USE THE ENERGY WHEEL




=Father of 3

=Youth Baseball Coach

=Youth Basketball Coach

=Tournament Director

=Baseball Umpire

= ASSP Chesapeake Chapter Vice President
=2022 Safety Professional of the Year
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= University of Baltimore 2005- BA Criminal Justice
= University of Baltimore 2007- MS Courts & Law
= Regional Safety Manager- McLean Contracting Company




= Introduction

= Hazard Identification Overview

= Training Workers in Hazard Identification

= Success Story

= Energy Wheel & Pre-Planning

= Moving Forward- Energy Wheel & Leading Indicators
= Moving Forward- Energy Wheel & Lagging Indicators

= Summary




HAZARD IDENTIFICATION OVERVIEW

HAZ-ARD

‘A POTENTIAL SOURCE OF HARM.

Hazard recognition is the first step in situational awareness

L



What 1s the meaning of
situational awareness?

Being aware of what is happening around you in
terms of where you are, where you are supposed
to be, and whether anyone or anything around
you is a threat to your health and safety.




TRAINING WORKERS
IN HAZARD
IDENTIFICATION




What
HAZARDS
Do You

See?




 Heavy Equipment

What
HAZARDS - suveneaton
Do You
See?

 Trip Hazards

* Vehicular Traffic







HAZARD RECOGNITION - COUNT THE FS

THE CAPE FEAR IS ONE OF MANY IN
MCLEAN’S FLEET OF FLOATING
CRANES. IF IT WASN'T FOR THE FACT
OF THE MATTER OF ITS FLOATING
ABILITIES, IT WOULD HAVE A LIFTING

CAPACITY OF MORE THAN FOUR
HUNDRED TONS.




HOW MANY LETTER F'SWERE IDENTIFIED?

?




HAZARD RECOGNITION - COUNT THE 'S

THE CAPE FEAR IS ONE OF MANY IN
MCLEAN’S FLEET OF FLOATING
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HAZARD RECOGNITION - COUNT THE FS

THE SAFETY OF ALL OF MCLEAN’S
FIELD PERSONNEL IS FOCUSED ON
FINDING AND FIXING HAZARDS. IF
HAZARDS ARE FOUND AND IF FOCUS
BECOMES CONTROL OF THORSE
HAZARDS, FIELD PERSONNEL ARE LESS
LIKELY TO BE INJURED.




HOW MANY LETTER F'SWERE IDENTIFIED?

?




HAZARD RECOGNITION - COUNT THE FS

THE SAFETY OF ALL OF MCLEAN’S ]. Z
FIELD PERSONNEL IS FOCUSED ON
FINDING AND FIXING HAZARDS. IF
HAZARDS ARE FOUND AND IF FOCUS
BECOMES CONTROL OF THORSE

HAZARDS, FIELD PERSONNEL ARE LESS

LIKELY TO BE INJURED.
e






ENERGY SOURCES & H




HAZARD RECOGNITION: THE ENERGY WHEEL

 Energy Creates Hazards
 Every Hazard comes from an Energy Source
 There are 10 Sources of Energy




10 SOURCES OF ENERGY

= MECHANICAL
= ELECTRICAL

= PRESSURE

= TEMPERATURE
= CHEMICAL

= BIOLOGICAL

= RADIATION

= SOUND

= GRAVITY

= MOTION




follow the data

Dr. Matthew R. Hallowell, Ph.D.
Professor- University of Colorado @ Boulder

Executive Director- Construction Safety Research Alliance

Hallowell, M. R. (2021). The Energy Wheel: The Art & Science of Energy-Based Hazard
Recognition. Professional Safety, 66(12), 27-33.




follow the data

= Examined 4,800 Worker Hours of Observation
= Workers Identified Approximately 45% of Present Hazards
= Using the Energy Wheel Increased Hazard Identification by 30%




follow the data

“Every injury 1s the result of some
undesirable contact between a human
being and an energy source.”

-Dr. Matthew Hallowell







What
ENERGY

SOURCES

Do You See?




GRAVITY

Force caused by the attraction of all masses to the mass of the earth

O




EXAMPLES:
*Falls from Above
Dropped Objects
Suspended Loads

Gravity: Force caused by the attraction of all masses to the mass of the earth

e



MOTION

Change in position of objects or substances

NS
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EXAMPLES:
Moving Equipment
*Moving Parts
oStruck By

Caught In/Between

Motion: Change in position of objects or substances




MECHANICAL

Rotation, vibration, or motion of equipment, materials, or tools.

O

o




EXAMPLES:
*Gears

*Belts
*Pulleys
*Sprockets

Mechanical: Rotation, vibration, or motion of equipment, materials, or tools.

e



ELECTRICAL

The presence of an electrical charge or current.

O




EXAMPLES:

Hand Tools

Power Cords & Extension Cords
* Welding Leads

Overhead Power Lines
*Underground Power Lines

Electrical: The presence of an electrical charge or
current.




PRESSURE

Liquid or gas compressed or under a vacuum

O




EXAMPLES:
*Hydraulic
*Propylene/Oxygen
cArgon

Pressure: Liquid or gas compressed or under a vacuum

e



TEMPERATURE

Extreme Heat or Extreme Cold




EXAMPLES:
eExtreme Heat

e Extreme Cold

*Heat from Equipment
Welding

*Torch Cutting

Temperature: Extreme Heat or Extreme Cold




CHEMICAL

Reactive elements in the environment




EXANMPLES:
* Hydraulic Fluid
e Paint
e Paint Thinner
e Concrete
 Epoxy
* Fuels
e Gasoline

*Diesel
* Propane

Chemical: Reactive elements in the environment




BIOLOGICAL

Living organisms that pose health risks

9




EXAMPLES:
 Mosquitos
*Ticks
eSpiders
*Snakes
Rodents

e Marine Life
e Poison Ivy

Biological: Living organisms that pose health risks




RADIATION

Elements that emit ions or atomic particles

A4
a O




EXAMPLES:

eUltra-Violet Rays
eSunlight
* Welding Flash

eSite Specific
*Soil
Dredge Material
eExcavated Material

Radiation: Elements that emit ions or atomic particles




SOUND

Audible vibrations caused from the contact of two or more objects

) o




EXAMPLES:
eTractor Trailer
 Equipment

* Welding Machines

Generators
e Air Compressors

ePower Tools
eElectric Tools
ePneumatic Tools

Sound: Audible vibrations caused from the contact of two or more objects

e



What
ENERGY
SOURCES

Do You See?

« MECHANICAL

« ELECTRICAL

« PRESSURE

- TEMPERATURE

- CHEMICAL

 BIOLOGICAL

 RADIATION

« SOUND

 GRAVITY

« MOTION




What
ENERGY
SOURCES

Do You See?

1. Recognize Energy Sources
2.ldentity Hazards
3. Implement Controls
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HIERARCHY
OF CONTROLS

A

CONTROLS

ADMINISTRATIVE
CONTROLS




HOW ARE HRZARDS CONTROLLED?

-

ENGINEERING
CONTROLS

ADMINISTRATIVE
CONTROLS







ENERGY WHEEL &
PRE-PLANNING

*Work Plans
Activity Hazard Analyses
*Job Briefs




ACTIVITY WORK PLANS







JOB BRIEFS




JOB BRIEFS




JOB BRIEFS




% ENERGY WHEEL & LEADING INDICATORS

= Job Brief Audits

= Safety Alert Database

= Root Cause Analyses

= Safety Assessments

= Toolbox Talks

= Behavior Based Safety Tools
= $afety Dollar$

= OSHA 10 Training

» Focus Four

= OSHA 30 Training
= Safety Leadership Training




‘% ENERGY WHEEL & LEADING INDICATORS

=Job Brief Audits




% ENERGY WHEEL & LEADING INDICATORS

=Safety Alert Database




‘% ENERGY WHEEL & LEADING INDICATORS

=Root Cause Analyses




% ENERGY WHEEL & LEADING INDICATORS

=Safety Assessments

= Citation Values




‘% ENERGY WHEEL & LEADING INDICATORS

Toolbox Talks




% ENERGY WHEEL & LEADING INDICATORS

=Behavior Based Safety
=BOSS Cards




% ENERGY WHEEL & LEADING INDICATORS

=Behavior Based Safety
=Good Catch Reports




‘% ENERGY WHEEL & LEADING INDICATORS

=$afety Dollar$




% ENERGY WHEEL & LEADING INDICATORS

= OSHA 10 Training

» Focus Four

= OSHA 30 Training
= Safety Leadership Training




ot

LAGGING
INDICATORS?




% ENERGY WHEEL & LAGGING INDICATORS

= Number of Incidents

= Number of Regulatory Fines/Citations
= Workers Compensation Claims

= Total Recordable Incident Rate (TRIR)
= Experience Modification Rate (EMR)




ACKING LEADING & LAGGING INDICATORS




= There are 10 Sources of Energy

= Energy Creates Hazards

= Every Hazard Comes From an Energy Source

= Recognize Energy Sources, Identify Corresponding Hazards, Implement Controls
= Hazard Recognition Should Occur at all Levels of Pre-Planning

= Leading Indicators Should be Utilized

= Lagging Indicators Cannot be Ignored




BIBLIOGRAPHY

Albert, A., Hallowell, M. R., Skaggs, M., & Kleiner, B. (2017). Empirical measurement and improvement of hazard recognition skill. Safety science, 93, 1-8.

Alexander, D., Hallowell, M., & Gambatese, J. (2015). Energy-based safety risk management: Using hazard energy to predict injury severity.

Hallowell, M. R., & Hansen, D. (2016). Measuring and improving designer hazard recognition skill: Critical competency to enable prevention through design. Safety
science, 82, 254-263.

Hallowell, M. R. (2021). The Energy Wheel: The Art & Science of Energy-Based Hazard Recognition. Professional Safety, 66(12), 27-33.

Hallowell, M. R., Alexander, D., & Gambatese, J. A. (2017). Energy-based safety risk assessment: does magnitude and intensity of energy predict injury severity?. Construction
management and economics, 35(1-2), 64-77.







	Use the energy wheel �to end the game of chance
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	  �haz·ard��‘A potential source of harm.’��
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Hazard Recognition – Count the Fs
	How Many Letter F's Were Identified?
	Hazard Recognition – Count the F's
	Slide Number 15
	Slide Number 16
	Hazard Recognition – Count the Fs
	How Many Letter F's Were Identified?
	Hazard Recognition – Count the Fs
	Slide Number 20
	ENERGY SOURCES & HAZARD RECOGNITION
	Hazard Recognition: The Energy Wheel
	10 SOURCES OF ENERGY
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	HIERARCHY OF CONTROLS
	How are Hazards Controlled?
	Slide Number 55
	ENERGY WHEEL & PRE-PLANNING
	ACTIVITY WORK PLANS
	Slide Number 58
	JOB BRIEFS
	JOB BRIEFS
	JOB BRIEFS
	ENERGY WHEEL & LEADING INDICATORS
	ENERGY WHEEL & LEADING INDICATORS
	ENERGY WHEEL & LEADING INDICATORS
	ENERGY WHEEL & LEADING INDICATORS
	ENERGY WHEEL & LEADING INDICATORS
	ENERGY WHEEL & LEADING INDICATORS
	ENERGY WHEEL & LEADING INDICATORS
	ENERGY WHEEL & LEADING INDICATORS
	ENERGY WHEEL & LEADING INDICATORS
	ENERGY WHEEL & LEADING INDICATORS
	Slide Number 72
	ENERGY WHEEL & LAGGING INDICATORS
	Tracking leading & lagging indicators
	Slide Number 75
	bibliography
	Slide Number 77

