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resources for locating such a soil. Some blenders have a
three-hopper blender that can mix sand, soil and peat in
one process. Without this, the material swill have to be





Drainage
System
Diagnosti
and

TrOD ....

by Francois Hebert

Whether from a design
standpoint or when we
are faced with trying to
diagnose and correct
water related problems

on an existing sports field, drainage
should be considered as a complex and
integrated process rather than as a
mere assembly of pipes and mechanical
systems.

Drainage performance is dependent
on how a sports field was designed and
constructed and the nature and quality
of materials used. It's important to keep
in mind that very seldom is a single fac-
tor the cause of the breakdown of a
sports field's drainage performance. We
will briefly browse over some of the
physical factors involved in drainage

24 April 2000

system performance and attempt to
illustrate some of the inter-relation-
ships which should be explored when
diagnosing drainage problems on a nat-
ural sports surface.

In order to understand a given
drainage situation and formulate last-
ing corrective measures, it is critical to
draw a comprehensive picture which
also takes into account less tangible fac-
tors such as the intensity of use of the
quality of maintenance, among others.
These factors are just as instrumental
in the long term in maintaining the
quality of the playing surface and the
integrity of it's drainage potential.

system prob-
lems is to follow the

paths the water will take when exiting
a sports surface. Besides evaporation, it
will do this by three main avenues

Over the surface as runoff;
Through the soil profile, and eventu-

ally;
Out of the profile and into an under-

ground drain network.
Drainage problems will thus occur

along one or a combination of these
paths, and diagnosing the causes of a
breakdown of drainage performance is
best done by investigating each of these
separately and then in combinations.

PHYSICAL FACTORS
One approach to diagnosing drainage

Surface Drainage
Surface drainage by runoff is the turf
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manager's first line of defense in the
fight against water-related damage.
In many cases where sports fields are
built with heavy native soils, runoff is
often the only immediate means of
drainage. If there isn't sufficient slop-
ing of the surface, water will stand,
saturating the soil and contributing to
the deterioration of the turfgrass
cover over time.

The wear, tear and pounding caused
by player activity will inevitably lead to
a modification of the fine grading of a
playing surface. This results in low
spots in which surface water collects.
This is often compounded by the deeper
compaction of the underlying soil pro-
file. In this case, one easily perceived
surface problem hides a more insidious
soil related compaction problem. So,
when correcting the former, the latter
must be addressed.

Surface drainage problems are the
most visible and easily diagnosed. The
important thing to keep in mind is that
they are often symptomatic of more
hard to perceive soil-related problems.

Drainage by Percolation
The deterioration of a sports field
drainage performance is most often due
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to a breakdown of the soil's inherent
characteristics and properties.

Percolation is the vertical movement
of water through the network of larger
pores in the soil. When this pore net-
work is obstructed, constricted or other-
wise interrupted, percolation is
inevitably affected.

Identifying soil type
Soil analysis should be the first step
taken when drainage problems occur. A
particle size distribution curve will tell
you what type of soil you are faced with
and what problems you can expect. This
way, you can anticipate compaction
problems and include preventive mea-
sures in your maintenance program. In
new construction projects and cases
where renovation work is contemplated,
the soil analysis can help in formulating
a soil amendment scheme which can
greatly improve drainage performance.

Compaction
The pressure caused by player and
maintenance equipment traffic com-
presses the soil mass, reducing the
overall pore space and the individual
pore sizes.

In more extreme instances, the soil's

very structure can be destroyed and
percolation breaks down dramatically.
This often occurs in soccer goal mouths
and other areas of concentrated traffic.
But compaction also affects other less
trafficked areas of sports fields. This
process occurs over longer periods of
time and is less easily detected, but is
just as serious in the long term. These
compacted areas will be identifiable by
a change in the turfgrass texture, the
presence of weeds in greater numbers
and eventually standing surface water
when the compaction has caused a
great enough depression of the soil.

Stratification
Certain construction, maintenance and
repair operations can induce a problem
called stratification. Thin layers of soil
can find themselves trapped in the root
zone. These can be caused by topdress-
ing, sod repairs or other operations
where outside soil is laid on the surface.
These layers accumulate over time.
The problem they create is that they
interrupt the downward flow of
drainage water. Each layer encoun-
tered further slows down this flow.

continued on page 27
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Buy online at Feature of the Month

The ABC'sGrounds Maintenance:
Volume 1 Softball Fields,
by Ground Maintenance
Services,
A videotape training series for soh-
ball groundskeepers. Computer
graphics and detailed explanations
provide unique insight and under-

standing of athletic field care, These videos also make great
teaching tools for new, part-time & temporary field assistants.
Features settings of hitting pads; chalking batters box; chalk-
ing fair line; sinking multiple pitching; rubbers; sinking multi-
ple bases; breaking up hard day; surfaces; water removal in
day; areas; edging the running track. VIDEO. 40 minutes.

Street (No P.O. Boxes) 406 7 $49. 95
State

Country

Exp

The ABC'sGrounds Maintenance:
Volume II Baseball fields,
ky Ground Maintenance
Services,
A videotape training series for
Baseball groundskeepers. Computer
graphics and detailed explanations
provide unique insight and under-

standing of athletic field care. These videos also make great
teaching tools for new, pertfme & temporary field assis-
tants. Features setting/rebuilding; homeplate area; rebuild-
ing pitchers mound; sodding dugout walkways; appli((ltion
of crushed; brick; rounding infield crescent; complete infield;
repair of turf; fertilizing & overseeding, patterns; reducing
infield lips; removal of dew from grass; water removal in
day areas; edging the running track. VIDEO. 55 Minutes.
4068 $49.95
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All Sales Final
Prices Subject ,to Change
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Payment must accompany all orders
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Pictorial Guides to
Quality Groundskeeping
Book I and Book II,
by Floyd Perry,
The only textbooks on the

market for the grounds supervisor, athletic coach, little
league volunteer, or baseball purist. Over 500 photos in
each text with many in color. Book One, " Covering All The
Bases" (100 pgs) covers Mound and Home Plate Repair;
Edging, Dragging, lip Reduction; Water Removal;
Homemade Equipment and Tricks of the Trade. Book Two, "
There Ain't No Rules ",(108 pgs.) covers Football, Soccer,
Softball, little League, Minor League, College and High
School Facilities. Also covers Curbside Appeal; Tricks of the
Trade, New Ideas for Easy Maintenance; Professional
Research from Higher Learning Centers and much more.
4008 Covering All The Bases-Book I $36.60
4009 - There Ain't No Rules- Book II $36.60
4022 - Pictorial Guides to Quality
Groundskeeping 2 book set. $69.90

Add 8.25% tax for Illinois residents

Shipping & Handling fUPS delivery)
1-2 bks $7.50 7-10 bks $15.00
3-6 bks $10.00 IO+bks $21.00

International Shipping (add US$201

TOTAL AMOUNT DUE ( NO COD)

Make checks payable to:

ADAMS BOOK GUILD

2101 South Arlington Heights Road, Suite 150

Arlington Heights, IL 60005-4142

Tel: 1-800-396-3939 •

Fax: 847-427-2037
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continued from page 25

The soil which
becomes trapped in
sod can have this
very effect. It is

important therefore to try to obtain sod
grown in the coarsest material possible
so that stratification isn't created at the
very surface of the profile.

What is surprising and confusing
when trying to understand a particular
situation is that layers of coarse materi-
als are just as disruptive as are layers of
fine soils. They will cause a phenome-
non called a "perched water table"
which can cause the saturation of the
soil profile with water. Furthermore,
1/8th of an inch of imbedded soil is
enough to seriously affect drainage.

Stratification can be observed when
soil cores are taken with a soil sampler.
A hole dug with a square shovel will do
as well. If horizontal lines can be seen
in the profile when taking out the sam-
ple, this is a sure sign of stratification.
Sometimes, the differences in color or
texture can be very subtle.

Underground Drainage
A sports field's underground drainage
network is often pointed to as the

source of overall drainage
problems. We see stand-
ing water on the surface
and go to the system's
outlet only to find little or
no water pouring out.
Immediately, the pipe
network is held responsi-
ble. But an underground
drainage system's effec-
tiveness can be no greater
than the extent to which
water can reach it. A
basic fact of underground
drainage is that drainage Depressed surface grading, destroyed soil structure and
pipes cannot pull water compaction: a classic example of integrated drainage prob-
from the soil. If we chose lems. Photo courtesy: LANGO Amenagement Inc.
to elaborate on soil-relat-
ed problems before talking about
drainage pipes, it is because the soil is a
far more critical factor in drainage
Issues.

If drainage pipes have been laid cor-
rectly, with sufficient fall to ensure pos-
itive water movement toward the out-
let, and there has been no heavy vehicle
traffic over the pipes, the system's
integrity can probably be assumed.

Of course, fine particles can migrate
through the system and clog up the
pipes. These should be flushed out peri-
odically to maintain flow velocity. The

use of geofabrics around the pipes or
trenches as a filtering device to keep out
fine particles is often held responsible
for costly drainage breakdowns and
many reject this practice completely.
There exists on the market a myriad of
different geofabric types, some designed
for very specific applications, and while
some are very suitable as filters to keep
particles out of a system, others have
the exact opposite effect and some actu-
ally repel water.

Factors to consider when looking at a
drainage pipe network to diagnose

Call 1 (800) 817-1889 use Fast Fax #1130400 and/or Circle 113 on Inquiry Card
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suspected problems
are among others
pipe depth, spacing,
diameter (although
in many instances
there is so little

water reaching the system that pipe siz-
ing is not an issue), sloping, contamina-
tion with migrating soil particles, etc.
Many of these issues are directly relat-
ed to the system's design and not much
can be done to correct them after con-
struction. Clogged pipes can sometimes
be flushed out with water to eliminate
silting, but this won't solve the problem
in the long run and it will then become
a maintenance issue to keep pipes free
of obstructions.

TROUBLESHOOTING AND
CORRECTING DAINAGE
PROBLEMS
Grading-related drainage problems can
be avoided by ensuring regular mainte-
nance in order to prevent deterioration
of the surface. Frequent overseeding
and sand topdressing should be inte-
grated in the regular maintenance regi-
men as means to preserve grass cover
and avoid slight depressions.

But topdressing cannot be counted
upon for the quick fix of a pronounced
low spot, even over large areas. This
will have to be repaired by cutting out
a patch which will then be topped off
with an appropriate soil mix in order
to correct the profile. The imported
mix should be blended into the under-
lying soil to avoid stratification and
alleviate compaction. This can then be
seeded or sodded.

Some soils are by nature more prone
to compaction than others. Because of
their fine pore structure, heavy clay and
slit soils hold water in rather than
allowing it to flow through. In lighter
sandy soils, larger sand particles lock
together to preserve the pore structure,
thus providing a better and longer last-
ing resistance to compaction. A particle
size analysis can help define an appro-
priate soil amendment formula if you
are contemplating building a new
sports field or renovating an existing
one and must work with the native soil
in place.

Soil compaction can be controlled by
proper maintenance practices. There is
on the market a great variety of aera-
tion and decompaction machines which

can help check soil compaction.
Typically, aeration machines will work
at shallow depths and have limited
decompaction action, but their repeat-
ed use can help keep the top of the soil
profile looser, while helping to control
thatch buildup and promoting better
gas exchange between the roots and
the surface.

Other machines are designed specif-
ically for deep decompaction of a soil
profile. Some of these machines are
composed of tines which are pushed
deep into the profile and then pulled
out with a prying motion. This frac-
tures the compacted soil, creating chan-
nels deep into the profile which will
allow deep water and air movement.
Over time, when this is done in con-
junction with medium to coarse sand
topdressing which is brushed into the
openings created while decompacting,
the very nature of the soil can be
altered and improved and it's suscepti-
bility to compaction reduced. This will
also help the movement of surface
water into the profile.

Correcting soil stratification can be
tricky. The layers must be broken up
in order to allow water to travel

For better seed establishment, regardless of weather or soil condition, use PennMulch. Just call your
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through. Sand topdressing combined
with aeration and decompaction will
help over time.

In cases where construction and ren-
ovation requires the use of soil extrane-
ous to the site's, one very easy way to
avoid stratification is to work the
imported soil into the existing material.
This eliminates the clean cut transition
between layers which causes this type
of problem.

When topdressing, fine soils should
be avoided at all costs. If possible, a
reliable supplier should be identified
and the same material should be used
every time, so that if there is a build-up
of successive layers, the granular char-
acteristics will be consistent.

SPORTSTURF DRAINAGE
AND SPORTSTURF USE
Drainage problems plague a great num-
ber of sports installations situated in
temperate climates. As illustrated
here, there are no single or even simple
solutions to these problems. And we
didn't even discuss the less concrete fac-
tors such as the intensity or type of use
these surfaces are subjected to.

As we mentioned, some sports fields

built almost flat. with
heavy native soils have
only evaporation as a
means to evacuate sur-
face water. Sand based
constructions are meant
to address the specific
issue of drainage and a
sports field's resistance to
compaction. But this type
of construction has come
under scrutiny over the
past years and there
seems to be a trend
towards a higher content
of fine particles to
increase surface stability
and the soil's compatibili-
ty with the needs of turf-
grass growth. But this inevitably affects
drainage performance.

As the need for more and more
sports field-hours increases dramatical-
ly, the drainage issue becomes increas-
ingly pressing. Every month, new prod-
ucts and techniques are introduced,
while time proven methods such as slit
drainage resurface. So, as technology
evolves, it will become important for the
turf manager to gain a working under-

Aeration or decompaction done in conjunction with sand
topdressing will help increase the drainage performance

of a sports surface. Photo reproduced with the
permission of Washington State University.

standing of the many processes
involved so he or she can be self suffi-
cient in solving the problems that arise.•Landscape Architect Francois Hebert
represents Lanco Amenagement,
1110 Place Verner, Laval, Quebec,
Canada H7E 4P2;phone: (450) 664-
4444; fax (514) 664-4555; e-mail:
lanco@total.net.
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Lebanon Turf Products Distributor or 1-800-233-0628.
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by Dr. Tony Koski

Doyou analyze why you perform certain turf
management practices, how often you per-
form them and what you want to accomplish
in performing them? Common sense cultiva-
tion requires careful consideration of each of

these factors.
Cultivation procedures-coring, drilling, slicing, spik-

ing, grooving, water injection-can be employed for any
number of reasons. The reason for (and method of) culti-
vating should be determined on the basis of what prob-
lem one is trying to correct. Problems that may be cor-
rected, at least in part, by well thought-out cultivation
include:

• Surface compaction
• Subsurface compaction

topdresser that can
green up your bottom line!

There's nothing else like it for
COMPOST and other to.pdressings.

• Capture profits in the exploding Green Trend market by
spreading envuonmemstiy friendly turf care materials

• Unique narrow design permits access to previously
inaccessible areas, yet provides spread pattern up to 66"

• Affordable; one-person operation; no-tools adjustment

stmpJiti!>~Ml'l!rJ,ifMfJlulit PnJPductlJ

TOLL FREE 1t "S' .3' ••

Circle 116 on Inquiry Card

30 April 2000

• Subsurface layering
• Standing water
• Low infiltration/percolation rates
• Isolated dry spots
• Organic matter accumulation/thatch management
• Presence of high levels of soluble salts and/or sodium

Compacted and Layered Soils
Compaction reduces the rate of water infiltration and
percolation and air movement within the root zone. But
one must determine how deeply the compaction zone
extends into the soil. 'Io complicate things, layering can
similarly impede water and air movement. To develop a
successful cultivation strategy, it is essential to deter-
mine exactly where the problem lies.

Cup cutters, soil probes and shovels can be used to
look for signs of root zone trouble. The careful extraction
of an intact soil core or profile can reveal the presence of
layers or compaction zones. Take a few cores and deter-
mine how deeply roots are penetrating. Rooting may stop
at the interface between two different layers, and the
layers may be visually apparent. Layers may be com-
posed of soils of different textures, or may be due to accu-
mulation of organic matter. They may have different col-
ors, or may retain moisture differently.

Compaction is not as easy to visually detect from a
core. Less compacted soil may separate or shear off of a
plug or profile. Rooting depth may be very shallow, as
roots will not grow where there is a lack of oxygen.
Compaction doesn't always occur near the surface of the
soil, as it most commonly does. Compaction deeper in the
root zone may have occurred during construction, where
soil was compacted but then only cultivated to a shallow
depth prior to seeding or sodding. Deeper compaction
may result from years of core cultivation (hollow- or
solid-tine) to the same depth, developing a compaction
layer just below the penetration depth of the tines.

Some soil testing labs that specialize in turf soils offer
the testing of intact soil profiles. By close examination
and testing of sample profiles they are able to suggest
reasons for poor turf performance and recommend man-
agement tools for solving those soil problems.

Wet Soils
Constantly wet soil may be indicative of poor internal
drainage, which could be caused by compaction or layer-
ing (which can perch a water table). Of course, heavy clay
soils always may appear to hold water, even if they are
not compacted or layered. Cultivation can relieve com-
paction and mitigate the effects of layering, but will not
necessarily "fix" a heavy soil. Replacement of a "heavy"
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