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Today: Background…Surfaces…Bigger Goals

• Key Risks to Racing

• Surfaces as Part of the 
“Equation”

• Sustainability of Model



Racing’s Future

• Y: Need people:
• Watch Races

• Bet Races

• Own racehorses

• X: Causes
• Fan Experience

• Integrity

• Rider safety

• Animal Welfare
• Equine safety

• Second Careers

Y: Loss or
Gain

For Racing 

Causes (X) Effect (Y)

Rider
Safety

Animal
Welfare

Integrity

Fan/Owner
Experience



Safety is part of a bigger story!!!

• Critical … all athletes

• Horse injuries pose 
risk to the riders

Rider
Injury

Horse
InjuriesHow to focus efforts?

DATA Jockey Injury
Database

Equine Injury
Database



Why Surfaces? 
Racing faces a lot of challenges…..
“Plenty of unsolved problems, we need solvable unsolved problems”* 

• Surfaces are important: 
not the most important, 

• Tracks impact every horse every day

• Tracks can be an excuse for many other issues

• Can be discussed with a broad audience: 
trainers, owners, track operators and public

• No constituency for bad surfaces (although horses for 
courses) …. unlike other issues (takeout,  medication)

• Proper maintenance can save money.

• A model of good management and communication

7* Professor John Dundurs at Northwestern about Elasticity Solutions

Rider
Injury

Horse
Injuries

Surfaces

Gate



Look more carefully at surfaces

• Surfaces consistency needs to 
be improved

• Quality control is well 
established

• Requires a commitment to 
excellence and data for action More

Consistent
Surfaces

Manpower

Methods

Mother
Nature

Machines

Material

Measurements

Ishikawa fishbone diagram
From automobile industry

quality management
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Biologically Applied 

Testing

Need Data for SurfacesMaintenance Quality System 

(MQS)



The MQS Process
• ISO Type Process: 

• Develop documentation not prescribed maintenance

• “Paperwork” is all electronic 

• Data is available to review the good outcomes and the 
questionable outcomes ... 
• Starts with Track: Fix and Stay Ahead

• Equine Medical Director: Communicate Efforts & Review

• Communicate with broader constituencies

• Continuous improvement: every year improve:
• Safety

• Performance

• Cost

10



• Equine Injury Database
• Horses

• Riders

• Jurisdiction 

• Training info

Limited track 
information...

A Culture of Data for Surfaces

Maintenance Quality System

• Currently Surface Data  from 10 tracks
• Design data

• Track Inspection

• Maintenance Tracking



Regulation/Oversight

• Make sure folks are doing their job

• Ask
• What are you going to do?
• Did you do it?
• Did you checked it?

• FAA on maintenance, 
FDA on drug trials etc.

How to engage in the process 
of maintenance monitoring?

3 Stages: Certify, Preflight and Monitor

Monitor is the hardest!
12
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Design Documentation and Setup

weather

Target composition

equipment

geometry

Dirt Turf Synthetic

Equipment 
Planning

Equipment 
Document

Equipment 
Document

Equipment 
Document

Protocols Turf Calendar Vendor Manual

Composition 14 Tests 
7 Samples
Moisture curves

Moisture targets 
and consistency

12 Tests
4 Samples
Temp. curves

Layout of Track Turn Radius and 
Banking

Turn Radius and 
Banking

Turn Radius and 
Banking

Design of the 
Surface

Cushion Depth, 
Pad and Base

Turf species, root
depth, profile

Depth, base type

Planning Drainage Plan Irrigation Plan

Weather Installation of on-site or selection of off-site station
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Race Meet or Seasonal Test

Biomechanical Surface Testing Ground Penetrating Radar

test compositionDirt Turf Synthetic

Cushioning Orono Biomechanical 
Surface Tester (OBST)

Equine Dynamic 
Impactor (EDI)

OBST

Response OBST OBST

Firmness OBST EDI

Profile Ground Pen. Radar Ground Pen.
Radar

Moisture High resolution 
mapping

High resolution 
mapping 

Composition & 
Consistency

6 Tests 
7 Samples

Penetration and 
turf survey

6 Tests 4 
Samples
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Daily Tracking and Measurements

Equipment log

Equipment GPS

Moisture Measurements

Cushion MeasurementsDirt Turf Synthetic

Equipment
Movement

Daily Log
GPS if available

Daily Log Daily Log
GPS if available

Weather Data & 
Evaporation

ET Weather Station ET Weather Station Temperature

Moisture TDR TDR

Cushion Depth Manual Measure or 
new tool

Manual Measure

Firmness Test Needed
(ripped and tilled  
tracks only)

Going Stick or 
Penetrometer



Checklists and process

• We need to steal from aviation
• Safety critical systems

• Need to maintain a schedule

• Need processes 
• promote safety 

• communicate the commitment

• Nothing happens 
work completed



•OBST and 
Trucks

•Weather 
Stations

•Radar

17

A decade of data on some of the tracks



Close the gap, all dirt tracks as good as best 
what is the best

• Difference is between 
good and bad years
• Same people

• Weather can vary

• Respond to weather 

• Document process (like 
aircraft maintenance)
• Document what you will 

do

• Document what you did

• Document how you 
inspected it DO NOT DEFINE WHAT IS DONE 

BUT FOCUS ON THE PROCESS 18



• Maintaining a wet track

• Draining a turf track

• Irrigating a turf track

• Water trucks

19

What Have We Learned?

Water, water and water…..

Moisture and maintenance response 
to weather is key to consistency?



• Weather data 
– Station at a standard track location

– Weather logged to central database

• Water application – irrigation, 
water truck

• Evaporation model
– Weather and water truck, estimate 

moisture content

– Established methods from precision farming

Critical to Track Data
Maintenance    ↔   Weather

20



Rainfall … amount but also timing!

Date Rainfall

2017 2.39 in

2016 2.76 in

2015 11.92 in 
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Rainfall August 2016

Comparing total 
rainfall over the 
meet is useful but 
does not come 
close to telling the 
whole story

A single rain event,
Most water runs off

Slow rain

New metric:
15 minute Intervals
W/measurable rain

Sometimes it is
constant!



This Year: Winter Challenges on Dirt Tracks

0

10

20

30

40

50

60

70

T
E

M
P

E
R

A
T

U
R

E
( 

F
)

TEMP ER ATUR E MA R C H 2 0 1 7

32⁰F
0

10

20

30

40

50

60

70

80

T
e

m
p

e
ra

tu
re

 (
 F

)

Temperature March 2016

32⁰F

0

10

20

30

40

50

60

70

80

T
e

m
p

e
ra

tu
re

 (
°F

)

Temperature December 2015

32⁰F

Just damp
Rain?

Not bad

Thaw after a 
couple days

Frozen track
For a couple days

Really have to pay attention

Thaw during 
the day

Freeze at night

The hardest case!
Salt, but what about spring?

night
day



Racing Starts by Surface

• Total starts are down, trend 
might be reversing?

• Some differences by surface
• Most of the decline is on dirt, 

• The transition to synthetic 
surfaces is over

• Turf shows a different 
story!
• Fans

• Field size/demand
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Increase turf opportunities: No single solution
• Looking at changes to 

racing schedule

• Turf only meets

• Improve turf Durability
• Recovery schedule and 

species in warm climate

• Transition zone, combine 
Bermuda or Kikuyu with 
traditional Bluegrass or 
fescue?

• Increasing number or 
area of turf surfaces

Cool Weather Grasses

Transition 
Zone



New or Rebuilt Surfaces

• Looking at existing surfaces

• New turf tracks at existing facilities

• Need to focus on best practices for turf…data and technology.



Understand what works: Need Data

26

Demo Site: http://bioappeng.us/track/mqsdemo.php

Respond to customer: Invest in ways to increase SAFE turf racing!

Weather and Maintenance



Monitoring of Surface Data

• We already know it is possible to have a good surface

• Focus on what we know matters
• Open/sealed

• Rainfall

• Moisture content of track

• Cushion depth

• Weather

• Review as a part of track discussion
• Superintendent with management

• Superintendent with Regulatory Vet and/or 
Equine Medical Director

27



To Improve the Data Requires Infrastructure
• Weather stations on the track

• Need an affordable solution 
(hardware and network)

• Understand temperature
• Freeze thaw

• High temperature on wax

• Understand water
• Evaporation rate

• Permeability

• Ability to cross drain



Measurement of Moisture and Cushion

• Some tracks commit the human resources
• Maroñas (Montevideo Uruguay)

• Oaklawn

• Better daily monitoring
• More cost effective measurement moisture (labor)

• Better method for measuring cushion (labor)



Equipment Usage 

• Tracking
• Better tracking of needed

• Need 90% of starts

• Innovation



Cannot be complacent
Inadequate daily monitoring

• Weather stations at all tracks with data stored in a relational database

• Tracking of equipment usage

• Improved tools for better quality and lower labor cost on moisture 
and cushion depth



Not All Technology ….

• People are the key asset in track 
maintenance

• Technology is the tool for 
success



How do We Build the Future? 
Six modules: 
• Basic Equipment and Track Geometry; 

• Grader Operation, Measurement of Grades 
and Turning Biomechanics; 

• Water Truck Operation and Moisture 
Measurement; 

• Material Composition Testing and 
Interpretation; 

• Turf Racing Surfaces; 

• Communication and Leadership.

Academics and the folks on the ground

• Dr. Mick Peterson (University of Kentucky), 
Dr. Gregg Munshaw (University of Kentucky), 
Dr. Sarah Jane Hobbs (University of Central Lancashire), 
Dr. Lars Roepstorff (Swedish University of Ag Sciences), 
Dr. Jeff Thomason (University of Guelph), 

• Steve Koch (NTRA)
Chip Bach (Turfway Park), 
Jack Hodge (Emerald Downs), 
David Richardson (MD Thoroughbred Horsemen’s Assoc.), 
Jamie Richardson (Churchill Downs), 
Jim Pendergest (The Thoroughbred Center), 
Irwin Driedger (Woodbine), 
Glenn Kozak (New York Racing Association), 
Robbie Mitten (New York Racing Association), 
Dennis Moore (The Stronach Group, Del Mar).

Training

Steering Committee



Safety is part of a bigger story!!!

Rider
Injury

Horse
Injuries

Focus efforts?

DATA

Jockey Injury
Database

Equine Injury
Database

More
Consistent
Surfaces

Manpower

Methods

Mother
Nature

Machines

Material

Measurements




