
Turf for
The Sport of Kings

R.W. Sheard, Ph.D., P.Ag.

"It is the bonus course on the
continent, it has bounce seldom
seen on a grass course",
commented Roger Atfield, one of
the top ten trainers in North
America.

"I have never ridden on anything
like it" says jockey Robbie Davis
who rode Raindrop, a French-
trained horse and winner of the
Rothmans Ltd. International
Stake on October 16, 1994.

These were some of the superlatives
offered about the new E.P. Taylor

grass track which opened on Sept. 10,
1994 at the totally redesigned Woodbine
Racetrack of the Ontario Jockey Club
(OJC).

Early in 1993 the OJC decided to locate
all their horse racing facilities in the
Toronto area at Woodbine, and offer the
standard bred track at Greenwood for sale.
To accommodate three different types of
facilities at one location they engineered
a design unique for North America. It
involved a total reconstruction of the ex-
isting tracks and the inclusion of a third
track for harness racing.

The facility was designed as three con-
centric circles. The inner circle became a
limestone track of seven furlongs for
standard bred racing, the middle circle
became a eight furlong, or one mile, dirt
track for thoroughbred racing, and the
outer circle became a one and one-half
mile turf track for thoroughbred horses
(Fig. 1). The latter has the longest home
stretch in North America - 1440 feet.

Construction began following the last
race in late October 1993, and over the
next eight months millions of yards of dirt
were moved, new access tunnels con-
structed, water systems realigned, irriga-
tion upgraded, and even a portion of the
front of the grandstand apron cut back to
accommodate the new tracks.

The techniques used in the construction

of the dirt tracks were; in general, time
honoured procedures. Completion of the
new harness racing track was in time for
the opening on January 01, 1994. Work
continued, when possible, throughout the
winter to allow the opening of racing on
the new dirt track for thoroughbreds on
April 01. At the same time progress was
being made on the subgrade for the new
turf track.

The first move following the construc-
tion of the subgrade was the installation
of the drainage system. Beginning at the
inside rail, 4-inch corrugated plastic tile
lines were installed as concentric circles,
20-feet apart, with the exception that the
second last line was 40 feet from the outer
rail. At 300 foot intervals collector line
was installed perpendicular to 4-inch lines
to carry the drainage water to the outlet
line at the inner rail. The tile lines were
covered with crushed stone and a 4-inch
layer of stone was laid over the entire
subgrade.

The decision to build a state-of-the-art
turf track using a sand based root zone
required the extention of the principles
formulated for a United States Golf Asso-
ciation (USGA) green to 15 acres of turf.

The principles of USGA construction
call for a stone layer having 65% of the
stone in the range of 1/4 to 3/8 inch, with
not more than 10% greater than 1/2 inch,
and not more than 10% below 1/10 inch.
The use of this size of stone requires the
spreading of a 3-inch intermediate layer
(choker layer) of coarse sand (90% be-
tween 1& 4 mm) over the stone to prevent
infiltration of the sand from the rooting
zone into the stone. The spreading of the
choker layer is a slow, hand labour-inten-
sive procedure as heavy construction ma-
chinery tends to rut up the stone layer and
intermix the sand and the stone.

The alternative was to use a stone of
smaller size; the route selected by the
OJe. Three performance factors are re-
quired of the smaller stone 1) bridging, 2)
permeability, and 3) uniformity. For
bridging of the root zone particles over the
pores in the stone layer to occur the DIS
of the stone must be less than or equal to
five times the DSS of the root zone mix.
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Likewise for adequate permeability of
water to occur the DIS of the stone shall be
greater than or equal to five times the DIS
of the root zone mix. Finally the stone
should have a gradation index (D9o'DI5)
less than or equal to 2.5. It is also preferable
that the stone be of an angular shape.

Crushed stone from many quarries in
Ontario might fit the criteria for shape,
however, a search was necessary for a sat-
isfactory size. As a guideline, an HL3 as-
phalt stone was recommended as satisfying
the size criteria. A crushed stone was se-
lected from several samples that had the
particle size distribution illustrated in Fig-
ure 2. The appropriate characteristics re-
quired to confirm that the stone met the
USGA guidelines are recorded in Table 1.
Some problems were encountered in find-
ing a source sufficiently free of sand and
dust. Hydraulic screening was found nec-
essary to removed this extraneous mate-
rial.

Confirmation that infiltration of the root
zone mix would not migrate into the stone
layer, without installing the choker layer,
was obtained from a simple laboratory test.
A plastic cylinder, containing 10 em of the
stone overlaid by 15 em of the root zone

Table 1. Characteristics of the stone
selected for the drainage layer.

Characteristic Diameter

D15 Stone

D85 Root Zone Mix

D15 Root Zone Mix

D901D15 Stone

(mm)

3.15
.650
.185

8.40/3.15 = 2.67

(D15 is the diameter below which 15% of
the particles lie, etc.)

Table 2. The percentage of sand in the stone layer after agitation to create
infiltration.

sand was dropped 50 times through a ver-
tical distance of 7.5 em, The cylinder was
sectioned and the amount of sand migrat-
ing into the stone layer, under both wet and
dry conditions, was determined (Table 2).
Under moist conditions - as would exist at
the base of a root zone supporting an ac-
tively growing turf - negligible sand mi-
grated into the stone. The migration of sand
under dry conditions points to the necessity
of keeping the sand moist at all times dur-
ing the construction process.

The selection of the material for the root
zone mix was a crucial part in the redevel-
opment process. As the major constituent
of the mix was sand, a search was under-
taken to find an appropriate sand which
would approximate the USGA guidelines.
Some 14 different sand samples were ana-
lyzed in the selection process. The choice
was narrowed down to three, one of which
had the particle size distribution illustrated
in Figure 3 which fell at the lower side of
the USGA envelope of particle size accept-
able for the final mix.

The second constituent of the mix was
top soil. The top soil to be added must have
a very high sand content as the selected
sand was already near the low side of the
particle size distribution envelope. Fortu-
nately the OJC owned a property from
which they extracted subsoil material for

the dirt track at Woodbine. As the top soil
was a loamy sand texture, containing 4.1%
clay, 15.7% silt and 80.2 % sand, it seemed
logical to use the top soil which had been
stripped from the site to mix with the se-
lected sand for the root zone mix.

A calculation of the volumes of soil and
sand which could be blended together
without exceeding the 8% total silt plus
clay in the\root zone mix showed they
could beblended at a ratio of three parts
sand to one part soil. (Fig. 3)

It was decided to use the same mix
throughout the entire depth rather than a
layer of the sand overlain by a 6-inch,
soil-sand mix as suggested in the USGA
specifications. The decision was made be-
cause the top soil was a relati vely low cost
material from the OJC owned property and
to expedite the spreading operation. Since
top soil was being used throughout the
entire toot zone it was also decided- to
dispense with any addition of expensive
organic material.

The sand and soil materials were trucked
on-site and premixed by passing the re-
quired volumes, measured by front-end.
loader buckets, through a soil screening
machine. To provide a high level of phos-
phate throughout the root zone 1.34 pounds
of triple super phosphate (0-46-0) and 0.27
pounds of muriate of potash (0-0-60) were
mixed with each cubic yard of the sand-soil
mix. No nitrogen or trace elements were
included as they could be added at sodding,
or after, as required.

The final criteria on which the sand:soil
mix was selected was 'its moisture charac-
teristics. The three sands which had been
selected on the basis of the particle size
were mixed at a ratio of three parts sand to
one part soil in the laboratory. The mix-
tures were analyzed for density, porosity,
hydraulic conductivity and plant available
water retention (Table 3). From this data
the sand from Source A was selected as the
preferred material on the basis of the satu-
rated hydraulic conductivity and plant
available water. Since there was little dif-
ference between Source A and Source B
the final decision was based on price and

Moisture Conditions
Distance Below Sand Layer

1 inch 2 inch Ave.

(% of sample)
Wet 0.01 0.02 0.015
Dry 14.92 9.65 12.28



guarantee of delivery.
A saturated hydraulic conductivity of

30.3 cmfhr would suggest that a race can
be run immediately following a summer
thunderstorm having an intensity of 10
cm/hr without having a slow track, because
the excess water will have drained from the
system within a half hour. While such a
conductivity might be considered exces-
sive, it must be remembered that with time
root development and relocation of parti-
cles can be expected to reduce the rate by
one-half. Nevertheless the rate would still
be adequate to insure rapid movement of
excess water to the drainage tile and return
of air to the system.

Although the total porosity of the root
zone mix is on the low side of the USGA
specifications it is not expected that the
density will be altered through mainte-
nance and racing conditions: thus lowering
the total porosity. With the rapid saturated
hydraulic conductivity, any excessive
water in the root zone will rapidly disap-
pear, preventing anaerobic conditions
from developing.

The critical moisture characteristic with
respect to daily maintenance of the turf is
the water retention value - how much water
will the rooting zone retain after drainage
has ceased and which will be available for
the growth of the turf? This value dictates
how often the turf will have to be irrigated
to maintain vigorous growth.

It is expected that the rooting of the grass
will extend the full 12 inches of the
sand:soil depth, encouraged in part by the
phosphate additions during mixing and the
inclusion of soil throughout the entire
depth. Nevertheless, the majority of the
active root surface will be within the top
six inches. Furthermore, to avoid moisture
stress it is recommended that irrigation
occur when 50% of the available water has
been consumed. Therefore, from the grass
roots point of view, there is about 9 mm of
water stored in the root zone for use by a
vigorous turf.

Research has shown that the maximum
rate at which turf can evaporate water is 7.5
mm per day under bright, sunny weather at
25+C and with a 30 km wind and low
humidity. Therefore, under these condi-
tions one could expect the sand:soil mix to
need irrigation every night. Irrigation dur-
ing the day should never be necessary. Of
course such climatic conditions of sunny,
windy and low humidity days seldom oc-
cur in Ontario.

Once a section of the track was complete
it was sodded with Kentucky bluegrass.
The selection of the sod farm was based on

Figure 1. A schematic drawing of the layout of the three racetracks at Woodbine.

Figure 2. The particle size distribution of the material used for the stone layer and the ac-
ceptable envelope of size distribution of the stone layer used without a chok_er layer of sand.
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Table 3. The porosity and moisture characteristics of potential sand.soil mixes for the
root zone.

Maximum Hydraulic Porosity Water
Source Density Conductivity Total Cap. Non-Cap. Retention

(g/cm3) (cm/hr) (%) (cm/30 cm)
-

A 1.67 30.3 36.98 21.88 15.1 3.75

B 1.68 30.5 36.60 22.00 14.6 3.54

C 1.66 40.7 37.36 22.85 14.5 3.31



Figure 3. The particle size distribution of the sand and sand:soil mix used in the root zone.

the texture of the farm's soil to avoid
having a sharp change in particle size be-
tween the soil associated with the sod and
the root zone mix. To this end soil from
several sod farms was analyzed for parti-
cle size. Fortunately sod was being pro-
duced in the immediate vicinity of the
property from which the soil for the root
zone mix was obtained.

The sod was laid using the wide roll
system to reduce the number of seams and
to reduce the labour required for installing
a large area of sod in a short period of time.
Sodding began on July 08 when the first

WELCOME EVERETT
NIEUWKOOP
STA DIRECTOR

The Sports Turf Association is pleased
to announce that Mr. Everett Nieuwkoop
has joined the Board of Directors. Everett
has been a long time member and sup-
porter of the ST A.

Everett has long established roots (no
pun intended) in agriculture and horticul-
ture from being born and raised on a farm
in the Kingston area, and working for lo-
cal greenhouse operators. He attended
Niagara College,graduating from the Hor-
ticulture Technician program with some
distinction as he received 2 Horticulture
Awards.

He possesses a wealth of knowledge
about the horticulture industry from his
employment in interior landscaping, oper-
ating a garden centre, consultant, and a

section of the track had been fine graded.
The final rolls were laid only three weeks
before the first race. At race time, any
differences due to seams or in general
appearance were not visible.

The success of this operation was due to
the cooperation ofthe design architect, the
general contractor and his sub trades, and
the turf specialists working in conjunction
with the OJC maintenance staff. As a re-
sult few racing days were lost and a superb
facility awaits the running of the Interna-
tional Breeders Cup for the first time in
Canada in 1996.

sales rep for the Golf and Sports Turf In-
dustry. While at Ontario Seed Company
in Waterloo Everett established an annual
turf field which included trial plots of many
varieties of grass.

Currently, Everett is employed with
McCracken Golf Supplies Inc. in Bramp-
ton and is very positive about the future of
the turf and sports industry. He is married
to a very special and supportive wife
Joyce, and they have a wonderful daugh-
ter named Sasha. In his spare time
Everett enjoys gardening, camping and
coaching hockey.

Already Everett has started assisting us
with planning the upcoming Field Day this
July in Hamilton, and hopefully will take
an active role in membership recruitment
due to his contacts and respect within the
turf industry.

Welcome aboard Everett. We look for-
ward to your assistance as a Director of
the Association.

Michael Bladon
STA Director

1987 -1994

At the recent General Meeting of
the Sports Turf Association on Jan.
5, 1995, Michael Bladon stepped
down as a Director, completing
eight years of distinguished and
meritorious service to the STA. This
dedication to the Association and
commitment to improving athletic
fields is truly outstanding and de-·
serves special recognition. On that
occasion the President, Chris Mark,
presented Mike with a framed Letter
of Appreciation.

Mike was a founding member of
the Association and has seen the
STA grow from its infancy in 1987
to present where it is recognized as
a leading organization in the turf in-
dustry. While we are most
appreciative and respectful of what
others have done for the Associa-
tion in its development, I believe
there is no doubt that Mike has put
forth the greatest personnel commit-
ment towards our Association. Mike
has been at the forefront in striving
to achieve the mandate, goals and
objectives of the Association.

He has held a string of offices with
the Association which includes
President, Past-President, Newslet-
ter Editor, and Director; In addition,
Mike has participated on numerous
Committees which included several
Field Day Committees and the To-
ward 2000 Committee. Major
accomplishments of the Association
such as the Athletic Field Man-
ager's Guide and the series of
Turfgrass Videotapes have benefit-
ted from Mike's contribution. In
many respects, there are very few
accomplishments of the Association
which Mike has not assisted on in
one form or another.

We hope that Mike's retirement
from the Board does not signify the
end of his involvement with the As-
sociation and that he will always be
available to assist on special pro-
jects that would benefit from his
expertise and knowledge of sports
turf.

Our sincerest thanks for the many
years of effort and commitment to
the Sports Turf Association and by
improving athletic fields through pro-
moting better,
safer, sports turf,
Mike's motto for our
Association.

We wish Mike only
the best in all future
endeavours.


