Take Time to Winterize—

(Continued from Page 17)

tery's state-of-charge every 30 to 45 days during storage.
Recharge the battery whenever its capacity drops below 75
percent. An open-circuit reading of 12.4 volts or less means
the battery is below 75 percent of full capacity.

Handling and mounting: Because vibration is the No. 1
battery killer, make sure you properly torque the battery's
tie-down clamps and secure the batteries to the vehicle. One
major fleet found that more than 30 percent of premature
battery failures resulted from broken battery cases caused
by mishandling. To avoid damaging a bat-
tery when installing or removing it,
then, don't lift a battery by its

gerous because they can rupture or swell under pressure.
Replace any soft hoses. If the hose is brittle, rather than soft,
it may crack or break easily. An overly hard hose indicates
the hose may be overcured by engine heat, which is the
most common cause of hose failure. Replace hard hoses and
change the hose's routing to a cooler route through the
engine.

In addition, hoses should not rub against other engine
and under-hood components. Check hose clamps for tight-
ness, too.

Belts. Check fan belts for condition, tension and align-
ment. The most common problems are incorrectly sized
belts, over-tensioned belts and under-ten-

sioned belts. Under-tensioned belts
are worse than over-tensioned

terminal posts. Also, always Batteries Oﬁen belts because they can slip.
loosen the clamping bolts are the victim ofa bevy ofother Use a belt-tension gauge

on terminal cables
before installing or
removing a battery.
Batteries often are
the victim of a bevy of

problems that cause no-starts in winter.
For example, defects in the chaiging system—
such as slipping fan belts,a faulty alternator
or high resistance in the wiring—

to check. As a rule of
thumb, look for deflec-
tion of 0.016 inch for
every 1
seconds when crank-

other problems that ing a diesel. Then let it
cause no-starts in winter. also will cause batteries rest for 2 minutes before
For example, defects in the to dischmge. trying again. * Don't use more

charging system--such as slipping

fan belts, a faulty alternator or high
resistance in the wiring--also will cause batteries
to discharge. In addition, when a vehicle's electrical load
exceeds its alternator's capacity, excessive battery cycling
can result, which can shorten battery life. Even slow-speed
driving with several accessories operating can cause battery
cycling.

Conditioning cooling systems The next step in winteriz-
ing your equipment is to pressure-check the cooling system.
Let's consider each aspect.

Radiator. First, check the radiator cap. Do not apply more
than the cap's specified pressure. Also, check the cap for
leaks. It may pay to replace the cap, but only with one hav-
ing the same pressure setting.

With the engine running, look for signs of bubbles in the
coolant. Engines can't tolerate any air in the system. Check
that the coolant level is 1 inch over the top of the radiator
core. Also check for contaminants in the system. Take care
when doing so; with the engine off and cool, remove the
radiator cap. Then start the engine and visually check the
water running through the radiator for any contaminants.

Clean radiator fins with compressed air blown from rear
to front, and use the light-from-behind method to verify
that air passages are free.

Hoses. If you find contaminants in the radiator, it means
hoses are deteriorating from the inside. Because hoses are
the veins of the powerplant, it is important you keep them
in prime shape. To check a hose, first squeeze it firmly. The
rubber should be neither soft and lifeless nor hard and brit-
tle. An overly soft hose indicates it has been exposed to oil,
grease or atmospheric contamination. Soft hoses are dan-
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than a small amount of ether

when attempting to crank a diesel. Too

much can cause a catastrophic engine failure. *

Don't use ether in combination with glow plugs--similar to

spark plugs--to start a diesel. You can cause the engine to
explode.

Storing power equipment What steps must you take to
properly store power equipment that you won't use during
the winter? On vehicles such as golf carts, garden tractors
and electric-start mowers, disconnect the battery or batter-
ies to avoid parasitic voltage loss. Don't forget that com-
pletely discharged batteries will freeze at 18 degrees F.

Small power equipment--chain saws, blowers, tillers,
edgers, clippers, shredders, etc.--also need extra attention.
Three musts you should follow are:

* Liberally lubricate to fight corrosion.

* Drain the gasoline tank, then operate the engine until it
runs out of fuel. This practice will prevent varnish from
forming inside the carburetor. Also, because diesel fuel can
spoil if it gets old, micro organisms can form in it. Draining
the tank and running the engine also will rid the tank of any
leftover diesel fuel and keep these contaminants from build-
ing up as well.

* Do not store equipment in the same location as fertiliz-
ers or swimming-pool chemicals. These chemicals are
extremely corrosive to any metal parts on your equipment.

Some people change the oil on 4-cycle engines before
storing them for the winter. Normally, they require a sea-
sonal oil change. Microorganisms don't seem to bother
engine oils, so you don't need biocides to protect the oil on
these types of equipment.
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SUMMER
WILL CALL HOURS
MON.-FRI.
7:00 AM - 5:00 PM

PRODUCT
DEMONSTRATIONS
AVAILABLE

EQUIPMENT
FINANCE
PROGRAMS

GREENSMASTER® FLEX 21
Key Advantages
® Unique flexible cutting unit

® Easy to maintain

k ¢ Easy to operate

PROCORE" AERATORS
K

ey Advantages
® 3 models — 40", 60" and 80" aeration
widths

¢ Excellent hole quality due to exclusive
Rotalink™ centering mechanism

e Tractor mounted, 3-point hitch design for

g )
NO INTEREST

“NO PAY ‘TIL
MAY 2002”

TAKE
DELIVERY
NOW

Key Benefits
¢ Conserve cash flow

¢ Use equipment now,
pay later - no cost

¢ Save money - purchase
at 2001 prices

Kincreased maneuverability /

WORKMAN® 1M00/2100
Mid-Duty 12 or 16 HP Utility Vehicle
® Unique Active In-Frame™ suspension
creates extraordinary traction and ride

¢ Highest payload in class

e Dentless and corrosion resistant hood

Qnd bed /

|
l
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DISTRIBUTING

EQUIPMENT SERVICE

Have you thought about  [EesEai
Irrigation Renovation?  [ecam

. . . * Engines — Motor
» Why upgrade your irrigation system? Repair/Rebuilding

* Field Service

» How to assess your current system PLYMOUTH
. . Randy Mackeben, Ext. 229
» How to determine the scope of the project FARGO

George Vogt
» How to choose the team of professionals

» Discover a creative way to pay for the system

For answers to these and many other IRRIGATION SERVICE
D . . . . * Pump Station
questions about irrigation renovation - Trouble Shooting
* Refurbishing/Updating
call your MTI sales team today! + Solid State

¢ Electro/Mechanical
* Field Service

Call Phil Gleason, Ext. 205

[rrigation System Leasing/Financing Awvailable!

EMERGENCY
AFTER HOURS
IRRIGATION SERVICE

Call 763-475-2200, Ext. 167

P I . VIEMER RN or 1-800-362-3665, Ext. 167

14900 21st Avenue North

763.475.2200  800.362.3665

FARGO, NORTH DAKOTA
4310 Main Avenue

701.281.0775 = 800.782.1031

(For service during regular
business hours, 8:00 am - 4:30 pm,
Monday - Friday, call Phil Gleason
at the above numbers,
but use ext. 205)

TORO.
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How Long Can You Irrigate Without Runoff?

By JOE Y.T. HUNG

California State Polytechnic University

When you irrigate, the one thing you want to avoid Using infiltration equations, you can avoid or minimize
most is to overirrigate. That is, you don't want to irrigate so  irrigation runoff. Here, I'll discuss equations I developed
much that you waste water--and dollars--when rivers start that will help you determine what the maximum sprinkler-
forming at the edges of a site. To keep from doing so, you irrigation runtime should be on your site. We'll also use
need to determine what that maximum runtime is. Kostiakov's and Horton's infiltration equations to help
Infiltration equations are the key. guide you in finding a practical solution to runoff problems.

Two ways to check out the
new and improved Prinsco...

Call for a free catalog at
(800) 992-1725, or
see the distributor nearest you

Visit our new website at
WWW.prinsco.com

NN Corporate
Headquarters
(800) 992-1725

Website & online
catalog:
wWww. prinsco.com

The pipe with the gold stripe.
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What are these equations? I used infiltration-
test data on bare soil for five types of soil textures
(see table, page 42) to produce a series of curves
representing the relationship between the maxi-
mum sprinkler-irrigation runtime and the sprin-
kler precipitation rate with different land slopes.
You can use these curves to determine the maxi-
mum sprinkler runtime for your calculated sprin-
kler precipitation rate according to your soil type
and your land-slope conditions. (Keep in mind,
however, when referring to these curves that,
because the raw data used to construct the curves
was based on bare soil, you should reduce the
result from the curves if you're irrigating turf-
grass.)

The Hung equation is: tmax = (1/Pb){fo - P +
fe[ln (fo - fc)/(P - fc )]} where: tmax = Maximum
irrigation runtime without runoff (hours) P =
Average sprinkler precipitation rate
(inches/hour) b = Horton's constant (see table,
page 42) fo = Infiltration rate (inches/hour) at the
start (at time) fc = Basic infiltration rate or satu-
rated infiltration rate = Constant (inches/hour).

We based the infiltration data (obtained from
the U.S. Natural Resources Conservation Service-
-USNRCS) on a 50-percent-available soil-water
depletion rate--data that U.S. researchers have
used for almost a century in irrigation applica-
tions. You can change the percent of available
soil-moisture depletion anywhere from 25 to 75
percent. However, as mentioned, the USNRCS
based its infiltration test data on the depletion of
50 percent available soil moisture. I constructed
all curves based on the above assumption.
Therefore, it's best to use the prepared curves if
the available soil-moisture depletion is 50 percent
or less.

I then applied Kostiakov's equation to obtain
infiltration rate vs. test elapsed time. Kostiakov's
equation is: I = K ta where: I = Accumulative infil-
tration rate (inches) K, a =

(Continued on Page 25)
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Irrigate Without Runoff-

(Continued from Page 24)

Constants that depend on the soil and initial conditions t
= Time after infiltration starts (hours)

In differentiating the first equation with respect to time
"t," we have: dI/dt=Kata-1

where: dI/dt = Infiltration rate (inches/hour)

Based on this third equation, I obtained infiltration rates
at various times from the USNRCS raw infiltration data for
the five soil types. I plotted the infiltration
rates vs. the elapsed time to obtain the best
infiltration capacity curves through the
Macintosh Cricket computer-software pro-
gram for the five soil types.

Figures 2 through 6 (at right) depict the
reduced maximum irrigation runtimes for the
five soil types on land slopes from 0 to 5 per-
cent, 6 to 8 perce nt, 9 to 12 percent and 13 to
20 percent.

As mentioned in the footnote of the table
(page 42), the USNRCS obtained the five "b"
values for the five types by solving Horton's
equation using the infiltration-capacity curves
shown in Figure 1 (above right).

Horton's equation is: f = fc + (fo - fc) e -bt

where: f = Infiltration rate (inches/hour) fo
= Infiltration rate at time = 0 fc = Basic infil-
tration rate (inches/hour) b = Horton's con-
stant t = Elapsed time (hours)

Now that you're familiar with the formulas,
let's look at some examples in which you can
apply the information you've learned. I devel-
oped this information into Figures 2 through 6
(above), as mentioned.

Putting the formulas into real-world equa-
tions

Example 1: Imagine your sprinklers cover
an area of 20 x 20 feet. They have a total flow
rate of 8 gallons per minute (gpm). What,
then, is the maximum runtime per applica-
tion? Let's assume your soil is loamy and the
land slope is 6 percent. You first must calcu-
late the average precipitation rate (PR):
Precipitation rate (inches/hour) = (96.3 x
gpm)/ A

where: 96.3 = Conversion factor A = Area
(square feet)

Thus, the PR = (96.3 x 8)/(20 x 20) = 1.92
inches/hour. Now look to Figure 3 (previous
page) with this information. There, you see
that for the PR of 1.92 inches per hour, on
loam soil with a slope of 6 to 8 percent, you
have a maximum runtime of about 30 min-
utes.
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Company

there simply isn’t
a better source =
for the

Example 2: You have a flat turf area, 40 by 40 feet, irri-
gated by sprinklers with a total flow rate of 30 gpm. The
soil is sandy loam. Knowing this, find the maximum run-
time for the sprinklers per application.

Using the same formula, your PR = (96.3 x 30)/(40 x 40)
= 1.81 inches/hour. >From Figure 2, you find that for the
PR of 1.81 inches per hour, on sandy loam soil and a slope
of 0 to 5 percent, you have a maximum runtime of 70 min-
utes.

(Continued on Page 29)

Our

Twin City Seed

Company

Y

technically
superior
products

teamed

superior service

and pricing

conservation
and
enhancement

of your
valuable turf.

¢ TWIN CITY SEED comPANY

7265 Washington Avenue South » Minneapolis, MN 55439

1-800-545TURF « phone 952-944-7105  Fax 952-944-7239

twincityseed@uswest.net
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For every job on your course, there's a John Deere
made especially for it. A full-line of quality equipment,
born out of the suggestions and critiques of thousands
of superintendents and technicians. From quality
mowers and tractors to aerators and utility vehicles.
But it doesn't end there. We supply you with the
industry’s best operator manuals, tech literature, and
support hotline. We deliver quality parts 365 days a
year, with a 99.5% fill-rate overnight. And we offer the
JDC" MasterLease, the most cost-effective way to
acquire golf and turf equipment. To see how John
Deere can make a difference on your course, call

your local John Deere distributor.

NoTHING RuUNs LIKE A DEERE"®

GreenIMAGE

12040 POINT DOUGLAS DR. S.
HASTINGS, MN 55033
(651) 437-7747
(800) 950-4180

JOHN DEERE



GARAGE SALE!

GOLF COURSE GROUNDS EQUIPMENT
NO REASONABLE OFFER REFUSED

GREENIMAGE, LLC

12040 POINT DOUGLAS DRIVE S.
HASTINGS, MINNESOTA

INFO LINE (651) 437-7747

SAMPLE LIST OF EQUIPMENT:

JACOBSEN TORO

(16) GREENS KING IV’S (6) 5100 FAIRWAY MOWERS

(8) LF100 FAIRWAY MOWERS (2) 5300 FAIRWAY MOWERS

(4) ST-5111 4WD FAIRWAY MOWERS (4) 216 TRIM MOWERS

(2) 1684 TRIM MOWERS (6) GM3000 GREENS MOWERS

(1) F-10 FAIRWAY MOWER (4) 223D FAIRWAY MOWERS
(3) 335D FAIRWAY MOWERS

CUSHMAN

(8) CUSHMAN TRUCKSTERS JOHN DEERE

(3) CUSHMAN RUNABOUTS (3) 2243 GREENS MOWERS

(1) CUSHMAN SPRAY RIG (3) 935 ROTARY MOWERS

(2) CUSHMAN 72” ROTARY’S (2) 3215 FAIRWAY MOWERS

(1) 1200A BUNKER RAKE

AND MORE PRODUCTS TOO NUMEROUS TO MENTION!

8.9% LOW INTEREST FINANCING

UP TO 36 MONTHS ON USED EQUIPMENT
PACKAGES TOTALING $5,000.00 OR MORE

EVERYTHING MUST BE SOLD!!
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MGCSA RESEARCH CHAIRMAN RICK FREDERICKSEN, CGCS, second from left, along with hi
including Dave Schwartz, left, Dave Simeon, second from right, and Paul Kubista.

s group from Woodhill Country Club

We’re ready for winter . . . are you?

Precision Turf & Chemical is offering

a full line of snow mold chemicals,

including new Medallion and Compass,

as an alternative to your conventional
¢ smow mold applications.

Turf & Chemical Inc.

7728 Commerce Circle o Greenfield, MN 55373

Office 763.477.5885 ¢ 1.800.925.8873  Fax 763.477.6511
A Specialty Chemical, Fertilizer and Equipment Distributor
www.PrecisionTurf.com
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Irrigate Without Runoff-

(Continued from Page 25)

If, after you've figured your required irrigation runtime and it
exceeds the maximum runtime, then you'll need to make repeated
cycles of application. In this case, the required irrigation runtime
depends on following several primary factors: Irrigation frequen-
cy Evapotranspiration (ET) rate Precipitation rate Maximum soil-
moisture holding capacity Percent of the available soil-moisture
depletion Overall irrigation efficiency.

Within the maximum soil-moisture-holding capacity, if the
required irrigation runtime exceeds the allowable maximum run-
time, then you must cut short the irrigation-application time, and
you need repeated cycles.

Example 3: Assume that your soil is the same as in Example 1
(loamy soil). Use the sprinkler PR from Example 1 (1.92
inches/hour) with the following additional data: Land slope = 0 to
5 percent ET rate = 0.24 inches per day Field capacity (FC) = 22 per-
cent (by weight) Permanent wilting point (PWP) = 10 percent (by
weight) Apparent specific gravity (As) = 1.40 Available soil-mois-
ture depletion (C) = 50 percent Grass root depth (D) = 6 inches =
0.5 feet Overall irrigation efficiency (E) = 75 percent.

You can use the formula to calculate the required irrigation
water and runtime. The required irrigation water in inches per
irrigation application is:

R = C (FC-PWP) as D/100 = 0.5 (22-10) 1.4 x 0.5/100 = 0.042
inch

Thus, the required irrigation runtime per application is:

t-R/(PR x E) =0.042/1.92/0.75 = 0.060 hour = 54 minutes

You can calculate irrigation frequency as:

Lf=R/ET =0.042/0.24 = 0.18 day

Perhaps you want to adjust the irrigation frequency from 2.1
days to a whole number of days, such as 2. Then, you would
change the amount of water you should apply per irrigation appli-
cation to:

Radj = (2/2.1) x R=0.952 x 0.042 = 0.04 inch per irrigation

In Example 1, the maximum irrigation runtime allowed for the
selected sprinkler is 30 minutes and the actual irrigation runtime
is 54 minutes. So the selected sprinkler probably is not adequate.

Of course, you may think you could simply change nozzles if
you've figured your required irrigation runtime and it exceeds the
maximum. However, keep in mind that, on an existing system, if
you change the nozzle size, it will affect the flow rate and the dis-
tal water pressure at the nozzle. You'll also change the diameter of
a sprinkler's throw and distort the distribution uniformity.

The distance of throw depends on two main factors: the noz-
zle's water pressure (or flow velocity--not flow rate) and the angle
(with the horizontal plane) of the water-stream trajectory. For
example, if you reduce the nozzle size, the outlet will reduce the
flow rate. Thus, you should reduce the water pressure loss along
the water's travel path. You'll recover the distal water pressure to
a higher level. Consequently, the velocity at the nozzle outlet
increases and the distance of throw increases. This means your
sprinkler will cover more area--but it'll take you longer to water.

Dr. Joe Y. T. Hung is a professor in the Agricultural
Engineering/Irrigation Science Department and director for the
Center for Turf, Irrigation and Landscape Technology at California
State Polytechnic University--Pomona.

* % F ¥

(Editor’s Note: This article was reprinted with permission from the
October 1997 issue of Golf Course Maintenance magazine.)
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JOHN QUEENSLAND, superintendent at Cedar River CC hits his second shot on the 10th hole during the 2001 Stodola Research
Scramble at Edina Country Club on September 25th. Others in John’s group include Brian Bergone, Mike Schneider and Jack Kleahn.
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Sample Employment Contract

By GCSAA

EMPLOYMENT CONTRACT BETWEEN

[Insert name]
AND THE
[Facility name]

This Employment Contract, made and entered into this day
of ,20 , by and between the
("EMPLOYER"), and
("SUPERINTENDENT") as ratified by
action of the governing board of EMPLOYER at a regular meeting
held on ,20 . This contract incorporates and
replaces all prior contracts and/or amendments thereto.

EMPLOYER is a facility established for the pur-
pose of maintaining, operating and conducting, among other
activities, a hole golf course and related facilities and
grounds ("facilities").

In consideration of the mutual promises of each, and other good
and valuable consideration, the receipt and sufficiency of which is
hereby acknowledged by both the EMPLOYER and SUPERIN-
TENDENT agree as follows:

1. TERM
The EMPLOYER employs the SUPERINTENDENT, and the
SUPERINTENDENT hereby accepts employment as a SUPERIN-
TENDENT for a -YEAR term commencing on
,20 and ending on ,20 .
EMPLOYER may by specific action and with the consent of
SUPERINTENDENT grant a -year/month extension of the
existing contract. EMPLOYER shall notify SUPERINTENDENT in
writing, [ days] or [prior to ,20 ] of its intent
concerning such extension and/or nonrenewal.

2. CONDITIONS OF EMPLOYMENT

A. Duties

The SUPERINTENDENT is the Director of Facilities and
Operations ("DFO") for the Golf Course and related facilities and
shall faithfully perform the normal duties of a Golf Course
Superintendent for the EMPLOYER as prescribed in the job
description, as may be assigned by the EMPLOYER and as more
particularly set forth in paragraphs 1 through 15, immediately
hereafter.

The duties of SUPERINTENDENT shall include, but are not limit-
ed to the following;:

1. Control and direct the maintenance, care and improvement of
the grounds and golf course facilities, including maintenance facil-
ity, irrigation system, mowing and other golf course machinery.

2. Implement policies established by the EMPLOYER through its
governing structure such as the Chairman of the Greens and
Grounds Committee.

3. Assist the Chairman or other supervisor in preparing the annu-
al budget for approval by the Finance Committee and the govern-
ing board.

4. Apply, inventory, and maintain all pesticides in accordance with
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applicable laws, regulations (federal, state and local), and prudent
management practices.

5. Coordinate tournaments and related activities with the golf pro-
fessional and manager at the facility.

6. Recruit, interview, hire, and supervise employees in accordance
with applicable state and federal laws.

7. Work with and attend management meetings of the Grounds
Committee, or other appropriate managing entity, in determining
policy and scope of activities.

8. Coordinate the hiring of any independent outside contractor
retained by the golf facility related to the operations of the golf
course and related facilities.

9. Maintain the golf course, including fairways, roughs, greens and
grounds in a manner consistent with the budget provided by
EMPLOYER.

10. Prepare a budget for golf course operations and capital
improvements.

11. Enforce the rules and regulations at the golf facility as they
presently exist or as they may hereafter be modified or amended
and develop a policy of reporting such violations by golfers, mem-
bers and guests.

12. Develop, implement, and review on an annual basis, policies
and procedures affecting the orderly maintenance of the facilities
and equipment.

13. Recommend and supervise the purchase, lease, installation and
maintenance of golf course equipment and improvements includ-
ing, but not limited to, cart paths (excluding cars), tee markers,
waste receptacles, flags, signs, toilets, water fountains, shelters
and the like.

14. Prepare a long-range plan for improvements to the facilities
and projections for financial and membership needs and coordi-
nate the implementation of the plan.

15. Perform such other duties as are customarily performed by
SUPERINTENDENT and such other duties as assigned by
EMPLOYER.

B. Limitation of Authority

Notwithstanding other terms herein, SUPERINTENDENT shall
not have the right to make contracts or commitments for amounts
in excess of Dollars ($ ) for or on behalf of
EMPLOYER, without first obtaining the express written consent of
EMPLOYER.

C. Supervision of Superintendent
SUPERINTENDENT reports to the
(owner, board of directors, board of governors, president, green
chairman, general manager or other supervisor). If that person is
temporarily absent or unable to perform [his or her| duties, then
the SUPERINTENDENT shall report to the .In
no event shall there be more than one person at any time acting on
behalf of the EMPLOYER insofar as control of the SUPERINTEN-
DENT is concerned.

D. Criticism, Complaints and Suggestions
The EMPLOYER, individually and collectively, shall refer all criti-
cisms, complaints and suggestions called to the EMPLOYER's

(Continued on Page 32)
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