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BY DR. JAMES MCAFEE

laser attachment can insure hat you end up with a uniform,
continuous grade in the base of your trenches.
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Unfortunately, too many athletic fields are constructed without an installed internal drainage system
and don't have adequate crowns to rapidly remove excess water.

endzone to endzone. he further the urface v ater ha to flov to get off the field how-
ever, the Ie effedi e the drainage become.

For field built with a prop rand rni ,a 6-in. crown is generall the recommend-
ed guideline. Providin a continu u ,uniform rade on the fi Id i ju t a important a
providing the correct height for the crown. ny low area in the grad will di rupt the
llov of urface v ater from the field. Improper radin andetlling of the topsoil are the
two main rea on for low area occurring in the final grade.

Baseball fields
for ba eball field, the hi h point of the field hould be the pitcher' mound,

\ 'hieh i norrnallv 10 in he higher than home plat. 'I hen the field should be loped
in all four direction av ay from the mound at a 1. to 1.5 7r: I p. with football
and oeeer field, thi lope need to continue to th ideline area of the field and
then me type of draina e y tern in tailed to r move exc moi lure from 11m ar a.

0, for ba eball field it i very important that thi 1 to I. '"% lope continu
aero the kinned portion of the field and into th outfield. Jf con tructed eorr tly,
there will be \ef} little movement of water down throu h the oil profile in th
kinn d area of the field Surface draina e i the main III thod to remove c c s
\ 'at r from thi portion f the ba eball field .

• nother problem that often occur on ba eball field is th build up of lips on the
ra area ne t t th kinned area; the lip v ill pre\ enl water from flO\\ in off the
tinned arc nd into th ra Re ular maintenance will pre .. nt this. hom the
kinn dar a, the fi Id i then I ped at a I to I.-~ 101 e to the outfield fen e.

he irna eat ri ht provid a basi uidclinc for radin a ba ball fj ld. For soft-
ball fi Id th yare a coupl of ommon \\ a~ to radc the f Id. 'J h mo t common
rad i t lop the entire fi Id, tartin at the bJ . top and oin to\\ard lhe outfield
fenc at a .6 to 1.0% I p .

\ e nd method i to pro ide a lev I ro\ n throu h the nt r of the ftball
Idd oin from h me plate to the pitch r mound tIlT 11 11 ond bJ e and then to
enter leld. rI hen th field i loped elt a I to 1. '"% rade from the ent r of the field
to \ard the ri ht idclin and fr m th ' nt r of th . field to the I ft id line. 1h
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Here's a basic guideline for grading a baseball field.
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Maintaining the Grounds

Schematic of installation of 12 to 18-in. crown on a
football field with sideline drainage.

struction generall have more macropore and fewer micropores. While these soil pro-
vide for excellent internal drainage of e ce s moisture, they generally require more input
of supplemental irrigation and fertilization to maintain a healthy stand of turfgrass.

On the other hand, nab e oil high in cla and/or ilt content have a larger
number of micropores and fewer rna ropore . Internal drainage of exces water on
the e type field i very slow. Providing a crown for good surface drainage is a mu t

for the e field. Before el ding a particular oil, send a ample to a certified oil
te ting lab to be te ted for texture anal is, poro ity, aturated hydraulic conductivity,
and compre ibilit. This tep i not an option but a must. While te ting for physical
characteri tic of a soil is con iderably more expensive than chemical analysis, the
fee for the e te ts i a drop in the bucket compared to the overall co ts of construct-
ing a port field.

nother tep that i often overlooked by ine perienced contractor i removal of the
e ce moi ture from the ubgrade. ovement of water into the ubgrade of the fi ld
can onl occur once the top oil profile become aturated. 1 hen, drainage of the field
occur at percolation rate of water down through the ubgrade, which a a rule is much
lower than the percolation rate for the top oil. If mean are not pro ided to a ist in
removing e ce water once it hits the ubgrade, then the field will tend to hold water
at th interface between the ubgrade and the top oil.

During hea rainfall th field then act like a bathtub and fill up with water, thus
drarnaticall increa ing the amount of time required for the field to drain. On native
oil field, it i very important that the ubgrade not be heavily compacted before plac-
ing the top oil mix over the ubgrade. Thi i often another rni take ine perienced con-
tractor make. ompaction of the ubgrade v ill furth r reduce the flow of ater from
the top oil profile down into the ubgrade thu increasing the time required for remov-
ing e tee moi ture from the top oil. While you do need a firm subgrade to pre ent
exce ttling of th ubgrade, do not hea il compact the ubgrade before placing top-
oil over the ubgrade.

For sand-based fields, it is necessary to stabilize the subgrade with compaction.
However, it is also important to install an internal drainage system in the field to
remove excess water from the subgrade area of the field. Note, installation of an inter-
nal drainage system on fields built using native soils will also help in the removal of
excess moisture from the subgrade, just not as well as a sand-based field.

Drain lines
Correctly installing drain lines is critical to the successful removal of excess mois-

ture during heavy rainfall periods. Spacing for the trenches should be at a 15-20 ft.
spacing for sand-based fields. However, on native soil fields I would recommend a max-
imum of 10-15 ft. spacing. The grade on the trench should have a minimum positive
slope of 0.5% with 1.0% grade preferred. Note, use of trenchers with a laser attachment
can insure that a uniform, continuous grade occurs in the base of the trench.

If any low areas occur in these trenches, this will impede the flow of water through
the drain lines and thus allow the fine soil particles, silt and clay, to settle out in the
bottom of the drain lines and eventually plug up the drain lines. In most cases, it is rec-
ommended to line the drainage trench with a plastic material to keep the silt and clay
soil particles found in the subgrade from moving into the trenches, and thus slowing
down the movement of water into the drainage pipe.

ext, place a 1-2 in. layer of fine gravel, 1/4 to 3/8 in. gravel, in the base of the
trench. Place the plastic pipe used for drainage on top of the gravel layer and then top
off the pipe with a minimum 1-2 in. layer of the same fine gravel. For most sports
fields, a sand layer is then placed over the gravel to the top of the drainage trench in
the subgrade. Again, remember that it is just as important to send samples of the gravel
and sand used in the drainage trenches as the soil for topsoil to a certified lab for physi-
cal analysis.

ost sports fields today use the corrugated plastic pipe with fine slits in the plastic
for the drainage system. However, if PVC pipe with a single row of holes in the pipe is
u ed, it i very important to place the holes on the bottom of the trench to encourage
fa ter movement of water. ote, the common size for drainage trenches in the sub-
grade of sports fields i a 6-in. width with a minimum 8-in. depth. The key is to make
sure that the pipe is placed deep enough in the field so that aerification with a deep
tine aerifier will not pierce the pipe. You might be surprised how often this actually
happens. For most new football and soccer fields, the drain lines are installed length-
wise in the field which requires much less trenching and also allows for maximum
interception of water flowing from the center of the field toward the ideline.

Recently, I have been involved with the construction of a couple of sand-based
baseball fields that used the flat corrugated pipe for drainage instead of the 4-in. round
corrugated drainage pipe. In tead of digging trenches in the subgrade, they laid this
pipe flat on the surface of the subgrade, covered the pipe with a 4-in. layer of fine grav-
el, and then placed the and topsoil mix over the gravel. So far this has worked xcel-
lently. The key to this ystem i installing a uniform, continuous subgrad surface with
no low area. 'I he slope should be a minimum of 1% with a 1.5% grade preferred. It is
also critical that a layer of fine gravel be used to cover the pipe. Also, spacing for the
drainage pipe hould be placed at a 10-15 ft. spacing for best results. ate, I would not
recommend u ing thi typ of drainage system for sport field con tructed using native
soil and/or amended native soil . ST

James A. c fee, Ph.D., i as ociate professor and extension turfgras pecialist with the
Texas Cooperative Extension Service in Dallas.

1. Select an architect and/or contractor with experience in building
sports fields.

2. Send the soil, sand, and gravel to be used in construction to a
certified lab for physical analysis.

3. Construct a uniform grade on field surface to provide maximum
surface drainage. This is especially critical for native soil fields.

4. Prevent any low areas from occurring in the field surface.
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5. Install an internal drainage system.
6. Before construction, survey the site to determine any movement
of water onto the field from neighboring sites. If this is a poten-
tial problem, then install interceptor drainage lines around the
field to prevent such water movement.

7. Make sure excess water can be easily moved away from the field
through storm sewers or natural areas such as a creek.
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