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Safety Fundamentals: 

Guard yourself against ‘normalization of deviance’.

Embrace responsibility and accountability.
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Normalization of Deviance

PowerPoint Copyright 2016 by Astronaut R. Mike Mullane

Getting away with short-cutting 

safety best-practices until that 

‘deviance’ becomes your ‘norm’.

Diane Vaughan, ‘The Challenger Launch Decision’



FAMILY WORRIES

RELATIONSHIP ISSUES 

HEALTH CONCERNS

FATIGUE
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FINANCIAL CONCERNS

PRESSURES:

JOB PRESSURES
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…predictable surprises.…your worst nightmare.

Normalizing deviance leads to… 

Injuries and Fatalities



Challenger was a predictable 

surprise precipitated by a four 

year normalization of deviance.
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January 28, 1986
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The Story of Challenger
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Solid Rocket Boosters
46m length; 3.7m diameter; 590 metric tons 
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2700 C

6900 kPa



.64cm thick x 3.7m diameter O-ring
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Redundant O-rings
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Predictable Surprise
Diane Vaughan, “The Challenger Launch Decision”
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Accident
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Four years prior to Challenger
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STS-2

Burned O-rings found on 12 of 24 

pre-Challenger missions.



“It is my honest and very real fear...we 

stand in jeopardy of losing a flight, (a 

crew) and all the launch pad facilities.”

Thiokol memo dated July 31, 1985

(6 months prior to Challenger)

PowerPoint Copyright 2016 by Astronaut R. Mike Mullane



Predictable Surprise
Diane Vaughan, “The Challenger Launch Decision”
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Criticality Category:  1

Hazard Recognition and Mitigation  

Failure Effects Summary:  

Loss of mission, vehicle, and crew... 
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Implied best-practice: Any O-ring 

damage is a GROUNDING deviance.



The Grand Plan for the Shuttle Program
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SCHEDULE PRESSURELAUNCH SCHEDULE PRESSURE
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Aircraft-like qualities of safety, 

maintainability, reliability, etc.
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30,000 kg of payload
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Sell launch services to:

PowerPoint Copyright 2016 by Astronaut R. Mike Mullane

Share Costs with DoD

Communication Satellite Market



BUSINESS
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24 missions per year flight rate
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1981 – 2
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1983 – 4

1982 – 3

1984 – 5

1985 – 9

1986 – 14 planned
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Roger’s Commission Contractor Testimony:

“The problem was the increasing launch 

rate.  We were just getting buried under all 

this stuff...The system was about to come 

down under its own weight...”
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The Apollo era created an exceptional ‘can-do’ 

culture marked by tenacity in the face of 

seemingly impossible challenges.



24 missions per year flight rate
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6-9 missions per year11 missions in a 12 month period

“…NASA’s drive to achieve a launch schedule of 

24-flights per year created pressure throughout the agency 

that directly contributed to unsafe launch operations.”

House Committee on the Challenger Disaster



Schedule Pressure

Creeping Risk Tolerance
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.13cm O-ring burn erosion found after STS-2
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.25cm intentional cut holds 20,000 kPa pressure
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Test results expanded the acceptable 

limits of O-ring performance.
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“Between 1981 and 1984...Four times, an 

incident that first was seen as a deviant 

event, was reinterpreted as non-deviant...”

The Challenger Launch Decision

Normalization of Deviance



What do we learn from the Challenger disaster?
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LESSON 1:

You are vulnerable.
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LESSON 2:

Procedural compliance 

should be a religion.
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“It only takes a moment.”
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LESSON 3:

Risk has no memory. 
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Risk is not diminished as a function 

of your success in taking the risk. 



LESSON 4:
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There are no inconsequential shortcuts 

from safety best practice compliance.

False feedback:  The risk isn’t 

‘absolute’ as previously learned, 

but rather it’s ‘manageable’.



LESSON 5:

Set challenging but attainable goals.
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Responsibility & Accountability
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F-111

PowerPoint Copyright 2016 by Astronaut R. Mike Mullane



PowerPoint Copyright 2016 by Astronaut R. Mike Mullane



Crashed F-111
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F-111

LONGEVITY 

POSITION 
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LESSON 1:

The responsibilities of your job are non-transferable.  

OWN them!

See something…Say something…Do something.



LESSON 2:

“One person with courage forms a majority.”

author unknown

You count!
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LESSON 3:

Value each other. 

Take each others’ backs.

“It only takes a moment.”





Leaders:  Empower your teams!

Supervisor responsibility

LESSON 4:
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No crew escape system.
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Cockpit



Cockpit





ESCAPE ROCKET
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ESCAPE ROCKET
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Russian Rocket
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Me with parachute.
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Slide pole.
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Slide pole.
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LESSON 5:

Pre-brief hazardous operations.

Maintain situational awareness.

“It only takes a moment.”
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LESSON 6:

With responsibility comes accountability.
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You own it.  Own it to the good.



Launch Fever
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With responsibility comes accountability.
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In hazardous work environments, 

you don’t get ‘Do-Overs’.



Safety Fundamentals: 

Guard yourself against ‘normalization of deviance’.

Embrace responsibility and accountability.
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“It only takes a moment.”
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MY LIFE STORY
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Courageous Self-Leadership

Aggressive goal setting.

Tenacity in the pursuit of goal achievement.



Sputnik I

First earth satellite launched 

October 4, 1957.
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1960 Science Fair 

Rocket Project
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FORWARD

Today (1960), this country and many 

others throughout the world, are steadily 

working toward the conquest of space.

Someday, I also plan to participate 

in this great undertaking.
Mike Mullane, age 14
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HS grad photo

Attend Air Force Academy.
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THIRD ALTERNATE
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Varsity Club
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Homecoming Queen
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Autograph pages

You missed Korea, but here’s 

hoping you make Vietnam.

PowerPoint Copyright 2016 by Astronaut R. Mike Mullane



?
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I was wildly curious about all 

things aviation & space related.

I was a passionate goal-setter.

I had an abundance of tenacity.



Courageous Self-Leader.



West Point 

1967 



Flight Training

1968 





Me 

Vietnam

1969 



Graduate School

1971 



Test Pilot School 

(back-seater course)

1976 



Astronaut

1978 



Me kneeling with rocket.
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What does my life story 

have to do with safety?



LESSON 1:
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Within each of us exist great reserves 

of courageous self-leadership.

It takes courageous self-leadership to achieve 

and sustain great safety performance.



LESSON 2:
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We’re more capable than we think.

And so are our team members.



Genius is overrated.
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LESSON 3:

Tenacity counts BIG!



Envision Mission Success

LESSON 4:
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Envision Mission Success
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Safety Fundamentals: 

Guard yourself against ‘normalization of deviance’.

Embrace responsibility and accountability.
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Maintain yourself as a courageous self-leader.

A shared vision of ‘Zero Harm’ operations.

“It only takes a moment.”
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