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based fields
resentatives including landscape architects, engineers, agronomists, university
researchers, contractors, and sports field managers reviewed it. After the develop-
ment process within the STMA it was then presented within ASTM International
for balloting and approval via a consensus process. This new standard was
approved and set for publication in December 2004.

The ASTM F2396 standard is unlike other rootzone design specifications.
Other construction standards used for sports field design include methods for
putting green construction (USGA, 1993; University of California, 1990) and vari-
ous state extension publications (California, 1974; Florida, 1999; Minnesota,
1987; Pennsylvania, 1983; Washington, 1983). [See ASTM F2396 for a full refer-
ence to these publications.]

STM International has recently published a new standard
for the design and construction of high performance, sand-
based natural turf sports fields. This new standard is avail-
able through ASTM (see www.astm.org) as ASTM F2396
"Standard Guide for Construction of High Performance

Sand-Based Rootzones for Sports Fields."
Recent trends in sports field construction have led to a proliferation in the new

generation of "infilled" synthetic turf sports fields. These installations entail the
use of a carpet system in which
the carpeting is filled with materi-
als ranging from sand to rubber, a
sand/rubber combination, or other
resilient fill materials.
Occasionally, some of these sys-
tems may also have an underlying
shock pad. Long carpet fibers
extend from the backing layer
through and above the infilled
materials. The carpet fibers serve
to hold the infill material in place
and to provide a "turf" cover.
These types of systems are an
improvement over the old type of
synthetic turf installations where a
turf-type carpet would have been
installed with a pad over a hard
surface (often concrete or asphalt).
The use of infill materials increas-
es the resiliency and shock attenu-
ation characteristics of synthetic
turf systems.

The improvement in synthetic
turf systems has provided new incentives for installation of these systems. While
certain sites or situations warrant the use of synthetic turf systems, aggressive sales
efforts have resulted in these costly systems being installed in locations and situa-
tions where they may not be warranted. Indoor fields and intensively used practice
facilities are venues in which synthetic turf systems may be practical. Many stadi-
ums and game field facilities where use is less intensive may not justify installing a
synthetic system.

While the economic and playability issues of synthetic vs. natural turf systems
may be debated, few would debate the need to improve on the design and con-
struction standards for natural turf sports field installations. In order to meet the
demands of the industry to produce better high-performance, natural turf sports
field installations, ASTM subcommittee F08.64 (for Natural Playing Surfaces)
with the support of the STMA began the process to develop this new standard.

ASTM F2396 is a standard that was developed over a 4-year process. The
STMA Technical Standards Committee first drafted the standard and industry rep-
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These standards each have a
proposed specification for con-
struction. ASTM F2396 on the
other hand has various options for
design and construction and pre-
sents the critical design elements
that should be employed when
using each of the various design
options. For example, ASTM
F2396 specification fields could
have a gravel drainage layer or be
constructed without; may be a
sand-peat Mend or a sand-soil
blend or a sand-soil-organic blend;
or may vary in profile depth from
8 inches to 16+ inches.

Other critical design elements
within ASTM F2396 include:
drainage system design; profile
depth design considerations; sand
types and particle sizes; soil
amendment considerations; organ-
ic amendment considerations;
quality control program considera-

tions; calibration and blending programs; blended rootzone stockpiling and trans-
portation considerations; grading requirements and tolerances, irrigation installa-
tion and design efficiency tolerances; installation procedures and steps; final field
preparations and finish grading; turf establishment methods including sod-soil
compatibility specifications and sod/seed quality considerations; and recommend-
ed rootzone performance criteria which includes physical, chemical, and mechan-
ical performance specifications.

The ASTM F2396 guidelines are developed with the intent that they are to be
used by industry professionals with the technical background to understand the
design elements at issue in sand-based sports field development. It is not a "cook-
book" design specification that can be "cut and pasted" to form a construction
specification. Rather this standard gives a set of guidelines to be used when consid-
ering field design and the local materials available for construction. For example,
Table 3 of the standard guideline has organic amendment characteristics with a
rating scale that includes "preferred," "acceptable," "marginal," and "unaccept-
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able." Likewise Table 4 of the standard guideline includes the same rating scale for
sod compatibility for sod-soil criteria such as the sod-soil to rootzone particle size
differences (D 50 ratio), silt and clay content, silt to clay ratio, and gravel content.
(Sod-soil is the soil that is cut with and accompanies the sod.)

Using the standard
At least three installations have been constructed this year using this new ASTM

F2396 standard: the soccer stadium at Holy Cross University in Worchester, MA; a
multi-use sports field at Monte Vista Park in Rancho Santa Margarita, CA; and the
turf course at Hollywood Park racetrack, Inglewood, CA.

While a new standard, these same guidelines have been employed by the
author in the past for the design and construction of several good performing fields
ranging from two and one half to seven years old, including: the turf track at Tampa
Bay Downs, Oldham, FL; the sports fields at the Home Depot Center in Carson,
CA; Fillipello Park multi-use field, Watertown, MA; and Raley Field (AAA),
Sacramento, CA.

The proper use of ASTM F2396 as a standard guideline for developing high
performance sand-based sports fields can dramatically improve the quality of sports

field installations. Other ASTM standards can be used in conjunction with F2396
for design of warning tracks, skinned infields/mounds, and for maintenance and
testing considerations (see sidebar). Other standards under ASTM development or
consideration for development include a construction QC standard, putting green
construction standard, cricket wicket construction standard, and sand-based field
maintenance standards.

Proper construction and maintenance techniques are needed to improve the
quality of high performance, natural turf installations and provide a high perfor-
mance alternative to synthetic turf installations. Natural turf fields with perfor-
mance conditions that are highly variable depending upon field location or that
have loose footing, thin (or no) turf cover, muddy conditions, or poor drainage only
strengthen the marketing arguments of the synthetic turf industry. ASTM F2396 is
one tool in the arsenal for developing high quality, natural turf fields in this com-
petitive environment. ST

Michael DePew is a consulting sports turf agronomist, chairman of the
STMA Technical Standards subcommittee, and ASTM technical contact for
the F2396 standard. He can be reached at proturf@hotmail.com.
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Buying quality sod 101
BY JOHN R. HALL III

Though many readers of SportsTurfhave purchased sod before, many of you
have not. And hopefully when your organization or school district next pre-
pares to buy sod, you'll be the lead person they turn to for answers. Here are

some questions to consider:

1. What variety or varieties are in sod? With more than 125 cultivars of
Kentucky Bluegrass, 100 cultivars of Tall Fescue, 20 cultivars of Bermudagrass and
Zoysiagrass, it is very important to know if the varieties in the sad have performed
well in your area. Most land grant universities conduct National Turfgrass
Evaluation Programs (NTEP) and make specific variety recommendations. Pay
heed to the experts.

2. Are the varieties in the turf from certified seed or sprigs? Certification
insures genetic purity. It provides assurance that the product you are purchasing
contains the varieties indicated. Quality sod growers should be willing to provide
copies of the seed or sprig certification labels or documents upon request.

3. Is the sod certified? Some states have sod certification programs that
ensure genetic purity and certain levels of quality.

4. If it is a mixture of grasses, what was the ratio of the planted mix-
ture? You cannot know how to properly manage a turf unless you know what turf-
grass you purchased. Kentucky Bluegrass sad is sometimes grown with creeping red
fescue or perennial ryegrass as a minor component. Bluegrass is also blended in
small amounts with Tall Fescue. It is important to know the dominant grass in the
mixture so an appropriate management program can be put in place. Tall fescue
sad is normally planted with 80 to 90 percent Tall Fescue and IOta 20 percent
Kentucky Bluegrass on a weight basis. These ratios perform very well and are pre-
dominantly Tall Fescue at the time of harvest.

5. What is the actual grass content of the sod mixture? Tall Fescue-
Kentucky Bluegrass mixtures, although planted 90% Tall Fescue on a weight basis,
are almost a 1:1 mixture on a seed count basis. Tall Fescue requires a much warmer
soil than Kentucky Bluegrass to germinate. Therefore, 90-10 mixtures planted early
in the summer or later in the spring on warmer soils, tend to contain significantly
more Tall Fescue than 90-10 mixtures planted late in the fall or early in the spring
when soil temperatures are cold. If you want Tall Fescue sod and you end up pur-
chasing a sod that has a high Kentucky Bluegrass content, it may not perform as
you would expect.

6. How old is the turfqrass sod? Old sad is not necessarily bad sad.
However, some turfs such as Kentucky Bluegrass, Bermudagrass, and Zoysiagrass
tend to produce thatch with age. Excessive thatch leads to crowns that are elevated
in the thatch and predisposed to drought stress. If you are purchasing a sod with
excessive thatch, it may be slower to root and you will want to include extensive aer-
ification in the maintenance program to reinoculate the thatch with soil, increasing
decomposition. Most sod is produced in 9 to 18 months without netting.
Production time is generally shorter when netting is used.

7. Does the turfgrass sod have netting? Some sod is grown with netting to
increase sod strength and shorten the production time. This netting can be trouble-
some in situations where cleats are used, but in most other situations it is no prob-
lem. Netted Tall Fescue sad is sometimes grown without Kentucky Bluegrass and if
you manage turfgrass that is going to be heavily trafficked, you want to be sure it
does have the Kentucky Bluegrass in it to ensure you have lateral healing potential
provided by the Bluegrass.

8. At what depth is the turfgrass sod cut? Sod is normally cut with 3/4
inch plus or minus 1/4 inch of soil attached. Thick sod roots slower, but obviously
has a les-s frequent watering requirement than thin sod. Sad producers obviously
don't want to send any more soil with sad than is necessary to ship a quality prod-
uct. On a daily basis, they vary the thickness of the cut, based on age and quality of
the sad, soil moisture, etc. Knowing the sad cutting depth will help you determine
adequate irrigation frequency and how fast the sad will become rooted.

http.vwww.sportsturfmanager.org • STMA

9. What type of soil is the turfgrass sod grown on? Large differences
between soil types of the sad and the soil it is laid on can lead to layering interfaces
that promote rooting problems. Laying traditional soil or organic matter sad on
sandy media has been noted to restrict rooting into the sandy soil. Most problems
have occurred where heavier mineral soil sad has been placed on lighter, sandy
soils. It is best to try to purchase sod grown on soil that is reasonably close to the
texture of the soil at the installation site. If significant textural differences exist
between the sod and the installation site soil, it would be beneficial to plan several
core aerifications and draggings as early as possible during the establishment phase
to minimize the impact of layering upon rooting.

10. What will be the lag time between turfgrass sod harvest and deliv-
ery? Significant delays between harvest and delivery waste stored food reserves in
the grass plants in respiratory survival processes. Delay is particularly harmful dur-
ing hot weather when respiration rates are maximum. In addition, it is known that
higher mowing heights, higher nitrogen levels, thinner cut sod, and returned clip-
pings all contribute to faster sod heating on the pallet. It is desirable to get sod
installed within 8 hours of harvest. Sod that has been delayed, will have lower
stored food reserves, les~ potential to develop an immediately, aggressive root system
and is likely to be predisposed to disease activity.

11. What was the mowing height at the turfgrass sod farm? It is impor-
tant to know what mowing height the sod was produced under as this would natu-
rally be a stable mowing height to continue. Lowering the mowing height at the
time of installation is not advised as this is a time when the grass actually needs
maximum photosynthetic potential to compensate for the drawdown on stored food

441 S. Fretz
Edmond, OK 73003
Office: 405.359.3775
Toll Free: 888.287.9657
Web: airfieldsystems.com
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reserves associated with the shock of sod harvest and transport. Slightly higher
mowing heights at installation are beneficial to establishment rooting.

12.'ls the turfgrass sod rolled or folded on the pallet? Rolled sod generally
is hand carried from the pallet to the site of instalIation with less tearing than folded
sod. If a lot of handling of the sod is going to be necessary at the installation site,
you may prefer rolled sod. If the sod is mature and strong either type handles well.

13. Has the turfgrass sod been treated with a preemergence herbicide?
If you are getting the sod in the spring, you need to know if it needs an application
for crabgrass or goosegrass control. If it has already received an application, an addi-
tional application may be harmful to root development. If it has not received an
application of preemergence herbicide you may need to apply one, especially if the
area to be planted has the potential for crabgrass or goosegrass between the sod
pieces. Some preemergence herbicides tend to have a negative impact on sod root-
ing when applied at the time of sodding, therefore controlling breakthroughs with
postemergence materials may be the best approach.

14. Has the turfgrass sod been treated with a growth regulator? Some
sod growers may be using growth regulators to reduce mowing and increase sod-
rooting potential. It would be important in these instances to know how recently
the material has been applied, and what residual effect might be expected. This
would assist in setting up a reasonable mowing schedule.

15. When was the turfgrass sod last fertilized? It is particularly important
to know when the last nitrogen application was made to the sod, how much was
applied and what was the source of nitrogen. If you are using cool season sod like

Kentucky Bluegrass or Tall Fescue, and the sod just received soluble nitrogen at the
farm, you may be providing too much nitrogen with establishment fertilization. A
similar problem could occur with Bermudagrass being installed late in the season.

16. Has the turfgrass sod received any applications of iron or biostimu-
lant in the last 30 days? Researchers have demonstrated substantial root and
shoot stimulation and significant increases in sod shear strength with applications of
seaweed extractable cytokinins, iron, and "cytokinin like" fungicides to Kentucky
Bluegrass. Sod installation rooting 4 weeks after harvest is increased with seaweed
extracts, and some fungicides. These applications, if applied, would not need to be
repeated. If they have not been applied, they could prove beneficial to sod rooting
at establishment.

17. What pesticides have been applied in the last 30 days? Have fungi-
cides, broadleaf herbicides or insecticides been recently applied? Some systemic
fungicides give up to 28 days control of common diseases like Brown Patch, Dollar
Spot, etc. In addition, some insecticides have extended residual control potential.
Therefore, reapplication before they are needed would be a waste of money. If
broadleaf weeds are present in the sod it is possible they have already been treated
and additional treatment could be detrimental. Some sod growers use materials that
provide extended residual broadleaf weed control and this could have an impact on
the post establishment broadleaf herbicide spray program. ST

John R. Hall 11/is professor and extension specialist, turfgrass management,
at Virginia Tech. He can be reached at JRHALL3@VT.edu.

'FUNGICIDE ACTIVATOR

SYNC ACTIVATOR ADJUVANT
Precision Laboratories, Inc. has introduced, SYNC, the first acti-

vator adjuvant specifically designed for the turf industry to
enhance the performance and lengthen the disease control of
systemic and contact fungicides, at reduced spray carrier vol-
umes. Unlike ordinary adjuvants, SYNC's proprietary adjuvant
technology is comprised of a two-part surfactant system with a
pH buffer to ensure optimized fungicide uptake and increased
fungicide performance.
Precislo n Laboratorles/ace- 323 -62 80
For information, circle 060 or
see hUp://www.oners.ims.ca!S061-06o

SCOTTSPROSEED'S SOLAR GREEN
Scotts Proseed and its partner Landmark Seed have introduced Solar
Green, a new variety in the Scotts Hybrid Bluegrass Series. Developed to
meet a wide range of turf management challenges, Solar Green has
proven its ability to thrive under normal professional turf maintenance pro-

grams in the South, as well as under low to medium-input maintenance in
traditional cool season Kentucky bluegrass areas.

Wayne Horman, director of Scotts Proseed said Solar Green is an ideal compli-
ment to Thermal Blue; both are the products of an intensive research program

designed to provide high performance turf grasses that can take the challenges of heat and
drought under a wide range of inputs.
Landmark Seed/The Scotts Company LlC/8oo-268-2379
For information, circle 059 or
see
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...With Newstripe Eco-Liners
• Easiest cleaning machines on the market
• Pump paint directly from 5 gallon pails

• Gas or Battery powered units
• Bi-Directional spray heads make

bright lines in just one pass
• Continuous Paint Agitation

• Will not damage turf or roots

...NewRiders
• 30 & 55 gallon models
• Built in purge systems

• Bi-Directional spray heads
• 5 speed & hydrostatic drives

• Dirt Doctor
Infield Groomer
4' & 6' Models
3 pt. Hitch or Tow

• Nail Drags
• Drag Mats
• ProLine Field

Layout System

1700 Jasper St., #F
Aurora, CO 80011

www.newstripe.com
I 800-624-6706

Circle 137 on card or www.oners.ims.ca/5067-137
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ROOTS' 1>2>3 PREMIX PLUS
With the addition of high-impact microbes from

Novozymes Biologicals, Roots 1>2>3 Premix Plus is an
enhanced formulation of the market-leading biostimulant
product from the Roots(r) Plant Care Group. 1>2>3 Premix
Plus is a low-analysis fertilizer with Novozymes' patented
growth enhancement technoloqvand proprietary chelated
micronutrients. Also tank-mix compatible, this product
establishes deeper roots, greater root mass development,
and greener color without rapid growth and improved over-
all turf health.
Roots!800-342-6173
For information, circle 061 or
see hUp:!!www.oners.ims.ca!s067-061

LIQUIJECT SYSTEM
The LiquiJect system pro-

vides a means for sub-surface
injection of liquid substances
into turf. The LiquiJect applica-
tor allows for precision place-
ment of liquid products 2 in.
into the soil, with speed, and

low disturbance. New for 2005 would be the same durable
SpikeWheel combined with a II quick change point system. II This.
smaller diameter point attaches to the SpikeWheel with a bolt
type connection for quicker changing.
liquiJect LLC!S41-4S7-2662
For information, circle 073 or
see http://www.oners.ims.ca!s067-073
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