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OUR OBJECTIVE: The collection, preservation, and
dissemination of scientific and practical knowledge
and to promote the efficient and economical
maintenance of Golf Courses.

Information contained in this publication maybe
used freely, in whole or in part without special
permission as long as the true context is
maintained. We would appreciate a credit line.

"DRAINAGE: (con't from page 1)

The United State Golf Association was one of the first
organizations to explore drainage systems designed
specifically for sports turf. It sponsored univgaaity
research into combinations of soil mixes and drainp® to
improve the condition of golf greens. This led to the
development widely recognized USGA Green Section
method, a fairly complex procedure of complete
modification of the top 18 inches of soil combined with an
arrangement of drainpipe.

Most research in sports turf drainage has centered
around golf courses. Other methods developed for golf
courses include the Purr-Wick and Cambridge systems.
This technology has crossed over into athletic field
construction and modification, perhaps most notably
with the development of the Prescription Athletic Turf
(PAT) system and other methods incorporating large
quantities of sand.

At the same time, manufacturers of drainpipe have
developed new products to give the sports turf manager
more options when it comes to constructing or
modifying drainage systems. Among these is smaller
and thinner perforated drainpipe, which can be installed
in narrow trenches to minimize surface disturb :
They have also begun to wrap perforated pipe or plastic
cores with filter fabric to keep fine soil particles out of
drain lines. Equipment to install new drain lines and to
inject sand into existing root zones is also more widely
available.

Simply installing drainpipe or replacing soil with sand will
not completely solve drainage problems. These
techniques may help, but they should be considered as
just part of the solution. The sports turf manager needs
to understand the strengths and weaknesses of every
component of the drainage system. But first, he must
distinguish between the different sources of excess
water.

Surface Water. The most obvious way to control soil
moisture is to restrict surface water. Natural rainfall,
runoff from another site, and irrigation can be managed
to varying degrees.

Frequently drainage problems are caused by runoff from
adjacent slopes, paved surfaces or structures. C'al
turf areas must be isolated from other areas “With
interceptor drains designed to remove both surface and
subsurface water.



The slope of a turf area plays a major role in
surface drainage. A one-to-two-percent slope is
generally recommended. Soils are only able to
absorb water at a certain rate. When rainfall or
ir@tion exceeds this rate, the excess water will
fl the area unless the slope of the surface
causes it to run off. Surface drainage also
contributes to the effectiveness of subsurface
drainage.

Great advances have been made in the past few
years toward applying only the amount of water
that sports turf needs. Advanced controllers now
enable turf mangers to adjust irrigation cycles to
fit weather conditions. They allow turf
managers to repeat short cycles with a delay to
prevent runoff.

Poor infiltration is
often the result of a
heavy thatch layer in
moderate- to
low-maintained areas.

Sprinkler heads and pumping stations have been
refined to apply water at a rate that the soil can
absorb. Soil moisture sensors are being used to
override irrigation schedules, and on-site
weather stations can feed data to controllers to
help the manager regulate water use. These
advances have taken much of the guesswork out
of irrigation.

Subsurface Water. Controlling surface water is
not even half the battle. One source of moisture
to which turf managers are beginning to pay
more attention comes from below. . .subsurface
water. Golf courses and recreational areas are
frequently built on flood plains, coastal land and
other low-lying areas. High water tables and
subsurface water can confound efforts to control

oisture. You will understand why later in
the article. Poor-quality subsurface water can
also contaminate the root zone and complicate
turf management.

"The presence of a water table within six feet of
the surface indicates the need for improved
subsurface drainage," warns Dr. James Beard of
Texas A&M University. A high water table
interferes with the removal of excess water from
beneath the root zone he adds.

A network of drainpipe prevents subsurface

water from saturating the soil above-in addition

to removing excess water that percolates down

from the surface. So drainpipe can be used to artificially
lower a high water table. As long as the water collected
by the drainpipe flows or is pumped away, a new, lower
water table will be created.

Water Movement . The most difficult aspect of drainage
to understand involves how water moves in through soils.
By observation, we know that water is pulled downward
by the force of gravity. But there are many other forces
which can counteract gravity. For example, water will
move in a sponge or cloth from a wet area to drier areas
regardless of direction. The same forces are at work in
soils.

One of the best explanations of soil-water movement
was presented by Albert Marsh of the University of
California at Riverside in the book Turfgrass Science,
published by the American Society of Agronomy. Marsh
brought a refreshing clarity to the complicated subject.
Water movement depends greatly on soil texture. That
texture is determined by the size and shape of the solid
particles in the soil and the amount of open space
around them. This space is commonly referred to as
pore space, and may total 35 to 70 percent of the total
soil volume.

Turfrass roots grow in these spaces by utilizing the air,
water and dissolved nutrients found in them. When a soil
becomes compacted by frequent surface traffic, the
volume of pore space is reduced, harnpering root growth,
aeration and drainage. This is the primary justification
for regular mechanical aeration of the top two to three
inches of soil, the portion of the soil most susceptible to
compaction.

Clay soils consist of very small, plateshaped particles.
While the total volume of space around these particles
may be the same as in other soils, the individual spaces
are much smaller. Pore spaces arre larger in loam soils
and largest in coarse, sandy soils.

Under normal circumstances, water does not flow
through soil pore spaces like sand through an hourglass.



(con't from page 3)

Instead, water coats the soil particles as a film and flowé
from one particle to another in film form.

This film flow is slowed and even stopped by two forces.
The first is the force that holds one water molecule to
another, called cohesion. Examples of cohesion are
when a drop of water builds up at the end of an

eyedropper without falling. . .or the presence of droplets
on a cold glass on a hot, humid day.

Soil particles hold onto water molecules by a
second force called adhesion. The attraction
between the soil particle and the water is
greatest when the film is very thin, and
decreases as that film gets thicker. As the
amount of water in the soil increases, so does
the thickness of the film.

Contact between soil particles and film allows
the forces of cohesion and adhesion to interact
to move water from wetter to drier particles.
Since the contact between particles is greater in
fine-textured soils than in coarse soils, film flow
is also greater. This is also why fine-textured
soils hold water more tightly than sandy soils.

When soils of different texture are in layers
within a root zone, the contact between soil
particles between layers is not as great. For that

reason, film flow is disrupted. This is why a fine
soil will not drain well into a coarser soil, or vise
versa. Subsurface layers area major cause of
poor drainage.

Film flow is sometimes referred to as capillary
movement or unsaturated flow. When all pore
spaces are filled with water, the soil is called
saturated. This is an unhealthy situation for turf
since the water occupies the space previously
available for vital gases. Beneficial
microorganisms in the soil which require oxygen
can't function properly, and the necessary
exchange of gases between the roots and soil air
is disrupted.

At the point of saturation, the forces of cohesion
and adhesion approach zero. It is at this point
that water will begin to flow by gravity through
large pore spaces in the soil. Since sand has
the greatest percentage of large pore spaces,
saturated flow is greatest in sandy soils.
Saturated flow is poor in fine-textured soils.

This is also the point at which water will m
from a fine soil into a coarser one, or from
into perforated drainpipe or French drains.

Marsh cautioned that the soil immediately above
a subsurface layer or drainpipe will be wetter than the
rest of the soil. He advises that drainpipe or layers of
gravel be placed beneath the root zone of turfgrasses.
Marsh said many people presume that a gravel layer
should provide excellent drainage and are surprised
when excessive wetness above the layer is revealed.

For this reason slit trenches filled with sand should
extend all the to the surface to the soil. If soil is placed
on top of the sand, it will have to become saturated
before water will begin flowing into the trench. Sand will
also filter out fine soil particles that can plug the openings
in drainpipe or filter fabric wrapped around them.

Percolation. The flow of water through the soil is known
as percolation. When designing a green or field, the
architect should select a soil mixture that will provide a
percolation rate approaching the rate of a typical rain
shower. Since the uniformity of the soil mixture ove‘
area is important, attention should be paid during
construction to make certain that all soil components are
thoroughly mixed.



Under favorable conditions turfgrass roots will grow a
foot or more deep. When poor soils and inadequate
drainage shrink this depth to less than two inches, the
turgrass plant is stressed and is not able to recover from
sport-related wear. It will also be more prone to drought,
winterkill, diseaes and tearing.

Resodding the area will accomplish little since the new
sod will suffer the exact same fate. New sod can further
complicate drainage if its soil texture is different from the
root-zone mix.

Part of the advantage of having subsurface drainpipe is
lost if water is not able to percolate down to it at a
reasonable rate. Soil and drainpipe must work together
to be effective.

Water moves more slowly in finer soils. It can take water
in a clay-based field more than a day to reach drainpipe
installed four feet below the surface, explains Steve
Helmrich of Advanced Drainage Systems, Columbus,
OH. Superintendents and sports turf managers rarely
have the luxury of that much time. To overcome this
problem, soils with higher percolation rates are used and
drainpipe is installed at shallower depths.

Beard cautions that the artificial water created by tile
should be as deep as possible when salt intrusion is
likely.

SOIL TYPES VS. WETTED PATTERN

Sandy Loam Clay

(Coarse)  (Medium) (Fine)

5 to 9’ 9’to 14+

Infiltration rates, inches/hour

Soil texture Level Sloping Steep
Sand 1.0 0.5 0.3
Sandy loam 0.5 0.3 0,2
Loam 0,25 0,18 0,12
Clay loam 0,15 0.1 0,07
Clay 0.10 0,08 0,06

In such cases drainpipe may need to be installed
as deep as six feet instead of the more
common 18 inches to three feet.

The shallower drainpipe are installed, the closer
they must be together, says Helrich. "The old
rule of thumb is ten feet apart for each foot of
deep." Again this depends greatly upon soil
texture. Water movement to the drainpipe can
be improved by sloping their subgrade toward
the pipe. Some drainage systems include
grading the subgrade in a series of "Hogbacks"

to facilitate the water movement to the
drainpipe.
Infiltration. A soil may have a reasonable

percolation rate, yet puddies still form on the
surface following rainfall or irrigation. The
problem is poor infiltration. Many things can
slow infiltration. They include compaction, an
increase in the amount of organic matter in the
surface soil, resodding with turf grown in soil of a
different texture, and development of a heavy
thatch / mat layer.

"Poor infiltration is frequently the result of a
heavy thatch-mat layer that has developed over
time in moderate-to low-maintained areas,"
reveals Don Hogan, an engineer of sports
surfaces in Seattle, WA. Furthermore, fields or
turf areas that have been flooded will often suffer
from a deposit of silt. For this reason, regular
maintenance of the surface and surface soil to
maintain infiltration is critical for the protection of
the drainage system.

The infiltration rate also depends upon the
texture of the soil surface. A level sand surface
will allow roughly an inch of water per hour to
infiltrate, while a level clay surface allows only a
tenth of an inch to infiltrate in one hour (See
table for other rates).

The slope of the surface also affects infiltration .
Sloped portions of large, undulating greens may
have a percolation rate half that of level areas.
For this reason, irrigation schedules should be
set to the slowest infiltration rate on the green,
which would be the sloped portion.

(con't on page 6 )



(con't from page 5)

Infiltration can vary within a turf area for other reasons,

complicating both drainage and irrigation. Some surface
soils and thatch can actually repel water by interrupting
film low. This condition is called hydrphobia. It is
detectable by noticing turf that shows wilt symptoms
before surrounding turf and by taking soil core samples.
Wetting agents can be applied to restore film flow to
hydrophobic soils or thatch.

Aerification, slicing and light verticutting can be utilized to
open up hydrophobic soils. Mixing soil cores and
topdressing into the surface following aerification will
also help reestablish film flow of water.

The spacing on sloped sites should be closer than on
flat sites. Since heavy, fine-textured soils hold onto
water longer, spacing for these should also be closer.

Manufacturers and their distributors can tell you how
much water a particular drain structure transports in
gallons per minute. They can also help you calculate
how many gallons of water fall over an area per minute
to match drainage with rainfall.

Excerpts from the Drainage: The Safety Net of"
Sports Turf Management" in the Feb. 1989
Sports Turf Magazine.

Pictures provided by Brian Bagley, Saratoga CC

Bypass drainage is proving to be a practical way
to renovate older, poorly designed systems
without major reconstruction.

Better drainage and irrigation give the.
Superintnendent control he needs to increase
the durability and condition of natural sports turf.
Superintendents can speed up greens for
tournaments and sports turf managers can
reduce compaction and improve durability of
fields by reducing soil moisture before events.

They can lower surface moisture to discourage
encroachment of annual bluegrass or the
development of diseases. They can also
increase soil moisture temporarily when
aerifying, overseeding, or applying fertilizers,
insecticides and soil herbicides. The control
provide by drainage reaches nearly every phase
of turf maintenance.

That is why drainage is said to be the most
important aspect of sports turf design,
construction and maintenance. Good drainage
is an inescapable precondition of high-use
recreational turf. Without it, the superintendent
is trying to balance on a tightrope-without a
safety net to catch him if he falls. It's too risky.

The bottom line is, according to Hogan, "If you
can't afford proper drainage, you're going to
waste money on everything else."




BYLAW CHANGES

In past months there has been much talk about
Bylaw changes. the basis for these has been
mainly in the membership classes, due to some
gray areas. Instead of just changing one or two,
the Bylaws are being gone through from front to
back. It takes many many hours of rewriting and
editing, which is the biggest reason for the delay.
The Board hopes to have them completed in the
months to come for a vote on by the
membership.

Please bear with Board and the Bylaws
committee; there are a few gray areas that can
affect other Bylaws, so it makes the process a
little more difficult.

The new changes will hopefully make things
easier for the Board and the membership.

Sincerely,
Al Schlothauer, CGCS

MEMBERSHIP UPDATE

At a recent Board meeting for the purpose of
reviewing our present membership, it was noted
that quite a few of our members are qualified to
take their class A & B exams. It is the goal of
any good association to grow and prosper in
order to survive. Ours is no exception. Too
merely become a member is not enough. The
Board realizes that due to the nature of our
business it is sometimes hard to schedule the
time to take your exam. The Board is also
sensitive to the fact that some people have
trouble taking exams. Trust me, you're not
alone. It is for this reason we would like to set
up a special study session to help our members
prepare for their exams. If you are interested in
participating in the study session in September,
please call Pete Galea, CGCS, at Crystal
Springs GC, (415) 342-4188. Remember, this
isn't only for the benefit of the association, it's
for your's as well. Take the time and get
involved.

ALL APPLICATIONS TO UPGRADE TO
ANOTHER CLASS, MUST BE IN THE OFFICE
BY AUGUST 20 IF YOU PLAN TO TEST AT
THE SEPTEMBER MEETING.

LAR TE

The Golf Course Superintendents Association of
Northern California has for the very first time
initiated a Scholarship Program for students in
the Horticultural field. At the present time we
have two viable scholarships in effect and one
more in the process. These scholarships are
available to deserving students at Diablo Valley
College, Pleasant Hill, Foothill College, Los
Altos Hills and Solano Community College in
Suisun.

The Scholarships are funded by an allottment
from th dollara for golf and by contributions to the
Scholarship and Research fund.

Our first scholarship was awarded to Roxanne
Baxter-Wilson, a student attending Diablo Valley
College. It was a wonderful choice. Roxanne is
a single parent struggling to support herself and
her six year old daughter. She is a full time
student , works part-time, runs her houselhold
and st Il manages to maintain a 4.0 grade point
average.

This award has fullfilled one of our goals, of
having the opportunity to help someone to
further their education and perhaps to also make
a difference in their life.

By the awarding of scholarships to needy
students we can create an awarenss within the
community of our association and build for the
future of the Turf Industry.

The annual award to each school is valued at
$500.00. The main criteria is: enrolliment in the
Horticulture Program, financial need, extra
curricular activitires, scholastic achievement and
a demonstrated interest in  Turfgrass
Management.

Article by Joe Rodriquez, CGCS, Scholarship
Committee Chairman.

A LOOK AHEAD

July 20.......GCSANC Board Meeting
July 24  Jr. Golf Tournament-SantaClara
Golf and Tennis Club

July 27 Sharon Heights G&CC-Supt.-Pro Tourney

Oct. 23 Woodbridge G &CC
Oct. 18-19 GCSANC Seminar
Nov. Franklin Canyon GC
Dec. 1 Christmas Party



MEMBERSHIP FOR JULY

New Members

Class A

Rich Eichner, Discovery Bay CC

Class B
Scott Lewis, Menlo CC, Redwood City

Class F

Mike Blume, Turf Tech, Sacramento
Roger Larson, Larson Golf Inc., Napa

Pending Exam

Evaristo Hernandez, Jr., King City GC

Fred Burns, Wilcox oaks G&CC, Red Bluff
Rick Keys, Ridgemark GC, Hollister

Rogelio Martinez, Salinas Fairway GC, Salinas
Tim McCoy, Tayman Park GC, Healdsburg

Current 30-day waiting period
Class D
Bruce Carpenter, Indian Valley GC, Novato

Joseph Goldbronn, Cypress Lakes,Travis AFB
Don Paul, Marin CC, Novato

Dana Waldor, Meadowood Resort Hotel,

St. Helena

Gregory Sherwood, Sea Ranch Golf Links, Sea

Ranch

Class F

Mark Agnew, Sprinkler Irrigation Specialist
Donald Emery, El Camino Crop Supply, Inc.

Warren Hardy, H. V. Carter
Allen Coggan, H. V. Carter

CONGRATULATIONS

Sohan Singh, Diablo CC, is the most recent member

of GCSANC to become certified by GCSAA.

EST SPEAKER FOR JULY

Brian Quill was born in Baltimore Maryland and attended
Towson University. He moved to New York City and built
custom sail boats. This is what brought him to the bay
area. Brian obtained his California State contractor's
license and began Quill Enterprises, Inc. It is an
irrigation system repair service company. His current
position is Landscape Irrigation Manager for Industrial
Landscape Services, a commercial landscape company
based in San Jose.

Brian likes to play tennis and snow ski. He recently took
up the game of golf and looks forward to joining us at
Sharon Heights.

OUR HOST SUPERINTENDENT AND HIS COURSE

The host Superintendent this year for the GCSANC
Superintendent / Pro Tournament is Ross Brownlie.
Ross started his golf course career at Peninsula G&CC
in 1977 under Fred Mays. While working at Peninsula,
Ross was involved with the NCGA Intern Program for
two years. He has been the Superintendent at Sharon
Heights for two years.

The course rating and yardage: Champ 73.2, 6850; Reg
70.9, 6434.

THANKS RICH

Many thanks to Rich Eichner and staff for the fine
accommodations and food at the June meeting at
Discovery Bay Country Club. Everything was first class.

GOLF RESULTS DISCOVERY BAY
LOW GROSS

Bob Lapick 73
Dave Hayes 74
Tim Thilo 76
NET

Jim Ross 67
Mike McCraw 67
Raj Mahl 69
Larry Messa 69
Ibsen Dow 69



UNIVERSITY OF CALIEOGRNIA COOPERATIVE EXTENSION

INVITES YOU TO

TURF AND LANDSCAPE RESEARCH FIELD DAY

?’QQS‘ WHEN: Thursday, July 20, 1989, 8:00 a.m. to 12:00 noon ‘?e,&
?\E’sb WHERE: University of California Field Station 4b4%7
90 North Winchester Boulevard, Santa Clara, CA J;;
PARK ACROSS FROM |:§§E§§z| .
THE STATION Winchester Rd,
°
&
j 'Valley Fair Shopping
S . Center
>
v >
by
Los Gatos < > Oakland
Freeway 880 (17)

COST: No registration or fees. Lunch can be purchased in the area.
Refreshments courtesy of E1 Camino Crop Supply, Inc. (Hats and
sunglasses recommended!)

YOU WILL SEE:

Turf

-- Performance of 64 turf-type tall fescue cultivars.

-- Establishment characteristics of 12 drought tolerant zoysiagrass cultivars.

-- Buffalograss breeding-performance of 6 newly developed cultivars.

-- Effects of pre-emergent herbicides on buffalograss vegetative establishment.

-- Effects of pre-emergent herbicides on hard fescue.

-- Performance .of 45 fine fescue cultivars.

-- Performance of 35 Kentucky bluegrass cultivars.

-- The growth performance of nine drought tolerant grasses under reduced irrigation.
CIMIS weather station - what it is and how it works.

Landscape
-- Overview of the UC Tree Failure Report program.

-- Bamboo control trial.

-- Field measurements of soil aeration.

== Dutch EIm Disease resistant cultivars - a preview.

-- Control of flatheaded borer in alder - an update.

-- Bacterial Control of Branch Gall in orchard trees - applications for landscape trees.

Continuing Education Credits: The following hours have been applied for: 3 hours for
Pest Control Advisor (PCA). 2 hours for Certified Arborist.

Sponsored by the University of California Cooperative Extension

For more information call:

A1i Harivandi Larry Costello

Turf, Soil & Water Advisor Horticulture Advisor

(415) 670-5200 (415) 726-9059
The University of California, in compliance with the Civil Rights Act of 1984, Title IX of the Education Amendment of 1872, and the Rehabilitation Act of 1973, does not discriminate on the basis
of race, creed, religion, color, national origin, sex, or mental or physical handicap in any of its prog or activities, or witl pect to any of its employment policies, i orp di K
The University of ifornia does not discriminate on the basis of age, ancestry, sexual orientation, marital status, citizenship, medical condition (as defined in section 12926 of the California
Govarnment ), not because individuals are disabled or Vietnam-era veterans. Inquiries regarding this policy may be directed to the Personnel Studies and Affirmative Action Manager, Division

of Agriculture and natural Resources, 300 Lakeside Drive, 6th Floor, Oakland, CA 94612-3560, phone (415) 984-0097.



