infield base mixes. They can be
used straight, but they work even better
when mixed with a calcined clay in
approximately a 60:40 or 70:30 vitrified
to calcined ratio.

Vitrified clay in these base mixes cre-
ates a buffer zone between players’
cleats and the infield base mix. This
allows you to wait a little longer before
you cover the field for a light to moder-
ate rain.

Vitrified clay sheds water as it gets
wet. It allows the water to roll through
to the base mix until it has absorbed all
that it can handle. Any excess water will
run off if the grade on your infield is cor-
rect. A small amount of calcined clay in
your mix will help increase your water
holding capacity a little.

Unlike calcined clay, vitrified clay
won't absorb water to field capacity and
extend your drying time by releasing the
moisture.

Because of its lack of moisture-
absorbing micropores, vitrified clay
products will not work as a drying agent
during a game. Also, it’s not highly rec-
ommended as a soil amendment for till-
ing into your base mix.

* Crushed Aggregates: The third
type of topdressing material, crushed
aggregates, combines various crushed
stone products with crushed brick.
These materials absorb minimal
amounts of water, and they have a
heavy bulk density.

Again, because of the bulk density,
crushed aggregates should not be used
on any high-sand base mixes due to
rapid migration down into the mix. They
can be used on normal infield mixes, and
even high-clay/silt mixes, but only as a
topdressing.

These topdressings perform better
when enhanced with some calcined clay.
Don't till these materials into your mix,
or you may eventually wind up with
something similar to concrete.

* Diatomaceous Earth: The fourth
and final topdressing material is
diatomaceous earth. It's made of sedi-
mentary rock composed of fossilized
skeletal remains of diatoms (microscop-
ic, single-celled plants).

The material is very high in silica
(between 86% and 94%). During pro-
cessing, it is crushed, dried, and calcined

to remove any organic contaminants. It
becomes a very porous product that can
absorb large amounts of moisture.
Diatomaceous earth works well for
drying a field after rains, but it's very
expensive and creates several major
problems. First, it has a very light bulk
density. This allows it to easily blow off
your field in the wind, causing major
problems with lips where your skin
meets the turf edge. Also, when incorpo-
rated into the soil, diatomaceous earth

tends to float back to the surface in time.
It breaks down very rapidly from friction
wear (dragging the infield). And finally,
due to the high content of silica, it has a
funny color and has shown some prob-
lems with glare on sunny days.

For Oriole Park at Camden Yards, we
currently use a mixture of 80% vitrified
clay and 20% calcined clay as a topdress-
ing for our infield. We maintain approxi-

continued on pg. 18
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continued from pg. 15

mately a 1/4-inch layer of topdressing on our skin areas.

Maintenance issues

* Base Mix: Here, the key is moisture, moisture, moisture.

Moisture is what will give your base mix the corky feel that
the players desire. Try to keep your infield skin as moist as
possible. Soak the skin deep in the evening after the last game
has been played. It then has all night to perk as deep as it can
into your mix without evaporation stealing too much away
from it.

During the daytime, add water as time and weather dic-
tate. I can’t stress enough how important it is to keep your field
moist as long as possible. When it dries out, it takes a long time
to reestablish a good moist base again.

If your base mix is getting too tight or hard, you might
decide that you want to open it up to introduce some pore space
into it. You want to till it; I prefer to save rototilling for when
I'm adding an amendment to the soil mix and I want to mix it
really well. Otherwise, I think a rototiller adds too much air to
the base mix at one time. You have to spend too much time
with a roller trying to firm the base mix back up.

I like to use a greens aerator to open up my infield mix. It
increases pore space while maintaining most of the integrity
(firmness) of the base mix. Unless you want to use it to amend
the base mix, scrape off your infield topdressing or pull it to the
side before you start.

I might go over it once or twice, depending on how much

et
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Water

Clay (1-1/4")
Silt (3/4")

Sand (2)

Figure 2. Determining Soil Texture

There is a simple way to get an estimate of the per-
centages of sand, silt, and clay that are in your base mix.
This experiment provides a nice, cheap way of checking
soils if you are looking around and can’t afford to do a lot
of testing.

Step 1. Obtain a quart mason jar with a lid, like the
ones used for canning. Fill it a little more than half way
with the soil you wish to test. Fill the rest of the jar with
water, and attach the lid tightly.

Step 2. Shake the jar vigorously for a couple of min-
utes to fully separate and wet the soil. There should be
absolutely no lumps of soil left when you're finished agi-
tating it.

Step 3. When you feel that the soil is fully dispersed in
the solution, set the jar down and begin timing. After 45
seconds, mark a line on the side of the jar with a grease
pencil or White-Out where the top of the layer of sand has
settled out in the jar. Next, put a mark at the top of the
next layer after three hours have passed; this is your silt
layer. After 24 hours, your clay will have settled out as
well.

Step 4. Measure the total depth of soil in the mason
jar. Then measure the thickness of each of the three lay-
ers using your marks on the jar.

Step 5. Calculate the percent of sand, silt, and clay in
your soil sample with the following procedure:

1. Divide the thickness of the sand layer by the total
depth of the soil in the jar.

2. Follow the same instructions for both the silt and
clay layers.

3. Multiply each of the three figures by 100, and you
will have the percentages of sand, silt, and clay in your
sample.

Step 6. You can now check your soil texture triangle
(pg. 10) to see where the intersection of the three values
places you on the triangle. Remember that this is an esti-
mate. If you need a more precise test, it is worth your
while to have a professional test done by a private lab or
a county extension office.

continued on pg. 22




continued from pg. 18

pore space I want to create. Always soak
the infield the night before, or do this
procedure after a rain so the skin base
mix is not hard and dry. Moisture will
determine this method’s success. Of
course, you still reroll the skin once
you've dragged the infield after this oper-
ation.

One caution: never till or aerate your
skin with the intention of leaving it open
to help moisture soak deep. I have seen
too many people end up with a quagmire
because of this. Always roll your base
first before adding water. There will still
be plenty of pore space left.

When I open the skin with an aerifier,
I usually relevel my infield skin mix at
the same time. When you are releveling
your skin, you are basically rechecking
the grade of the base mix from front to
back to ensure that it's a smooth grade
with no high or low spots.

When doing this, it's important to
have your topdressing removed to allow
the soil you add to properly adhere to the
existing infield base soil. A nice, deep
spiking of the skin works well to loosen
the top inch or so to make it easy to cut

down high areas. It also allows any soil
you add to low areas to mix and bind bet-
ter with the existing base mix.

You should relevel your infield at
least once a year, and twice if it receives
year-round play. At Oriole Park, we level
our base mix three to four times per sea-
son. Frequency should be based on how
mobile a base mix you have, the level of
activity the field receives, and your man-
power and time availability.

Releveling allows you to cut down any
high spots and fill any low areas. These
areas can develop for two reasons: high
concentrations of play (around bases and
players positions), and dragging/groom-
ing patterns you use on the field.

We check our grade by running a
tight stringline from the turf edge at the
front of the infield to the turf edge at the
back of the infield. It's important to
remove any lips at the turf’s edge before
you run your stringlines, since they can
seriously throw off your grade reading.
Roll and soak the base once you've com-
pleted the releveling project.

* Topdressing: When you initially
put your topdressing over your base mix,
it should be spiked into the top 1/2 to one
inch of the base mix. Once you're fin-

ished working this in, drag it and water
it. Adjust your topdressing application so
that you have about 1/4 to 1/2 inch of
loose topdressing on top, and maintain
that throughout the season by replenish-
ing when necessary.

Spike your infield on a regular basis
to smooth out cleat marks and other
imperfections. You shouldn’t have to cut
deeper than 1/2 inch. Follow up by drag-
ging and watering the skin. Again, keep
that skin moist as much as possible dur-
ing the season.

Special pure clays are used in the bat-
ter’s boxes, catcher’s box and the pitch-
er’s landing area. Topdressing these
areas takes a little more care. This clay
is chewed up by cleats and eventually
spread around into the topdressing, so
it's a good idea to sweep off and replace
this topdressing on a regular basis.

When that clay mixes with the top-
dressing, it inhibits the flow of moisture
and makes the topdressing very sticky.
This makes it hard for deep watering of
the mound and homeplate skin areas. At
Oriole Park, we usually replace ours
after every third game.

If you use dry line chalk to mark your
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foul lines and batter’s boxes, it's a good
idea to scoop up what's left of the lines
after the days games. This will prevent
the chalk from becoming part of your

Relevel your skin periodically to
revent drainage problems caused

Ey high and low spots.

Courtesy: Paul Zwaska

skin mix, which can cause discoloration,
a change in your soil texture over time,
and a decrease in the flow of moisture
into the base mix. Finally, as you head
into winter, when the field will be

unused for several months, either
scrape the topdressing off the field and

remove it, or create a catch basin an
inch or so deep in the skin wherever
the skin meets the turf. This prevents
large amounts of topdressing from
blowing into the turf edge and creating
large lips during the windy months of
winter. Here at Oriole Park, we do
both as a good preventative mainte-
nance practice for lips.

Remember, these are just guide-
lines to help you make better decisions
when building, renovating, or main-
taining an infield skin. There are
many variables, especially when it
comes to soils.

It’s the responsibility of each
groundskeeper to know what makes
an ideal skin and to apply that knowl-
edge. Use the resources available to
you. You may not have the time or dol-
lars to create the perfect skin infield,
but you can’t improve what you have
unless you know what you're working
towards. a

Paul Zwaska earned his B.S. degree
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