Maintaining the Grounds

Installing a

SUcCces

sful

drainage system

ne ol the most important aspects tor sports he Id

construchon is designing the field for maximum

drainage before and/or during an event
Unfortunately, too muny sports fields are constructed
like the high school football field in the photo on the
Jbll S

installed mternal dr inage system and don’t have ade-

ficlds are

opposite page constructed without an
quate crowns to remove excess moisture rapidly

Once the topsoil on a sports field becomes saturat
ed, the water will do one of two rilm_;\, ;umti Or run-ofit

In this case, the water starts ponding because there 1s

no crown in the field. Playing games when the soil is
saturated with water will cause severe damage to the
|li.|\ g surkace and mcrease the amount of soil com
paction, thus making the drainage |:-|u!.|‘ m with the
field worse

Over vears ot \‘.rIELle;; with -.|-|il'.\ field construc
tion, | have always been amazed at how little attention
is given to this critical element, or how many limes at
the last minute the internal drainage systern was
removed from the onginal design specs Lo try and save
moneyv. Kev factors to consider when de stgming
drainage systems for a sports ficld include; moving
water onto the held from \l';!f“llllli”lz_f reds |"i”' of soil
and sonl 'l"l‘[]'- ability to remove excess water away
from the field (storim se wer, creck, ete.): and weather
tactors such as rainfall. In areas of cast Texas where

averag rainifall 1s 55-60 in. per year, proper drainage 1s

I
gomg to be more cntical than in areas of west Texas where werage rainfall is 10-11 in

per vear, for example

First steps

One of the first SIeps 1IN assunng proper dramage is to hire an architectural firm

and/or contractor with extensive specific experience. Just because someone knows how

to run a grader doesn’t mean they can build a sports hield. It

15 |r||]|||rf.m|' to have deve ]I'|I{_'1i 1 very detailed set

ol spec thicahons lor the new field. | am a

amazed at how many sports fields are built
without amy specs tor soil type and
1.[L']>I|I_ l_l[.tHl‘Iz.:t' system, irngation, el
Without these, when a }'-.'1:'1|< I ars-
e, the T4 hool ar cily }i.i- NG recOurse
to get th |1r11]:|1'|ri corrected

Fxcess moisture is generally
removed through surface rmn-ofl
and/or through an installed imternal
._|[.||r..n_:: system. For fields built out
of a native soil or an amended
nahive soil, surface -|l.:|l|.|'.jt IS going

to be the main removal means, For lool-
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A laser attachment can insure that you end up with a uniform,

continuous grade in the base of your trenches.

ball fields, the general guideline is to build a 12-18 in. crown in the center of the field
with a continuous grade from the center to and past the sideline areas

For sandy loam to loam soils, a 12-in. crown is normally sufficient grade (slope) to
remove excess moisture, For fields built with clay type soils, it is recommended to con
struct an 18-in. crown in the center with a continuous grade from the center of the
field to and past the sideline areas. It is important to install a drainage system on the
sideline areas to remove the excess moisture there A5 W ||

I'he image on page 26 shows installation of a 12-18 in. crown on a football field
with a sideline drainage system. Note that many high school football and cits park
fields are also being used for soccer, If this is the case. then the slope for the field needs
to extend well be

then the

yond the normal sideline area of the football field. If this is not done
sidehine areas of the football field where the players stand during games

becomes tormn up a d this wall

IMEAKE 3 ven poor I'|-I‘-|!=L'_ surtace lor l]u SOCCCT ganncs

er helds bult out of native soils, the recomme ndation is to prn-n:h' lor a

crown. While most soccer players prefer a 6-in. crown. they also don't like

F‘]""”'-'- A Guagnmire If an mternal drainage svstem cannot be mcluded m a

best to use a 12

SOCCET he |'i .!; SIET), I'],'l_!'. it 1s =11, Crown 1o mnsure '__:luill
surface drainage
While a crown in the center of football and/or soccer field is
the most effective method to provide for surface drainage, il

hould be lLL'}'__:lilff'l[ that for some fie Ids, surface ill.Hl]-H:‘ can be

d ki y 1
provided by sloping the entire field from sideline to sideline or from
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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.

her's mound are at the same

endzone to endzone. The further the surface water has to flow to get oft the held how .i<]'~.|I|T.|;:: of this desien s that home t‘l'll' ind the prtcher
ever, the less effective the {.i[-iHI.I‘_'I becomes hi :1:|IP_ which for fast Pl h softhall is mmportant
For fields built with a proper sand mix, a 6-in. crown is generally the recommend With the exception of sand-based fields, assuming that the correet sand is selected,
the movement of water into the soil ||I|II!|I_ mhltration) and then down '.|I!“|I'__'I!II the
space m

ed guideline. Providing a continuous, uniform grade on the field is just as important a
ery slow. The amount of pore space ind type of pore

orrect height for the crown. Any low areas in the grade will disrupt the profile (percolation) is v
il 2end rally determine movement of water into and riucnlr_'h a soil [\[--]||\

|oE|\'.’1E|‘1;' the «
flow of surface water from the field l|||11:rl|'-<r grading and settling ol th '.nl]r-.-nll are the the s
Wo muam reasons lor |.-\-. Areas occumng n the hin |! (141 i-||' M ropores !.ih;e pores |'-||-\1.F.| for _'_ll“l:l ‘il Nnage .||||_| ;jn--\lf aerahion | ut |J|\".i-:_{
for very little moisture retention, Mic ropores (sm il pores ]n:-u'.n]l' for good moisture
ports held con

'I'\:"! 1or |

retention, bul |.-|.|'.',1|r very little 1|T.i:||J,;L and acration. Sands

Baseball fields

For baseball fields, the high point of the hield should be the pitcher's mound
which 1s normally 10 inches higher than home plate. Then the field should be -.||-'|NI|
1 all four directions away from the mound ata 1.0 to 1.5 % slope. As with football
and soccer fields, this slope needs to continue to the sideline areas of the ficld and Suluge
then some type of drainage system installed 1o remove excess moisture from this area tile line
Also, for baseball fields it is verv important that this 1 to 1.5% slope continug \
icross the skinned portions of the field and into th Id. If constructed correctly . outfleld
there will | r novement ol water down h the -:-'.i|>'||1:|:. m the tmm
kinned area of the field. Surface drainage 1s the maim method to remove excess 1to2% gmde 1t02% grﬂdf
water from this portion of the baseball field
\nother problem that often occurs on bascball fields is the build up of lips on the
I ireas next to the skinned area; these lips will prevent water from Howing off the
ki | 1 and into the grass, Regular maimtenance |.-.|||iz:r'\-u.'-'|||-- Irom the
ki | y, t 1 sloped at a | to 1.5% slope to the outfield fence
Ihe ima ide aideline for grading a baseball field. For soft
ball fields they ar f « s to grade the field. The most common
rrade is to sl 1 it the backstop and going toward the outfield
fences ] | iu::--
\ second method is to pr le a level crown through the center of the softball
! ing wers mound through second base and then to
ter fiald  to 1.5% grade from the center of the field Here's a basic guideline for grading a baseball field.
I nter of the field to the left sideline, The
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f Maintaining the Grounds

End Section Crown for Football Fields
Constructed with Native Soil

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

struction generally have more macropores and fewer micropores. While these soils pro-
vide for excellent internal drainage of excess moisture, they generally require more mput
of supplemental irrigation and fertilization to maintain a healthy stand of turfgrass

On the other hand, native soils high in clay and/or silt content have a larger
number of micropores and fewer macropores. Internal drainage of excess water on
these type fields is very slow. Providing a crown for good surface drainage is a must
for these fields. Before selecting a particular soil, send a sample to a certified soil
testing lab to be tested for texture analysis, porosity, saturated hydraulic conductivity,
and compressibility. This step is not an option but a must. While testing for physical
characteristics of a soil is considerably more expensive than chemical analysis, the
fee for these tests is a drop in the bucket compared to the overall costs of construct-
ing a sports field

Another step that is often overlooked by inexperienced contractors is removal of the
excess moisture from the subgrade. Movement of water into the subgrade of the field
can only occur once the hn|m=ri ]:Irail!‘; becomes saturated. Then, t[t.lllhl:;( of the field
oceurs at percolation rate of water down through the subgrade, which as a rule is much
slower than the percolation rate for the topsoil. If means are not provided to assist in
removing excess water once it hits the subgrade, then the field will tend to hold water
at the interface between the subgrade and the Irr|}\f||l

During heavy rainfall, the field then acts like a bathtub and fills up with water, thus
dramaticallv increasing the amount of time required for the field to drain. On native
soil fields, it is very important that the subgrade not be heavily compacted before plac-
ing the topsoil mix over the subgrade. This is often another mistake inexperienced con-
tractors make. Compaction of the subgrade will further reduce the flow of water from
the topsoil profile down into the subgrade, thus increasing the time required for remov-
ing excess moisture from the topsoil. While you do need a firm subgrade to prevent
excess settling of the subgrade, do not heavily compact the subgrade before placing top-

soil over the \th_;:.lt]t

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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 Achieving successful drainage

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 ml!gr;nlv. 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 f.
spacing for sand-based fields. However, on native soil fields I would recommend a max-
imum of 10-15 fi. spacing. The grade on the trench should have a minimum positive
slope of 0.53% 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 |h‘t[fiL']L‘\, silt and L'!;l_\', 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.

Next, place a 1-2 in. laver 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

Most 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
used, it is very important to place the holes on the bottom of the trench to encourage
faster movement of water. Note, the common size for drainage trenches in the sub-
grade of sports fields is 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 sidelines,

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. Instead of digging trenches in the subgrade, they laid this
pipe flat on the surface of the subgrade, covered the pipe with a 4-in. laver of fine grav-
el, and then placed the sand topsoil mix over the gravel, So far this has worked excel-
lently. The key to this system is installing a uniform, continuous subgrade surface with
no low areas. 'The slope should be a minimum of 1% with a 1.5% grade ]‘1='1l‘”t'*|- Itis
also critical that a laver of fine gravel be used to cover the pipe. Also, spacing for the
drainage pipe should be placed at a 10-15 ft. spacing for best results. Note, | would not
recommend using this type ol lll<||lh|}_:t' systemmn tor sporl fields constructed using nahive

sST

soils and/or amended native soils

James A. McAfee, Ph.D., is associate professor and extension turfgrass .\Ifji't'h.flri.'\'f with the

lexas ( .‘imlf}t'hr!ru' Extension Service in Dallas.

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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