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ASTM Standards for Skinned Areas

STEVE AND SUZ TRUSTY, TRUSTY & ASSOCIATES

urf may be the first impres-

sion of a baseball or softball

field, especially when strik-
ing patterns are etched in that sea of
green. But when it comes to play-
ing the game, the overwhelming
majority of the action takes place on
that turfless patch of “dirt” — the
skinned area encompassing the
basepath, bases, home plate and the
skinned area at the centre of the
jewel where the pitcher reigns.

In baseball and softball, as in all
field sports, ideal conditions take the
field factor “out of play,” allowing
each player, regardless of age, gen-
der or experience level, to play the
game to the best of their own abili-
ties.

Ideal conditions for the skinned
area surfaces along the basepath
combine a lower layer of hardness
with a cleat-depth coating layer of
soft material to provide the traction
necessary for a player to round the bases
at full speed and the cushioning that pro-
tects the player in a slide to beat the ball
to the base. Ideal conditions offer smooth
transitions between the skinned area and
surrounding turf with no ridge or lip to
alter the path of the ball and thus influ-
ence the outcome of the game. Ideal
conditions strike the right balance between
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wet and dry moisture levels, providing a
playing surface that is neither sticky or
powdery.

The Big Picture

The American Society for Testing and
Materials (ASTM) has multiple subcom-
mittees examining various aspects of
achieving higher levels of safety in sports.
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Dr. Don Waddington serves as Chair
of the Natural Playing Surface Sub-
committee, which is within the
Sports Equipment and Facilities
Committee of the ASTM. Dr.
Waddington is Professor Emeritus
of Soil Science at Penn State Uni-
versity after retiring from his role
teaching and conducting research in
the University turfgrass program.
Dr. Waddington notes, “Subcom-
mittees are working on standards
and guidelines for everything from
bikes and in-line skates to gymnas-
tics and camping. A subcommittee
working on tennis courts and track
surfaces has developed guidelines
for grass tennis courts. There’s a
group looking at specifications for
pole vault landing pits and a group
under playground surfaces looking
at new standards for specification
of engineered wood fiber for play-
ground surfaces. One group is
studying the shock absorbing properties
of North American football fields. Another
group is studying the relative abrasiveness
of synthetic turf surfaces. There’s a task
group under the subcommittee on foot-
wear looking at a method of measuring
traction. There's a group looking at eye
protection, The whole aim is to have more
safety in sports.”  continued on page 2 ...
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ASTM Standards for Skinned Areas

Defining Ideal

A major problem in establishing rec-
ommendations for the construction and
maintenance of skinned area soils is the
broad range of fields. Baseball and softball
diamonds vary from the true sandlot level
where the basepath is exposed to native
soil established by the players wearing
away the turf as they run the bases to the
premium fields of Major League Baseball.

Dr. Waddington says, “It’s a long proc-
ess to identify all the issues involved. With
organized play, skinned area soils are part
of native soil fields, augmented native soil
fields and various construction formats of
sand-based fields, all with differing lev-
els of funding for construction and
post-construction field maintenance. Even
with the same basic construction and equal
budgets, there are differences among
teams and groundskeepers on what con-
stitutes the ‘right” degree of hardness and
softness for the ideal skinned area.

“For construction, you could have
something quite sandy that would have
high moisture needs to maintain ideal
playability or you could have something
with a high clay content that would be
quite stable, but might be too hard when
dry. You need to know what kind of post-
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construction maintenance the field will
receive in order to construct the right field
for those maintenance conditions. The
amount of play the field must support and
the age and skill levels of the athletes are
further considerations.

“I"d hate to see the day when there was
only one way to construct and maintain a
softball or baseball field. I don’t think
every Major League infield should be the
same. They should all be reason-
able and playable, but I think
having the home field advantage
brings another dimension to the
game.”

Guidelines, Not Practices

The need to set workable pa-
rameters among all these
variables is the reason the ASTM
Subcommittee on Natural Playing
Surfaces is working on standard
guidelines for skinned area soils.
Waddington says, “It's important
to note that, in this instance, we're
working on guidelines, not prac-
tices. An ASTM practice gives a
definitive procedure for perform-
ing one or more operations.
Guidelines give a series of options
or instructions that do not recom-
mend a specific course of action.
With either guidelines or prac-
tices, people have the choice to follow
them or not to follow them. ASTM doesn’t
legislate.”

The guidelines for skinned area soils
under development by the subcommittee
should give a range of construction op-
tions for the three different types of fields:
native soil, sand and modified soil. Within
the range of options would be construc-
tion formats relying heavily on internal
drainage and those relying primarily on
surface drainage. Also, within those sepa-
rate ranges, there should be room to
accommodate the differences in tools, soil
amendments, equipment, personnel and
overall funds for maintenance at varying
levels of field use. The goal is a set of prac-
tical guidelines that can be applied to real
world situations under real world prac-
tices.

Guideline Status

According to Waddington, the ASTM
Subcommittee on Natural Playing Sur-
faces has nearly finalized the draft
proposal that was used to solicit comments
and help. A task force composed of ASTM
subcommittee members sought input from
others who are involved in the sports field
industry, but are not ASTM members. Dr.
Waddington also sent the draft proposal
to many university personnel for their input.

Dr. Waddington notes, “We've asked
these individuals to make comments, ex-
press their objections, if any, and provide
information to support any objections.
Keeping to the spirit of ASTM, if you
don’t like something, you suggest some-
thing that is better.

*Something that goes to a vote of the
subcommittee and receives no negative
votes then goes to the full committee for
a vote. (The full committee and the ASTM
Society votes are taken on the same bal-
lot.) All this must follow the ASTM
established timetables.”

The ASTM Committee on Sports
Equipment and Facilities officially meets
twice a year, in May and November. Much
is accomplished in the intervals between
the official meetings as the committee
members incorporate decisions and sug-
gestions into their specific projects.
Proposals developed pass through a range
of voting, from task force, to subcommit-
tee, to committee and the total
membership of the Society. Changes may
be incorporated at each step of this proc-
ess.

The guidelines will be submitted to the
subcommittee for vote at the next cycle
and the votes, comments and any objec-
tions will be received in the summer of
2000. Should this round of votes achieve
the anticipated positive response, the
guidelines could go to the main commit-
tee and Society levels for vote after the
November 2000 meeting. ¢

— Steve and Suz Trusty are partners in Trusty
& Associates of Council Bluffs, lowa. Steve is
Executive Director of the Sports Turf Manag-
ers Association. Article reprinted with
permission from sportsTURF, Volume 16,
Number 2, February, 2000.
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Turf News Briefs: New STA Hours

United Kingdom

A leading figure in the UK turf indus-
try, Dr. Michael Canaway, Chief Executive
of the Sports Turf Research Institute
(STRI), has decided to take early retire-
ment. Michael visited Canada at least once
to deliver talks at the Ontario Turfgrass
Symposium and visited the Guelph
Turfgrass Institute while here. Dr.
Canaway has given 25 years of service to
the STRI, the last five as Chief Executive.
During his tenure as Chief Executive, the
STRI has undergone a significant program
of modernization and expansion. We, the
Board of Directors of the Sports Turf As-
sociation, wish Michael a healthy and
meaningful retirement.

CGSA President Elected

At the 51" Canadian International
Turfgrass Conference and Trade Show in
Ottawa, Merlin Affleck was elected the
Canadian Golf Superintendents Associa-

tion President for 2000. Mr. Affleck is
superintendent of the Stanhope Golf and
Country Club in Prince Edward Island.

STA New Office Hours

Effective immediately, Lee Huether's
office hours will be Tuesday, Wednesday
and Friday from 9:00 a.m. to 2:00 p.m.
The office is no longer open on Mondays.

PLEASE NOTE

The opinions expressed in
articles published in Sports Turf
Manager are those of the author
and not necessarily those of the
Sports Turf Association, unless

otherwise indicated.
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Ltd. can provide you with everything
you need to complete the job
successfully.

Helping You Tame
Your Turf Problems
call 1-800-794-9664

¥

SporTs TURF MANAGER * 3


mailto:gdol@dolturfrestoration.on.ca

ime is certainly moving by

quickly. My last message was

written during a snowstorm! Cur-
rently I am wondering how many hours
in the day we need to keep up with the
rate at which the grass is growing. Cer-
tainly if you are in southern Ontario, there
is no need to explain. We must keep re-
minding ourselves not to complain, as I
have not seen vegetation looking this lush
in Oakville’s parks in recent years. Surely
the long days on the mowers will shorten
soon enough.

The Sports Turf Association Board of
Directors has been very busy developing
a Strategic Plan for the coming years. One
of our main initiatives is to educate all lev-
els of staff with information and resources
promoting safe, natural sports turf. We
spent a day with a facilitator mapping out
ways of doing this — one is to continue
with this publication at its current high
standard — the other is to continue present-
ing our annual field day.

Speaking of which, plans for the 13th
Annual Field Day are almost set. The
event will be held on Wednesday, August
16, 2000. This year we will focus on base-
ball. Spending the day will be Ed Miller,
retired groundskeeper for Yankee Stadium.
I have attended a lecture of Mr. Miller’s
before and found it both informative and

The President’s Desk
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very entertaining. His tips are applicable
regardless of the facilities you maintain
and you will find yourself retelling his sto-
ries of life in the “big leagues.”

Other topics for the day include soil
testing with David Smith, and Gerry Ray
and Oliver Bremer will discuss the new
Barrie Community Sports Complex. We
will spend the afternoon outside watch-
ing suppliers work their magic with turf,
infields, and mounds. There will be an
abundance of expertise, experience and
advice on site. Space is still available for
suppliers wishing a tabletop and/or equip-
ment display.

The day promises outstanding exposure
for suppliers as attendance increases every
year. Registration forms will be out
shortly. Sign up soon as last year’s event
was a sell-out. Members’ cost for the day
includes refreshments, lunch and park-
ing.

Invoices are out for membership fees
for the current year. If you have not re-
newed, please do so. Thanks to industry
support, beginning this year we will be
printing the roster in its entirety on an an-
nual basis, rather than biannually with an
annual insert.

Congratulations to Karen Richter of
Waterloo and Robert Gill of Prince Albert,
Saskatchewan. Both are recipients of the

JANE ARNETT-RIVERS

Sports Turf Association Scholarship.
Karen, for the Year 2000 Turf Managers’
Short Course and Robert, for the Ontario
Diploma in Horticulture. We look forward
to congratulating you both at our Field
Day in August. We hope you will be able
to attend.

Thank you to all who ticked the STA
box when registering for the January On-
tario Turfgrass Symposium. Sports turf
member attendance was up substantially.
The OTS Committee is currently work-
ing on the speaker roster for 2001.

Finally, in the craziness of the past three
weeks where we bounced back and forth
from hot sunny days to cold rainy days, I
was placing hurried phone calls to indus-
try suppliers recruiting support for our
Field Day.

Interrupting their day at such a busy
time, I fully expected to be asked to call
back in June. That was not the response
from anyone. All the companies 1 ap-
proached were more than happy to take
the time to listen, and then responded
quickly. It made me realize the importance
of the Sports Turf Association in this in-
dustry and the respected role we play in
promoting safer, natural sports turf. Thank
you very much for all the support. The
Field Day will be a success largely due to
our industry suppliers. ¢

SPORTS TURF ASSOCIATION

13th Annual Field Day

August 16, 2000

Featuring Ed Miller, retired groundskeeper, Yankee Stadium.

Other guests include David Smith (soil testing) « Gerry Ray and Oliver
Bremer (Barrie Community Sports Complex) « a variety of industry suppliers

Contact Lee Huether for registration details: 519-763-9431 - sta@gti.uoguelph.ca
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SportGrass™ Specialist
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Ross Tucker
Manager of Parks
City of St. Thomas, ON

Robin Bennett
Facilities Manager
Glenlyon-Norfolk School
Victoria, BC

Scott McCann
Engineered Turf Soils &
Materials Limited
Kitchener, ON

Bob Golden

Vice President, Commercial/

Irrigation, Turf Care Products

Canada Ltd., Newmarket, ON

Wray Mason

Turf Care Agronomics

Turf Care Products Canada
Ltd., Newmarket, ON
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Gary Taylor

Irrigation Golf Manager, Turf
Care Products Canada Ltd.
Newmarket, ON

Rob Davis

Commercial Sales
Representative, Turf Care
Products Canada Ltd.
Newmarket, ON

Gillian Glazer
Manager, Century Rain Aid
Thornhill, ON

Phil Bruckler

General Manager
Community Services
City of Stoney Creek, ON
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Physical Resources, Grounds
Conestoga College
Kitchener, ON

René Laurin
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Town of Penetanguishene, ON

Ken McGuirk

Leader of Forestry,
Horticulture & Outdoor
Facilities, City of Kingston, ON

David Schroeder
Parks Supervisor
City of North Bay, ON

Blake Downey
Organizational Leader
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City of Waterloo, ON

Darrell Vossen

Parks Supervisor

Central Services & Waterfront
City of Toronto, ON

Jeff Danylyk
Community Services Depart.
City of Kitchener, ON

Helen Sousa

Parks Supervisor
Parks & Recreation
Services, West District
City of Toronto, ON
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Steve Preston

Supervisor of Parks
Maintenance & Operations
City of Brampton, ON

Jay Kivell

Manager of Facilities &
Parks Services

City of Guelph, ON

Scott Ingram
Leadhand, Sports &
Winter Maintenance
City of Guelph, ON

Chris Hare
Halton Grounds Care
Equipment, Milton, ON

Gerry Ray

Executive Director

Barrie Community Sports
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Turf Maintenance for Thoroughbred Horse Racing
A EUROPEAN OVERVIEW BY HUBERT CATRICE, CONSULTANT, BAILLY, FRANCE

merican thoroughbred tracks

train and race on all-weather dirt.

Turf is often built in the inner

part of the dirt oval, with little radius on

the curves and strong banking, and is used

for few races when the climate is favour-

able to the grass growth. In Europe, racing

takes place on large turf courses, and train-
ing is on both turf and sand.

Assessment of American dirt — fast,

good, slow, muddy, sticky, sloppy — can-

not be related with terms such as hard,

firm, soft, holding, and heaviness of turf.
Comparisons in the scale of track speed
are based on professional feeling and
measurements with penetrometers or ac-
celerometers.

The following overview of turf main-
tenance for thoroughbred horse racing
details turf specificity, tries to define the
qualities required and which basic param-
eters to integrate, and concludes with a
discussion of future industry trends.

Specificity for Thoroughbreds

The objective of turf maintenance is to
get maximum horse speed without injury
or medication. This relates to the ability
of the turf to resist the impact of hooves
and the ability of the horses to resist a lack
of turf flexibility.

Horse racing turf is a living form in
constant change and is composed of:
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1. Soil with physical, mineral, chemical
and microbiological components,

2. Plants with stems, leaves, roots, and a
layer of decomposing organic matter
called thatch,

3. Water and air.

Since the main criteria for turf in the
racing industry is speed, it is important
that the hoof should find a point of resist-
ance near the top of the racing surface able
to support forces which are continually
changing in intensity and direction. Fur-
thermore, the influence
of climatic conditions
should cause the state of
this surface to vary in
such a way that the horse
can demonstrate both its
ability and muscular and
skeletal solidity, which is
necessary for breeding
selection.

To understand the
specificity of turf main-
tenance, we observe the
contact between hoof
and turf at the linear
speed of the horse (be-
tween 60 to 70 km/h),
that is to say a higher
speed for the hoof.

During a race, a horse places all its
weight alternatively on each leg. This rep-
resents a considerable energy output
according to mass and speed. At the time
of hoof impact, a sharp deceleration is pro-
duced and the shock is absorbed by a rapid
deformations mechanism in the structure
of the hoof, and then by muscular con-
tractions, while turf divoting appears. The
absorption phase of the impact ends ac-
cording to the position of the fetlock held
by the tendons tensed according to the re-
sistance of the turf. The propulsion phase
follows. All these phases result in the track
being marked or damaged and rapidly re-
paired.

Turf Qualities

The local conditions and horsemens’
wishes, along with the turf superintend-
ent’s knowledge, are combined to try to

define physical and biological turf speci-

fications such as:

1. Flexibility to soften the impact in con-
junction with the hooves and to
facilitate the movements of the joints
and their coordination in the rocking
movement of the foot.

2. Elasticity, resilience, and bounce to pro-
pel the horse without causing damage
to its limbs.

3. Homogeneity so that the forces of re-
sistance can be produced in a constant
way and supply a standard point of re-
sistance over the whole course.

4. A cushion to soften the impact and a
sub-layer to respond in varying degrees
to support and propel the limbs. A need
to realize a compromise between the
mechanical qualities of flexibility and
the resilience of the turf.

The vocabulary uses concepts coming
from turf experience but also from dirt
tracks and is of a great variability. Authors
such as Dr. J. B. Beard and Dr. Bob Sheard
have started the introduction of scientific
concepts to properly define the quality of
turf.

Turf Parameters

The complexity of turf maintenance
consists of integrating the external factors
— climate, racing calendar, type of races —
with plant and soil factors while taking
into account qualities of the turf at the
period of racing.

An optimum combination of the fol-
lowing parameters allows the
superintendent to establish a turfcourse
maintenance specifications and sched-
ule.

Soil texture and structure

Shock absorption is realized by friction
of fine mineral particles — sands (or mate-
rials with organic or of large granulars) —
roots, shavings, and elasticity. A soil rich
in organic elements absorbs shock by re-
versible deformations and is more elastic.
The top layer must have crumbly charac-
teristics over a depth which can be up to 7
cm. Beyond this, tendons and ligaments
may be overtaxed.



Thatch and rootzone

The need on the horses’ part is to ben-
efit from the best conditions of shock
absorption by the top layer and resistance
from the sub-layer. A thatch level consid-
ered good for the horses is undesirable for
the turfgrass.

The formation of this thatch is caused
by several factors and maintenance opera-
tions: the choice of grass species and
cultivars, height and type of mowing, col-
lection of clippings, use of fertilizers,
microbiological life, overseeding, climate
and racing calendar, movable rails, repair
after the races, intensity of rolling, in-
depth irrigation, aeration and
subsoiling.

Moisture and porosity

The optimal soil moisture control al-
lows the axis of the horse limbs to remain
in a plane perpendicular to the impact in
any direction. This characteristic dictates
turfgrass to be the best racing surface
avoiding injuries and inflammatory prob-
lems.

Optimal soil moisture content main-
tains cohesion which produces elasticity
— an intermediate state between viscosity
caused by too much water which results
in slippage, movement of the earth with-
out compression, and plasticity in which
reduction of porosity produces compres-
sion and compaction.

Knowing the drainage speed, potential
evapotranspiration, rain forecast, and flex-

ibility expected, the irrigation decision of
“how much” and “when” balance between
conflicting requirements — what is needed
for the plant and maintaining watering just
enough to provide the turf flexibility re-
quired for horse racing speed.

Future Trends

On racecourses without intensive use,
traditional operations of turf maintenance
require an important seasonal team of per-
sonnel, without heavy investment except
in large turfgrass areas. This model can
provide a good level of safety for centu-
ries.

The general evolution of the racetrack
industry is to expect an increasing return
on investments. This is more conducive
to projects and investment programs on
“all weather” turfs allowing a more inten-
sive use on small surfaces with
standardization of the “track speed,” and
a reduced team of personnel using larger
scale equipment and materials. Therefore,
private companies develop systems for
reinforced rootzone and soil moisture con-
trol to give permeability and sufficient air
filled pore space.

Systems, registered trademarks, or spe-
cial turf maintenance processes are
realized using sand and synthetic fibres.
Keeneland and Churchill Downs in Ken-
tucky with subirrigation; Santa Anita in
California; Hong Kong in Asia with
Netlon; and Australia and Singapore with
StrathAyr Turf Systems are good exam-

ples of such patented and public systems.

Horse racing authorities contract with
organizations to develop research, trials,
and consultancy, as the Ontario Jockey
Club with the Guelph Turfgrass Institute
for the construction of the new Woodbine
turf track; the Jockey Club of Britain with
the Sports Turf Research Institute of
Bingley for the Nottingham racecourse;
the Japan Racing Association with its Fa-
cilities Research Engineering Division;
The University of Arizona Race Track
Industry Program with the Racing Sur-
faces Association Symposium; and the
New Zealand Racing Industry Board with
the New Zealand Research Institute. This
list is not exhaustive.

Also, the International Turfgrass Soci-
ety, with its International Research
Conference every four years, publishes in
its proceedings the important research
work of universities, organizations and
many other companies around the
world.

We must keep smiling! Those who con-
tinue to look for better, safer turf for horse
racing still have a lot of work to do in this
area: trials, research, cooperation, consul-
tancy, education, engineering programs,
turf maintenance, project management,
information and communication. 4

— Author Hubert Catrice is a Consultant
for Turf for Horse Racing and member of the
Sports Turf Association. You can find Hubert
at www.agroconsultants.com or e-mail him
directly, Hubert. Catrice @wanadoo.fr.
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Environmental Benefits from Artificial Turf? ... Definately!
GORDON PEDERSON, SUPERVISOR, SPORT AND OUTDOOR RECREATION, BURNABY PARKS, BC

rtificial turf ... isn’t that the abra-
sion-causing, joint-tearing,
scrub-pad looking fake grass?

Artificial turf products have improved
vastly over the past few years so forget
any of the memories or nightmares you
may have experienced on traditional arti-
ficial turf fields.

The City of Burnaby just completed
constructing a multi-million dollar, state-
of-the-art sports complex consisting of
three artificial turf sport fields. The
Burnaby Lake Sports Complex West is
now the home of a revolutionary artificial
turf product, which is also the first out-
door installation of its kind in Canada.

Without getting too technical, the prod-
uct chosen by the City of Burnaby was an
“in-fill"" turf system rather than the widely
used traditional “carpet” turf systems. In-
stead of a “carpet” laid over a hard surface,
an in-fill system is comprised of 2-1/2"
artificial grass blades tufted into a rubber
backing with a combination of silica sand
and ground rubber spread amongst the
blades to a 2" depth.

The polyethylene and polypropylene
blended grass blades give the turf the look
of real grass, and the in-fill material gives
it the playing characteristics of real grass.
Although soccer is the primary benefici-
ary of the facility, the multipurpose fields
also accommodate football, field lacrosse
and field hockey.

All the user groups are astounded at
how well the product performs and the
vast majority prefer the “in-fill” artificial
turf to natural grass. A by-product of the
in-fill system is that turf abrasions and
knee and other joint injuries commonly
attributed to traditional artificial surfaces
are greatly reduced.

Why Artificial Turf?

Why choose an artificial turf field over
a natural grass surface? The Greater Van-
couver and Victoria regions are unique to
the rest of Canada. The relatively mild
winters encourage soccer organizations to
play their primary soccer season from
September through March. Unfortunately,
these West Coast regions also live up to
their nickname the “Wet Coast.”
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During the fall/winter soccer season,
natural grass playing fields face severe
rainstorms leading to surface damage and
often field closures. On the other hand,
artificial turf fields can be played on in
nearly all weather conditions without any
impact to the field surface. Rainstorms are
no longer a problem since the Burnaby
Lake Sports Complex West fields are de-
signed to drain 10" of rain an hour, which
even for BC is more than accommodat-
ing!

Durability

One of the most appealing features of
artificial turf is its durability. A standard
natural grass sports field can accommo-
date approximately 360 games per year
while a lit artificial turf field has the ca-
pability of accommodating approximately
2,080 games per year during prime time
hours. This works out to an approximate
6:1 ratio. In addition, the artificial turf
sports field provides a consistent quality-
playing surface that the user groups can
count on from week to week. Heavy wear-
ing sports can be relocated to the artificial
turf protecting the existing natural grass
fields for the other user groups.

Efficiency

Due to its durability, artificial turf uti-
lizes the land far more efficiently than
natural grass fields. Had the City of
Burnaby chosen not to build three artifi-
cial turf fields, nearly 18 new natural grass
fields would have been required to pro-
vide the same level of activity.

As a neighbouring suburb of Vancou-
ver, Burnaby has some of the most
expensive land in the country. High ac-
quisition costs and a limited supply of
undeveloped park land has become a de-
termining factor for the use of artificial
turf in Burnaby both now and in the fu-
ture.

Cost Per Game

Decision-makers often can’t get be-
yond the capital cost requirements for
constructing an artificial turf field — ap-
proximately $1 to $1.4 million compared
to a natural grass field of $350,000. But
when the capital and operating costs of
both are compared to actual usage over a
I2-year life span, calculations show that
artificial turf per game costs are approxi-
mately 65 per cent cheaper than natural
grass.



Maintenance Requirements

As expected, maintenance require-
ments for artificial turf and natural grass
differ quite dramatically. No matter what
anyone says, artificial turf fields are not
maintenance free though maintenance
expenses are approximately 50 per cent
lower than natural grass fields.

No Chemical Applications

Unlike natural grass fields, artificial turf

does not require fertilizer or other chemi-
cal applications eliminating any concerns
of leaching into surrounding ground wa-
ter or streams.

Water Conservation

In-fill artificial turf systems do not re-
quire irrigation thus eliminating the need
for additional water consumption. For re-
gions serviced by water meters, the
savings can be significant,

Recycling

The in-fill turf system chosen by the
City of Burnaby also incorporates recy-
cling into its construction process. Almost
30 per cent of the ground rubber particles

that make up the in-fill material are gen-
erated from recycled running shoes.

Re-use of Existing Land

Artificial turf fields can also create an
indirect environmental benefit. Burnaby’s
new complex is adjacent to an existing
sports complex with nine natural grass
sports fields. To improve the quality and
performance of these natural grass fields,
the site will be renovated over the next few
years. The performance capabilities of the
neighbouring artificial turf fields now pro-
vide an opportunity to redesign the older
site. With a lot of the sports usage demand
transferred to the artificial turf field site,
not as many natural grass fields are re-
quired. Staff is currently working on
redesign plans that will revert a portion of
the field space neighbouring Burnaby
Lake back to a wetland environment.

Summary

At first, it sounds absurd to think that
replacing natural grass fields with artifi-
cial turf would have environmental
benefits for the community. But beyond
its performance capabilities, artificial turf

has shown it can provide an efficient way
of maximizing limited land resources. In
addition, the in-fill turf system has dem-
onstrated environmentally friendly
maintenance practices by eliminating fer-
tilizer and irrigation requirements. After
all is said and done, the artificial turf may
be considered “fake” but the recreational
and environmental benefits certainly
aren’t. ¢

— Parks & Recreation Canada, Volume
57, Number 6, January/February 2000

Gordon Pederson, Supervisor of
Sport and Outdoor Recreation,
Burnaby Parks, Recreation and

Cultural Services, researched
artificial turf fields for three years
leading up to the project's con-
struction. He can be contacted at:

Burnaby Parks, Recreation and

Cultural Services, Suite 101, 4946
Canada Way, Burnaby BC V5G
4H7, Tel: (604) 294-7385 E-mail:
pederson@city.burnaby.bc.ca.
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Turf for Cricket. A New Challenge for Ontario.

CANADA HOST COUNTRY FOR 2001 WORLD CRICKET COMPETITION: REPORT BY DR. LES EVANS

robably in no other sport is the

turf surface so critical to the tac-

tics and playing of the game as it

is in cricket. Unlike baseball, the cricket
ball generally bounces on the soil surface
a few feet in front of the batsman before
being struck. This means that the playing
surface must be able to withstand a con-
tinuous bombardment of balls striking the
surface at speeds of more than 100 km per
hour during the course of a one-day game.
The quicker the ball leaves the surface
and the more even the bounce, the better
the pitch. If the surface is too soft, then
the ball will not rise sufficiently for the
batsman, whereas if the surface is too hard,
the playing area not only becomes dan-
gerous but the surface will deteriorate
rapidly during the game. A soil with a clay
loam or silty clay loam texture containing
between 25 to 35 per cent clay is ideal.

Game Preparation

In an established pitch, getting the right
texture can be obtained by top dressing
with a suitable heavy loam if the texture
is too light or hollow tining with a light
soil if the soil is too heavy. Getting the
right soil texture is only a small part in
the preparation of the perfect cricket
wicket. The wicket is the playing area for
the game and is approximately 10 by 66
feet.

Work usually starts in spring by scari-
fying the surface to remove debris and
cutting the grass to 3/8 of an inch. The
application of a heavy roller (13 to 15 cwt)
over the pitch consolidates the soil to a
depth of 3 to 4 inches, provided there is

There is little to no expertise
in Ontario for the construction
and maintenance of grass
cricket wickets.

sufficient moisture in the soil. Any earth-
worms present need to be eliminated.
Between games, the grass is usually kept
at a height of about 1/2 inch. Any weeds
present are generally spot killed.

About six to ten days before a game,
the grass is cut to 1/8 inch and scarified to
thin out the grass. Three to four inches of
water are added and the soil is then rolled
with a heavy roller. Large covers are
placed over the wicket in the evenings to
keep the wicket dry. This routine is fol-
lowed up to three days before a game
when watering is discontinued.

By match day, very little grass will be
visible on the wicket. How the wicket
stands up during the game now depends
on the thoroughness of the pre-game
preparation with grass roots playing a
major role in holding the soil together. At
the end of the game comes the challenge!
Having removed almost all of the above

ground vegetation and compacted the soil
through heavy rolling, the pitch must be
ready again for a new game within a few
days or weeks. Established grass must be
revived and dead grass replaced. The soil
needs to be top dressed with seed and soil,
aerated, and fertilized to encourage new
growth. Then the whole process of pitch
preparation starts again in readiness for
the next match.

At the end of the season in the fall, the
pitch must be repaired, seeded and pre-
pared for winter so that the next spring a
minimum amount of reseeding needs to
be done. The soil needs to be thoroughly
scarified and spiked to prevent the forma-
tion of thatch — a major problem in ill
prepared pitches. The pitch is finally over-
seeded with rye grass, top dressed with
loam, fertilized, and the soil well watered
to allow the seed to germinate before the
start of winter.

Cricket in Canada

Historically, Canada has not been
known for its involvement in hosting
world class cricket competitions. This all
changed in 1996 when a major cricket
tournament, the Sahara Cup, was played
at the Toronto Cricket, Skating and Curl-
ing Club. Five one day matches between
India and Pakistan were played. The live
television viewing audience for one game
was estimated at 1.5 billion people! Be-
cause of the success of this series, Canada
bid for and was chosen to be the host coun-
try for the 2001 ICC World Cricket
Competition. This competition will in-
volve 26 countries, including the US,

L '-.\_ = d

Red and grey clay
products designed for

along with groundskeeping
tools and accessories.

MAR-CO CLAY PRODUCTS INC.

Box 67, Hwy. 86, Wallenstein, ON NOB 2S0
Tel. 519-669-3657 Fax: 519-669-8799

PICKSEED®

good things growing ...

PICKSEED Canada Inc.

Lindsay, ON
Box 304 _
Lindsay, ON Kov 43 | Car-705-328-6663
1-800-661-4769 | Larry White
London, ON

FAX (705) 878-9249

Charles Pick
Lindsay, ON
Car: 705-879-0293

Doug MacMillan

Car:519-649-8777
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Kenya, Netherlands, Israel, Scotland and
Ireland. To host the event, the Canadian
Cricket Association is required to install
ten grass cricket pitches in the Toronto
area and ensure that these pitches are of a
sufficiently high standard consistent with
the calibre of this tournament. These
pitches, on both private and public facili-
ties, have been constructed in Toronto,
Ajax and King City. Traditionally in
Canada, cricket has been played on syn-
thetic mats laid down specifically for a
particular match and thus there was little
or no expertise in Ontario for the construc-
tion and maintenance of grass cricket
wickets.

The task of installing these pitches has
been given to Chris Chappell of the To-
ronto Cricket, Skating and Curling Club
and Mike Corley of Scarborough, Eng-
land, a former cricket groundsman and
now a private consultant. Both have pre-
vious experience with the Sahara Cup
competition. Advice on a suitable Ontario
soil for the project was obtained from Pro-
fessor Les Evans of the University of
Guelph. Norm McCollum, Superintend-
ent of the Guelph Turf Grass Institute, has
been advising on a turf type perennial rye
grass species suitable for the climate of
southern Ontario.

A new cricket pitch is constructed from
the bottom up. Soil is excavated to a depth
of 16 inches, 18 inches if the underlying
soil is a heavy clay. A minimum area of
about 110 square yards is usually exca-
vated. Four inches of gravel (stone
chippings) are laid in the excavation to aid
in drainage. A base layer of eight inches
of soil containing at least 35% clay are
laid in two inch increments. Each two inch
increment is compacted before the next
layer is added. The top four inches of soil
added should contain between 25-35%
clay — the ideal soil for a cricket wicket.
After ensuring that the pitch is level, a
perennial rye grass mixture is raked in at
about 1-1/2 oz per square yard and the
pitch rolled with a light roller.

After the World Cricket Competition in
2001, more grass cricket wickets will in-
evitably be springing up as interest in the
game of cricket increases due to televi-
sion exposure of the games and the
continued coverage of the annual Sahara
Cup. The need for greenskeepers with ex-
perience in the maintenance of cricket
wickets under Canadian conditions will
only increase and the challenge to produce
the ‘perfect wicket’ intensify!

— Dr. Les Evans, Department of Land
Resource Science, University of Guelph

Sodding Sports Fields

Cost and Safety Benefits

WHAT ARE THE benefits sports field
architects and consultants look for
when us'lng turfgrass sod to con-
struct, reconstruct or renovate a
ptaymg surface?

| A dense turfgrass surface that al-

lows good footing and the best
opportunity for a quality performance
: by the athletes.

) A guaranteed quality playing sur-
= face at the time it is needed.

A playing surface that is as safe
# as possible for athletes.

A turfgrass sod variety with an ag-
gressive, vigorous growth habit.

WALKER EQUIPMENT LIMITED

Specialist in Property Maintenance Equipment

Telephone: 905-294-8333, Fax 905-294-1702
Toll Free: 1-800-318-9428
P.O. Box 118, Markham, Ontario L3P 3J5
(Hwy. 48, 3 km N of No. 7 Hwy.)

)
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Brian Rosenberg
Technical Sales Representative
Tel: 519-757-0077

Cell: 519-574-2013

Fax: 519-743-6849

E-mail: brosenberg @nu-gro.ca

Nu-Gro Professional

10 Craig Street

Brantford, ON N3R 7J1

Product Info Line: 1-800-268-2806

Paul Turner

1-800-883-0761

@aée
EQUIPMENT LTD.

Sales Representative
Cellular: (416) 566-0211

1184 PLAINS ROAD EAST, BURLINGTON, ON L7S 1W6
Burlington (905) 637-5216 Toronto (905) 338-2404
Fax: (905) 637-2009

4

Box 171

Harriston, Ontario
NOG 1Z0

Phone (519) 338-3840
Fax (519) 338-2510

J. Robert Dippel
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Association Mail Box

WE APPRECIATE YOUR LETTERS. KEEP THEM COMING!

Choosing Seeds
\ Could you please supply

me with a list of top qual-
ity seeds for use on overseeding sports
turf. I am looking for Kentucky bluegrass,
creeping fescues and perennial ryegrass
seeds to be used in a mixture. We are in
eastern Ontario and perennial ryegrass is
not winter hardy in this area.

We are currently using a mixture of
60% Kentucky bluegrass (3 types) and
40% creeping red fescue (2 types). I would
like to add some perennial ryegrass to the
mix to replace some of the creeping red
fescue. We use this mix from mid-August
to the end of September.

How much perennial ryegrass can you
add to the mix without affecting the ger-
mination and growth of the Kentucky
bluegrass?

In the spring I am looking at using a
mix with a high percentage of perennial
ryegrass. Is it worthwhile to add some
Kentucky bluegrass or will it be smoth-
ered out by the perennial ryegrass? What
are your recommendations for a spring
mix to be used as an annual seeding.

We are members of the Sports Turf
Association and are very pleased with the
resources you supply. Any additional sup-
port you could provide would be much
appreciated.

— Terry Egan, Parks and Operations

Supervisor, City of Nepean, 613-829-8880

Response from Pam Charbonneau

As far as different cultivars of peren-
nial ryegrass, fescue and Kentucky
bluegrass, I can provide you with a list of

what is sold in Ontario. A good internet
resource is the National Turfgrass Evalu-
ation Program at www.ntep.org. It has trial
results from all the different grass species
at various locations, with some in Canada.

As far as how much perennial ryegrass
in the mixture, if you go greater than 20%,
you virtually get all perennial ryegrass
because it will establish and shade out or
out compete with the Kentucky bluegrass
and fine fescue seedlings.

As far as adding some Kentucky
bluegrass to perennial rye for overseeding,
I would not recommend to do that. It is
best to go with 100% perennial ryegrass.
You can blend several cultivars of peren-
nial ryegrass however.

Perennial ryegrass is the best spring
mix for an annual seeding.

I hope this information is helpful.
Please let me know if I can be of further
assistance.

— Pam Charbonneau, OMAFRA Turfgrass

Specialist, 519-824-4120 (x 2597), e-mail

pcharbon@omafra.gov.on.ca

Grub Infestation
Much like other southern Ontario com-
munities, the Town of East Gwillimbury
is experiencing a grub infestation. I am
looking for information on the following:
1. The best control methods.
2. The best re-construction methods for
green spaces destroyed by
these insects.
3. Any corporate policies
on how other communi-
ties react to citizen
concern of the perceived

migration from municipal to home-owner
property.
Any help you can provide would be
greatly appreciated.
— Terry Piche, Facilities Manager, Town
of East Gwillimbury, 905-478-7941

Response from Chris Mark

Terry, we have a fair bit of experience
with grubs here in Oakville. This area has
been impacted for probably 10-12 years
by chafers. We will, in fact, be treating
some areas this year. Answers to your
questions are as follows:

Best Control Methods

A new product, MERIT, is on the mar-
ket. It is produced by the Bayer company.
Consult your local supplier for informa-
tion. While the product is more expensive
than traditional insecticides such as
Diazinon, from what I hear it produces
excellent results. We have not yet used
MERIT, but I have heard great things from
others. It affects very young grubs. Larger
larvae are not controlled but if you can
control the young larvae, with one appli-
cation you should have good control.
Apply in the later part of June and water
itin. ’

For an organic solution you may want
to use nematodes. They take longer and
are a little more tricky to apply. You must
apply them in the range of a million or
more per application. We may try them
this year as an organic treatment, but

because we have no experience with
nematodes, we would like to treat
first with MERIT. I understand the
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|@ TWRF CARE

TORO® - New & used turf equipment & irrigation products

PAR EX® - Slow release professional fertilizers

MILORGANITE® - Natural organic fertilizers

YAMAHA® - New golf cars & utility vehicles
E-Z-GO® - New golf cars & utility vehicles

TURF CARE PRODUCTS CANADA
200 Pony Drive, Newmarket, Ontario L3Y 7B6
Phone: (905) 836-0988 Fax: (905) 836-6442

QUALITY BENT AND BLUE GRASSES,
PICK-UP OR DELIVERY

17525 Jane St.
R.R. #1 Kettleby
Ontario LOG 110

Toronto (416) 364-5700
Aurora (905) 727-2100
Fax (905) 727-8546
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City of Oshawa has had good success in
controlling grubs on cul-de-sac islands
with nematodes. Again, consult your lo-
cal supplier for information.

Best Re-Construction Methods

Reconstruction usually means re-
sodding. These guys are such vociferous
root feeders that a full renovation is nor-
mally required. I suggest spraying in June,
then renovating areas in late summer un-
less you have an irrigated site affected. You
can overseed as a cheaper option, then
definitely topdress. Overseed in mid-late
August when you'll get a good seed catch.
If it is a large area that needs overseeding
and you don’t have the staff or equipment,
consider hydroseeding.

Homeowner Concerns

We have not been spraying and re-
sodding town boulevards. We advise the
homeowner that it is their responsibility.
In the majority of cases, we take the posi-
tion that the town boulevard in the front
or at the side of your home is an exten-
sion of your front lawn. You cut it, fertilize

it, water it, water the street tree, etc. The
only turf repairs we do are from snow plow
damage. We do cut reverse frontage lots
along major arteries where there is tradi-
tionally a sound or barrier fence, but
generally have not controlled grubs.

Grubs like well manicured turf and
many boulevards we look after along ar-
terial roads and secondary roads are
generally pretty sparse in comparison to
frontage boulevards which the homeowner
usually waters and fertilizes.

This policy or practice rubs many peo-
ple the wrong way. We have had some
challenges. Several years ago, ads were
placed in the local paper(s) advising peo-
ple of grubs, their impact, solutions and
the homeowner’s responsibility to deal
with the problem. About all we do is give
people advice. Of course grubs always mi-
grate from the boulevard to the
homeowner’s property and never the re-
verse. This is hard to prove. They could
also have migrated from an adjacent yard.
Many of our boulevards are so compacted
and have such poor soil that I'm not sure
even grubs could tunnel their way through.

The bottom line is that we have miles of
boulevard and if we had to repair/re-sod
every one which had grub damage, the

costs would be astronomical.
— Chris Mark, Past STA President, Assistant
Director, Parks & Recreation, Town of
Oakville, 905-845-6601

Further Resources

Lee Huether, our Executive Manager,
suggests the following resources for ad-
ditional information

* OMAFRA’s FACTSHEET entitled
“Grubs in Lawns.” Tt can be accessed at:
www.gov.on.ca/OMAFRA/english/crops/
facts/97-023.htm

* OMAFRA’s Turf Hotline can be
reached by telephone, 1-888-290-4441.
This is a three minute recorded message
which is updated weekly with timely in-
formation on turfgrass pests

» THE GTI ADVISOR (look in the Turf
Management column). The regular publi-
cation season has started. New this year
is free internet access on a special dedi-
cated website: www.gti.uoguelph.ca/
advisor. ¢

ORE® 4ANY
THE EX STANDS FOR EXCELLENCE
Quality Fertilizer Blends
for Sports Fields &
Lawn Bowling Greens

Distributed by:

Turf Care Products Canada
200 Pony Drive
Newmarket, Ontario L3Y 7B6
905-836-0988

ATHLETIC FIELD
COKERS

TURF GROWTH
BLAN.KETS

ootball

Baseball/Fi
WALL & RAIL
PADDING

Everything you need to protect natural turf, avoid
rainouts or help safeguard against player injury.

= For complete information, Il
1-800-387-5808

COVERMASTER™
GOVERMASTER
COVERMASTER

MASTERS IN THE ART OF SPORTS SURFACE COVERS

MEMBER '.%'IEIBSIT OUR WEBSITE!
SPORTS TURF : Www.covermaster.com
A a— E-MAIL: info@covermaster.com

Bgiat”

COVERMASTER INC., 100 WESTMORE DR. 11.D, REXDALE, ON, M8V 5C3

TEL 416-745-1811 FAX 416-74-COVER (742-6837)
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Coming Events

Mark your Calendar!

July 11,12 0r 13

3" Annual Solving Turf Problems
University of Guelph, Guelph, ON
Information: Call Marilyn Dykstra at
519-767-6258 or Pam Charbonneau at
519-824-4120 ext. 2597

July 18-21

Turfgrass Producers International
Summer Convention & Field Days
Spokane, WA

Information: 847-705-9898

July 20

Western Canada Turfgrass Association
Annual Field Day & 5" Annual Research
Golf Tournament, Surrey, BC
Information: 604-467-2564

August 15
Cornell University Field Day
Ithaca, NY, Information: 607-255-1792

August 16
Sports Turf Association
13" Annual Field Day
Guelph, ON
Information: 519-763-9431

August 22

Guelph Turfgrass Institute
Research Field Day & Summer Turf
Workshops, Guelph, ON
Information: 519-767-5009

September 18

Canadian Golf Superintendents
Association 34" Annual Fall Field Day
Winnipeg, MB

Information: 1-B00-387-1056

September 26-27
Landscape Ontario Garden Expo
Toronto, ON, Information: 905-875-1805

September 27-30

Communities in Bloom

National Symposium on Parks &
Grounds, Edmonton, AB
Information: 514-694-8871

November 12-15

National Institute on Park and Grounds
Management 30" Annual Educational
Conference, Orlando, FL

Information: 920-733-1201

14 = June 2000

City of Cambridge Strikes Key Deal

HOW ARE YOU COMBATTING SOCCER FIELD SHORTAGES?

elief may be in sight for Cam-
bridge youths wanting to play
soccer.

A deal between the City of Cam-
bridge and three ethnic clubs with soc-
cer fields will allow local youths to play
on professional-size fields in what is
becoming a burgeoning sport in the city.

From May to August, the soccer
fields at the Portuguese Oriental Sports
club on Shellard Road in North Dum-
fries Township, the Portuguese Club of
Cambridge on Townline Road, and Au-
rora Lodge 26, Sons of Italy Mutual
Society, also on Townline Road, will be
available two nights a week.

The five-year lease between the city
and the clubs, which was approved by a
city committee in early April, will al-
low teams to use the fields Monday and
Wednesday from 6 to 9 p.m. The clubs
will not charge rental fees, but the city
will help with maintenance and added
insurance costs.

For Susan Silva, administrator of
Cambridge Youth Soccer, the partner-
ship means more youngsters will be
playing soccer on better fields.

Currently, students registered with
Cambridge Youth Soccer play on two
city-owned fields at the Kinsmen Com-

November 14-16
New York State Turfgrass Association
Turf and Grounds Exposition

Syracuse, NY

Information: 518-783-1229

November 14-16

4™ Decennial National Irrigation
Symposium, Phoenix, AZ
Information: 616-428-6327

November 15-16
Prairie East Horticultural Trade Show

and Conference, Winnipeg, MB

Information: 204-947-9766 x 205

January 3-5, 2001
Ontario Turfgrass Symposium
Toronto, ON, Information:
519-767-5000

plex and various smaller fields at Riv-
erside Park and area schools.

“We are really, really
grateful.” she said. “It
allows us to grow.”

Silva said the
number of youths
registered for this summer
has risen by 500 from last year, bring-
ing the total to 3,500. About 100 youths
are on waiting lists.

Silva said more fields may lead the
soccer organization to consider taking
on more youths.

John Hannah, director of parks and
outside services for the city, said soc-
cer is growing immensely, and the more
fields the better.

However, the measure is a “short-
term fix.” A long-term solution would
be to build more soccer fields, he said.

Rick Martins, president of the Por-
tuguese Oriental Sports Club, ap-
proached the city and Cambridge Youth
Soccer with the idea.

“It’s all in the name of soccer, to help
it grow,” he said.

Martins said he hopes the move will
lead to more partnerships between the
club and the city. 4
— Liz Montelro, KW Record, April 5, 2000
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January 9-11, 2001

Landscape Ontario Congress 2001
Toronto, ON

Information: 905-875-1805

January 17-21, 2001

Sports Turf Managers Association

12" Annual Conference and Exhibition
Tampa, FL, Information: 712-366-2669

February 5-March 3, 2001
University of Guelph

Turf Managers’ Short Course
Information: 519-767-5000

February 24-27, 2001

Canadian Golf Superintendents
Association/Western Canada Turfgrass
Association 52nd Canadian International
Turfgrass Conference and Trade Show
Vancouver, BC

Information: 1-800-387-1056 ¢



Why isn’t your ad catching
attention in this spot?
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Everett Nieuwkoop - 519-588-6479
Bruce Sheppard - 519-660-9037
OR
Phone: 1-800-328-4678 Fax: 1-800-922-2622

Professionals: Maximize your value for fertilizer and pesticides.

Interested in a new, no cost service?

¥ beror

Contact me ASAP

Les Stewart

LAWN DEPOT

Box 7 Midhurst,
Ontario, LOL 1X0
Ph. (705) 726-8004
Fax (705) 737-4950
Istewart@cafo.net
LO, PLCAOQ, STA, PLCAA

Vanden Bussche
Irrigation &
Equipment Limited

Irrigation Specialists for
More Than 45 Years

DISTRIBUTION

7856 5th Line South, Milton, ON L9T 2X8
905-875-4545 or 1-800-263-4112
Fax: (905) 878-4501

Distributors and designers of sprinkler
systems to the turf grass industry and the
Ontario distributor of Rain Bird products.

Call us. We can meet your irrigation needs.

Ran I BIRD

PREFERRED BY PROFESSIONALS WORLDWIDE ®
T I S A T I o T R |

RETROFIT YOUR EXISTING SPRAYER WITH

tHE WINDFOIL SPRAY BOOM!

"The Windfoil Spray Boom utilizes a special
spray shroud that contains spray which
eliminates spray drift. The Windfoil allows you
to spray when you need to, not when the
wind lets you.” Windfoil replaces existing open
spray booms on any sprayer.”

R.R. #3, 1402 Fourth Avenue,

5t. Catharines, Ontario,
Canada, L2R 6P9 Call for a free
A nn® =~ Toll Free: 1-800-461-1041 copy of our
et 1914 ¥
Phone: (905) 684-8122 2000
Fax: (905) 684-1382 BUYER'S
E-mail: sales@rittenthouse.ca = GUIDE

Surf over 6000 products with prices @ www.rittenhouse.ca
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* TWRF CARE

KEEPING Sports Fields
IN PRIME

Playing Condition

TORO

PROCORE 440 PROCORE 880

Compact tractor-mounted aerators built for cost-effective
turf aeration during any season.

Contact your Turf Care sales representative today for a no-cost, no-obligation demo at your convenience.

190 Britannia Rd. E., Unit 22 140 Milner Ave., Unit 24 2575 Delzotto Ave., Unit D 1110 Dearness Drive, Unit 13
Mississauga, ON L4Z 1W6 Scarborough, ON M1S 3R3 Gloucester, ON K1T 3V6 London, ON N6E 1N9

Ph: 905-890-6290 Ph: 416-298-2101 Ph: 613-822-1881 Ph: 519-668-7664

Fax: 905-890-5598 Fax: 416-298-8758 Fax: 613-822-2099 Fax: 519-668-3722

TURF CARE PRODUCTS CANADA
200 Pony Drive, Newmarket, Ontario L3Y 7B6 - Tel: 905-836-0988 - Fax: 905-836-6442



