For top-flight trim mowing, greater cutting
precision and the nimble and more productive
handling of a compact machine. ..

Toro’s Groundsmaster® 200 Series tractors

are by far the best performers in their class.

Whether you choose the liquid-cooled 20 hp diesel or 24 hp gasoline or the
air-cooled 20 hp Groundsmaster, you'll get a durable machine that
provides reliable, trouble-free performance. Whether mowing long

or lush grass or powering attachments, all Groundsmaster 200
Series pack plenty of power.

The Groundsmaster 220 has a rugged 20 horsepower, twin cylinder,
electronic ignition, air cooled gas engine from Onan. (And, Onan
replacement parts are available through Toro.) Features include
an engine crankcase oil cooler for a more durable, efficient
operation. Plus, a low oil pressure shut down protection
system to further ensure engine longevity.

This tough performer with 20” tires and an 8” wide tread
. @ provides a low center of gravity and stance
. for excellent side hill stability.

Groundsmaster 220,
Air-Cooled

For the ultimate in compact liquid-cooled trim mowers,
choose either the Groundsmaster 220-D with a reliable 3
cylinder, 20.5 horsepower, diesel engine or the
Groundsmaster 224 with a powerful 24 hp gasoline
Mitsubishi engine.

Designed with 23” tires for a fast transport speed, a
smooth ride, better curb climbing and more traction-
assist with accessory use. Super
wide tires with 10.5” tread

are optionally available for
even more floatation and

side hill stability.

Other special standard .
features for either Groundsmaster *
include a high temperature engine shut

down protection system and Donaldson’s
heavy-duty remote mounted air cleaner — for
increased durability and long life.

All 200 Series are equipped with low oil engine lights and Groundsmaster 220-D
buzzer, and the air-cooled model with shut-down devices. Liquid-Cooled

TORO
DISTRIBUTING CO.

14900 Twenty-first Avenue North e Plymouth, Minnesota 55441 e Phone (612) 475-2200 J
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TURFGRASS
HELP
NEEDED

by KEITH SCOTT, CGCS
MGCSA PRESIDENT

May has brought the much needed warm temperatures
and rain that has benefited the growth of Poa Annua on
our courses. This assuredly has been one of the factors
that has assisted us in a rather busy spring.

As each year passes it is more and more evident that the
Turf Industry in Minnesota is in dire need of a Turfgrass
Extension Specialist. ~ All growers of turfgrass (golf
courses, sod producers, parks, landscapers,
homeowners, etc.) have experienced many problems
over the past few years and in most cases are unable to
receive help. Those who do are not receiving the right in-
formation. Although the MGCSA has constantly pushed
for this position it is time that the entire Minnesota turf in-
dustry let their respective state representatives and
university officials know what is needed.

Heavy rains did not deter close to 100 members from at-
tending our May meeting at Edenvale Golf Club. Our
thanks to Superintendent Kevin Benson for hosting this
event and to the Lesco Company for their equipment
show and arranging the educational session.

The 3rd Annual Turfgrass Research Day is fast approach-
ing. Put aside Friday, June 16 to not only support a good
cause but also to get away and relax with your club offi-
cials, to look at a different course and what they have to
offer.

TARDY AGAIN

We would like to apologize for the lateness of this issue of
Hole Notes. Because of technical difficulties and
scheduling problems, preparation was delayed.

We would like to remind you that the deadline for adver-
tising and articles each month is the 20th of the preced-
ing month. We encourage advertisers and contributors
to submit their copy to the MGA office by the deadline. If
you have any questions contact Greg Hubbard or the of-

fice.




(EVERYTHING YOU WANTED
TO KNOW ABOUT
STRESS AND MORE!

First part of a two part series.
by John P. McNamara, M. D.

Seleyes Motto
"Fight for your highest attainable aim, but
do not put up resistance in vain"

Stress can kill, and if it doesn't, it often leads to burnout
at work, conflict with your loved ones and unhappiness
with yourself. People suffering from stress lose their sen-
sitivity to the joys of life and lack enthusiasm in their daily
living. The ability to adapt to pain, boredom, and excess
burdens is often gone.

Yet, stress can be a lifesaver. Without the challenge to
compete, our greatest athletes would fail to compete at
their best levels. Artistic skills and creativity are fueled by
stress to emulate or produce an original design, painting ,
or sculpture. The interpersonal stresses of learning how
to work and play together is the melding factor that leads
to great teamwork and great friendships. It is such heal-
thy stress that leads to happy marriages and close- knit
families. Stress can be handled in a very meaningful
fashion and actively managed to attain the goals we have
set for ourselves. We must learn to direct and manage
stress, rather than have it rent us asunder.

Stress is inevitable. It abounds. Life is not being dealt a
good hand, it is playing the poor hand well. We are hired
... and we are fired. We are promoted... and demoted.
Marriages begin and they end. Life is not fair; it is impor-
tant to recognize the unfairness of it. In between, there
are the necessities of living with someone, raising
children, and making it all work. There is no way we can
be alive and not experience stress. The true challenge,
once again, is not stress avoidance, but making it work
for us.

Obviously, stress can build. It has been said that the skill
to win the wars of Europe was learned on the playing
fields of Eaton. Sports, and the military, are good ex-
amples of ways to build people. Jogging, for instance,
builds strong muscles and hearts. Yet unmanaged,
stress can kill. It can cause headaches, high blood pres-
sure, accidents, alcoholism, ulcers, heart attacks, and a
whole host of unfavorable problems to those who invite it.
These stress disorders cost industry over $17 billion an-
nually. Up to three quarters of a medical physician’s time
can be devoted to responding to the activation of the
Ctress response. The key is to reduce the impact of

stress. We must learn to direct the stress response
energy into activity that helps rather than hinders our
psychic and physiological well-being.

Ravages of stress on bodies and psyches result from
physiological changes activated by threats to our physi-
cal or psychological integrity. This is referred to as the
“fight or flight" syndrome. In prehistoric times, these
changes were needed for survival. Should Neanderthal
Man feel threatened, his heart beat faster and his blood
pressure rose as epinephrine (adrenaline) infused his
body. His alertness increased and his body prepared for
fight or flight. Like ourselves, he felt anxiety and fear as
he sensed attack. Today, however, our options are
limited by the available responses. Fight or flight is often
maladaptive. We may feel our bodily functions racing out
of control, but are unable to purposely respond to these
signs as our world spins wildly out of orbit.

Myths about stress abound. One of the biggest is that
stress is always harmful. Another is that it deters good
performance. While many people try to reduce stress as
a means of improving their performance, we now know
that a modicum of anxiety is needed to study for an exam
or to drive a car defensively. Without the stress of having
to pay bills, many would sleep, rather than work. Some
believe that stress comes only from negative life events,
such as death, divorce, or iliness. Yet such positive life
events such as getting married, having a child, or inherit-
ing a large estate can also produce stress, sometimes
equal to or greater than many losses. For instance, job
promotion brings not only increased status and money,
but also increased responsibilities, deadlines, and loneli-
ness. People at the top are more accountabie for their
failures than those at the bottom. When things go well,
we all share in the feeling that we worked together to
achieve a goal. When disaster strikes, we all search for
the culprit, the person at the top. After all, doesn’t the
buck stop there?

Stress will never go away. Environments change, but we
are human beings who have within us the physiology and
the fears of our primitive forbears. The problem is not so
much the stress we bear, but what we do with it when it
infringes on us. How can we ride the stallions of stress,
rather than have them trample us under? Mild to
moderate stress generally enhances functioning. Chronic
or intense stress, seen in many Vietnam veterans, causes
detrimental chemical and physical changes to our bodies
and our minds which may be irreversible.

Studies of top executives suggest that those in high-
pressured jobs are often more able to handle stress than
others. Perhaps this is due to the fact that those with the
most skills in adapting to stress rise to the top-a Dar-
winian survival of the fittest. It is my own studies that sug-
gest that the persons who face persistent and frequent
stress, suffer the most stress-related damage in their
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COMPARING APPLES TO APPLES???
YOU SHOULD BE COMPARING

“THE CORES”’

Faster is not always better. The speed of an aerifier is not a true
indicator of aerifying performance! Other factors to be considered in
aerifier selection are: DEPTH OF PENETRATION and NUMBER OF
HOLES PER SQUARE FOOT.

The Ryan GA-30 penetrates turf to
a depth of 334". A full 34" to 1"
deeper than other models. Aeration
patterns can be adjusted from 1”
hole spacing for intensive aerifying
and renovation, on up to a full 5”
spacing for general purpose uses.

You ride instead of walk, and
transport between areas at a full
6 MPH.

If you are in the process of trying to compare one aerifier to another,
GIVE US A CALL. We'll show you how to compare THE CORES, so
you don’t end up with a bad apple!!!

RYANr
BUILT TO LAST
~N\/ g
!".A*(e !‘ 3080 CENTERVILLE RD.

Available ORTH STAR TURE INC. ~ ST. PAUL, MN 55117

612-484-8411
Now From: “we Initiate Satisfaction” 800-592-9513
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jobs. The top executives may have high pressure jobs,
but they also have unlimited resources (other people,
committees, consultants) at their disposal. They can
delegate away their pressures. They can achieve victory
in their workplace. For those of less lofty position, there
is no delegation of duty or responsibility. No matter how
hard they work, nor how perfectly they complete their
tasks, will they see victory. They rarely are commended
and bonuses are unheard of. Crime and crisis prevails as
policemen continue unrewarded. Gifted teachers are
stressed to depression and illness by over crowded
classes and unappreciative parents. The lack of recogni-
tion and reward coupled with the inability to escape job
pressures through the delegation of responsibility
naturally results in stress. Accidents, absente

END PART I

TREE MANAGEMENT ON
GOLF COURSES

by D. W. French, Professor
Department of Plant Pathology
University of Minnesota

As everyone involved with golf courses well realize, trees
are extremely important in providing a pleasing
landscape, forming backdrops to greens, outlining fair-
ways, separating holes, and providing shade. Along
boundaries of golf courses, trees can help keep golf balls
from going astray and causing damage to people,
vehicles and nearby buildings. No one enjoys playing on
a treeless golf course even though it can be upsetting to
hit a tree that redirects the ball into a pond or other
hazard.

It has been my experience that golf course superinten-
dents need to be experts in turf management in utilization
of specialized golf course maintenance equipment, and in
other matters such as personnel management and public
relations. A club can not expect this person to be an ex-
pert on trees and their diseases, insect pests and all else
that can go wrong with trees. In Minnesota we have a
large number of people well qualified to deal with the
primary factors but when it comes to trees, superinten-
dents and the club members need assistance from a
professional in that field. During the past couple of
decades | have responded to several golf courses that
have tree problems.

When Dutch elm disease came to Minnesota, golf
courses were relying extensively on elms but suddenly
they were losing many of these trees. Prize winning elms
were dying, trees that were landmarks, trees that lined
entry ways, or trees that marked greens and doglegs on
kfairways. At the time it seemed that people responsible

were able to deal with the problem and, in many cases,
save some of these valuable elms. On the other hand,
some clubs were enticed into programs that were expen-
sive and of little value.

Currently oak wilt is causing tree losses at country clubs.
Learning about the disease would help solve these
problems or at least reduce the losses and worthless ef-
forts would be avoided. This is only the beginning of a
long list of problems that can occur to trees. | thin, in
many cases, golf courses could well afford to retain a
consultant to work with the superintendent on special
problems. It is true that the University has extension per-
sonnel who could be of assistance, yet if there is a dis-
ease or diseases of considerable concern, extension per-
sonnel are limited in what they can do to help. News
releases, brochures, and bulletins help but it has been my
experience that direct attention by a qualified person is
far more effective in solving problems.

Incidentally, oak wilt can be confused with anthracnose, a
disease of little consequence, with chemical injury, and
with other factors. There are also disease problems on
conifers that can kill many trees. Occasionally
Dothistroma blight can be a major problem but can be
eliminated. Black knot of Canada red cherry is another
disease which has been a problem on some golf courses
but can rather easily be effectively eliminated. Rather
than eliminate this attractive tree it would be better to
eliminate the disease. All trees have problems and we
should not avoid tree species because they have dis-
eases. It's far more logical to effectively deal with the
problems and maintain a wider range of tree species.

Ash yellows is now in Minnesota and although there is no
substantive reason to assume that all ash will be killed, it
is a disease that should be quickly identified and dis-
eased trees removed.

As we educate more urban foresters we will have people
available to assist golf courses with their tree problems.
These people can also recommend what trees to plant
and be sure these trees are cared for properly. Some-
times tree pruning has caused far more problems than it
has solved; it is another area in which this new generation
of urban foresters can be of value.

On occasion golf courses need to decide what trees to
plant where, and again, a consultant may be of assis-
tance in more wisely selecting the best tree species.
They can also help in procuring quality trees and advising
on how they should be planted.

—~




i COMPLIANCE AUDIT KIT

The GCSAA/Hall-Kimbrell Compliance
Assistance Program: Guidance and
Direction in a Complex World of Environ-
mental Regulations.

President George Bush has been emphatic in challenging
his newly appointed environmental leaders to “chart a
course of environmental activism". Bush indicated
recently that he was not only interested in pressing civil
suits, but that criminal prosecutions would be a part of his
drive to lean up the environment.

Every industry must carefully analyze its practices to as-
sure strict adherence to guidelines and demonstrate
“moral" responsibility in protecting workers and the en-
vironment.

Golf course superintendents, as a group, have long
recognized the seriousness of the health and environ-
mental issues associated with modern golf course opera-
tions. The Golf course Superintendents Association of
America, however, has recognized the need to take ag-
gressive measure to stay ahead of the wave of environ-
mental concern.

With that in mind, GCSAA recently introduced a member

benefit program with Hall-Kimbrell Environmental Serv-
ices, Inc., one of the nation’s leading environmental en-
gineering and analytical firms, to help superintendents
respond. The GCSAA/Hall-Kimbrell Environmental Com-
pliance Assistance Program provides golf course superin-
tendents a means to identify areas of operations affected
by environmental regulations and identify changes that
should be implemented to achieve compliance.

“This is an important program for every golf course in
American because no course can afford NOT to assess
every area of its operations." said Dennis D. Lyon, CGCS,
GCSAA president. "Our main goal is for superintendents
to develop a high degree of industry involvement, but
there’s also a very real payoff in dollars that superinten-
dents will realize in improved management efficiency and
reduced liability exposure." Lyon added that one fine or
incident would vastly overshadow the nominal cost of the
self audit.

The self-audit package gives superintendents a unique
opportunity to act on their own. If a regulatory agency
was to evaluate the same issues, violations would be
reported and dealt with through legal channels. The self
audit allows superintendents to evaluate their practices
on their own and make modifications accordingly.

The Hall-Kimbrell /GCSAA Self-Audit Package consists of
a 30-minute videotape program that outlines eight com-

TREES
SHRUBS

GROUND
COVER
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FERTILIZER

SCHUMACHER’S INC.

500 Malden Street
South St. Paul, MN 55075
(612) 451-1042 1-800-798-1042
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r mon areas of regulation and the regulatory self audit.

The self audit is a book containing more than 500 ques-
tions that allows the superintendent to easily and con-
cisely report his practices in an answer booklet.

Completion of the self audit generally requires about
eight hours of a superintendent’s time. Most have found
it better to split the time over a week or so rather than at-
tempt to move through it from start to finish in one ses-
sion.

The answer booklet is forwarded to Hall-Kimbrell, where it
is scanned by a computer to summarize and sort the data
provided by the superintendent.

Hall-Kimbrell scientists and environmental experts then
review the date and compile a detailed report on the
course’s practices and how well they meet the applicable
regulations. The report also contains concise overviews
of regulations, phone numbers and addresses for federal
and state agencies that issue and enforce the regulations
and information on state programs that vary significantly
from federal requirements.

The response report not only tells superintendents if they
are in compliance, it also helps them evaluate procedures
and management practices.

The self audit is not a fault-finding tool, but rather a fact-
finding tool, explains Hall-Kimbrell Project Manager Steve
Wharton. "People may have natural tendency to provide
what they expect are the 'desired responses’ rather than
the honest answers. The value of the package is in the
superintendent’s review of the resulting reports based on
actual situations."

The self-audit and regulatory compliance efforts are not a
"one-shot" effort. Existing regulations are often modified
and stress periodic review of management practices as
new regulations continue to be introduced.

One of GCSAA’s considerations in selecting Hall-Kimbrell
was the firm’s commitment to an ongoing effort. The self
audit serves as a prerequisite for follow-up services that
include annual update procedures. By periodically up-
dating the audit, it becomes a dynamic management tool
for continual evaluation of practices, taking into account
new products, regulations and training requirements.

The entire program and its follow-up mechanisms
designed to help superintendents become better
managers. For more information or details on ordering
the self-audit package, contact the GCSAA Membership
Department.

N

THE EXTENSION LINE

Hole Notes welcomes the addition of Bob Mugaas of the
University of Minnesota Extension Service as a regular
contributor. As Hennepin County Extension Agent, Mr.
Mugaas will compile various articles related to the golf
field for our information. Bob is an excellent source for
answers to many questions on horticultural problems.
He may be reached at 542-1420. Written requests should
be sent to:
Bob Mugaas
Minnesota Extension Service-Hennepin County
701 Decauter Ave. N.
Suite 105
Minneapolis, MN 55427

This month’s articles cover Tree Fertilization, Rhizos-
phaera Needlecast, Lyme Disease and other offers from
the Extension Service.

RHIZOSPHAERA NEEDLECAST CAN
BE CONFUSED WITH
ENVIRONMENTAL PROBLEMS

by Cynthia L. Ash
Assistant Extension Specialist, Plant Pathology
Minnesota Extension Service

Rhizosphaera needlecast, caused by the fungus Rhizos-
phaera kalkhoffii, can seriously damage spruce trees.
The needle discoloration caused by this disease can be
confused with the discoloration caused by adverse en-
vironmental conditions.

First let’s talk about Rhizosphaera needlecast, a fungus
attacking individual needles and turning them a reddish-
brown. Newly developing needles are susceptible and
become infected in May and June but do not discolor un-
til the next June. The fungus produces reproductive
structures on infected needles and visible under a mag-
nifying glass or hand lens. These structures are black
and fuzzy and replace the white stomata (tiny spores) on
the needles. These structures will help to distinguish this
from other problems.

Needlecast develops first on the lower branches of the
tree and works its way up the tree. The tips of the
branches are almost always green. Yet, environmental
desiccation (winter injury, sunscald, drought, etc.) affects
the most exposed portions of the tree, that is the tips of
the branches and the needles on the top side of the
branch. Needles in this area of the tree turn brown and
fall off. When conditions are severe the branch will be
killed. You can check for this by bending the branch, if it
snaps easily it's dead. Rhizosphaera needlecast does

J
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You’ll See Your Fairways
In A “NEW LIGHT”’
With The All New LF-100

The outside reels on the NEW '

JACOBSEN LF-100 are positioned Economical Liquid
up front so that the trimming edge ¢ Cooled 22 HP.
is easily seen without looking back Diesel Engine.
and away from the mowing path.

The operator can mow with less /
effort and greater comfort. The !
mower configuration also
gives a shorter uncut circle
of grass on turns, and
makes catcher removal,
reel inspection, and
maintenance much easier.

Large Capacity
Grass Catchers.

Extra-Wide Floatation
Tires Reduce Compaction

To Only 7 Lbs. PSI.
Full-Floating

Steerable Reels.
Heavy-Section Blades
and Bedknives
Designed for
Fairway Applications.

The New Jacobsen LF-100 is designed for productive lightweight mowing AND durability.
Over 60 years experience building HEAVY-DUTY professional turf equipment and technological leadership in
lightweight greens mowing design have been combined in this rugged new mower.
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not kill the branch. However, after several years of
needle infection and needle loss the branch may die on
its own.

To control Rhizosphaera needlecast, apply chlorothalonil
or bordeaux mixture when the new needles are 1/2 to 2
inches long and again in three to four weeks. To mini-
mize the impact of adverse environmental conditions on
spruce trees, keep the trees well watered during dry
periods and do not plant young trees too close together.

Note: An excellent color brochure on "How to Identify
and Control Rhizosphaera Needlecast" can be obtained
by writing to: North central Forest Experiment Station,
1992 Folwell Avenue, St. Paul, MN 55108.

DEER TICK / LYME DISEASE
SEASON DRAWS NEAR

by Jeffrey D. Hahn
Extension Educator, Entomology
Minnesota Extension Service

Memorial weekend marks the beginning of the high risk
season for Lyme disease which is vectored by the deer
tick.  Although infected ticks are present from April
through November, most Lyme disease reports come in
June or July.

The deer tick is small with a brownish body and black
legs. The tick is found in tall grass and underbrush and
can be readily picked up by campers and hunters. The
adults feed from March to June and August to November,
while the nymphs feed from June to August.

Avoid heavily wooded areas when you can. If this is not
possible, take these appropriate safety precautions.
Wear protective clothing, such as long-sleeved shirts and
pants tucked into heavy socks. Apply repellents to cloth-
ing for further protection. A new, effective repellent,
called Permanone will be available to homeowners this
summer. Check yourself carefully after returning from
areas when deer ticks may be present. Nymphal deer
ticks are very small and can be difficult to detect.

See a doctor immediately if you believe that you have
been bitten by a tick carrying Lyme disease. The first
sign of Lyme disease is a red skin lesion accompanied by
flu-like symptoms, although there are other indications.
Save the tick that bit you as an expert can identify it. cor-
rect identification of the tick is very important for a proper
diagnosis of lyme disease.

.

TREE FERTILIZATION

by Bert T. Swanson and Carl Rosen
Horticulture Science and Landscape Architecture
Minnesota Extension Service

The following article was excerpted from a newly revised
Extension Folder entitled "Tree Fertilization" AG-FO-2421
by Bert T. Swanson and Carl Rosen. This publication is
now available from your local County Extension Office.

Most trees in Minnesota have a single flush of growth in
the spring and spring is the time when trees have the
greatest need for nutrients. Early spring, consequently, is
the time when nutrients must be available. Fall applica-
tion is the easiest and probably the most effective, be-
cause the ground is easier to work and the nutrients will
be available to the tree very early in the spring when
growth begins. Fertilizer may be applied from late Sep-
tember until about mid-November. Spring applications
may be made as soon as the ground is workable until late
April or early May. if soil conditions are extremely dry,
water the soil prior to and after fertilization.  Nitrogen
should be applied to sandy soils only in the spring or
much of it can be leached out in the late fall and early

spring.

If a tree is showing symptoms of deficiency, fertilizer may
be applied at any time during the growing season to cor-
rect the problem. Care must be taken, however, to
provide sufficient water for absorption of the nutrients by
the plant and prevent fertilizer burn of the roots. During
periods of hot, dry weather, two to three inches of water
should be applied every two to three weeks to wet the top
12 to 18 inches of an average soil. Heavy clay soils re-
quire more water at less frequent intervals while light,
sandy soils require less water at more frequent intervals.
Do not apply fertilizer in late August as plants may force a
new flush of growth in early September. Likewise do not
allow plants to go into the winter under a nutrient stress
as this will also increase winter injury.

Fertilizers require moisture and oxygen to dissolve and
be absorbed by the plant. If excess moisture or lack of
oxygen exists, nutrient uptake cannot take place even
with adequate nutrients available. Continued fertilization
under such conditions will result in excess fertilizer levels.
Then as the soil dries or becomes aerated, excess uptake
may occur. Excess uptake will stimulate excessive suc-
culent growth that is structurally weak, less likely to
produce flowers, and more susceptible to disease and in-
sects, such as fire blight or aphids. The high soluble salt
concentrations of excessive fertilizer may also damage
the tree causing root or leaf burn. Newly planted trees
generally should be fertilized at planting time, providing
that certain precautions are followed. Fertilization at this
time allows deep placement of phosphorus and potas-
sium. Because these nutrients do not move readily in the
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ELJEN

CORPORATION

THE
AGGREGATE-FREE
(ROCKLESS)
INTERCEPTOR DRAIN

TYPICAL INTERCEPTOR DRAIN SECTION
(NOT TO SCALE)

[~ RETAINAGE PINS FOR
INSTALLATION
— INSTALLATION STRAPS

FILTER FABRIC USED TO
HANG MATERIAL

SURFACE SOIL

DEPTH TO BE
DETERMINED BY
THE DEPTH THAT

THE WATER IS
CONTAINED IN «— TRENCH WIDTH
§¥§§$§“°E TO BE DETERMINED BY THE

EQUIPMENT REQUIRED TO
REACH THE SPECIFIED DEPTH

— UV RATED FILTER
FABRIC

_,__T__f_

WATER-ACCESS
STRATA

- AIR VOID DOWNSTREAM OF
INTERCEPTOR DRAIN

| CUSPATED
MINIMUM 12° POLYSTYRENE CORE
GREATER THAN
WATER-CARRYING
STRATA

k— FLOW

| PVC S & D PIPE OR
PERFORATED FLEXIBLE
TUBING

COLLECTED WATER IS I
CARRIED OFF TO STORM
SEWER OR DAYLIGHTED

PATENTED

ADVANTAGES OF
ELJEN DRAINAGE SYSTEMS

. Completely aggregate (rock) free.
. Requires minimal excavation.
. Requires minimal equipment for installation.
. Requires minimal man hours for installation.
. Standard prefabricated sizes are available.
. Sizes from a 6 inch depth to a 60 foot depth are
available.
7. Special sizes are available at the same rates
per square foot.
8. Minimal spoils to be disposed of from
installations.
9. Solves soil clogging limitations of
conventional rock drains.
10. Efficiently screens out soil.
11. Requires no core overlapping.
12. Requires no on-site panel construction to
complete the system. Panels are slid together
and drainage pipe is slid in as required.

13. Handling straps provided on all EL00500
series material.
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ELJEN SUBSURFACE
INTERCEPTOR DRAINS

FOR: Foundation Walls

Retaining Walls

Spring and Ground Water Collection
Site De-watering

Thousands of Other Applications
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STANDARD PANEL LENGTH® T .
5. WO0R20 - * &

HANGING STRAPS —._ ¢
LENGTH OF STRAP IS -

PROPORTIONAL TO
LENGTH OF CORE

FABRIC LINER —
SEWN CLOSED AT TOP

™~ OUTER FIBER FILTER

CORE

4" OR 6" PERFORATED PIPE

PATENTED

ELJEN SURFACE DRAINS
(ROCKLESS FRENCH DRAIN)
LIMITED SURFACE DRAINAGE SYSTEM

FOR: . Drainage Swales

. Planters

. Sand Traps and Greens
Retaining Walls

Road Beds

Edge Drains

Thousands of other applications

SINGLE CORE
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TO DAYLIGHT I\l

10' SECTIONS

PATENTED

FIBER FILTER
CORE
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