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Riding Rockets, a memoir by Astronaut Mike Mullane

Countdown to Leadership, 
Teamwork & Safety
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Safety Values 

Beware of normalization of deviance.

Own your safety responsibilities.

Be accountable to the ‘good’.

There’s always a next level.

Take each other’s back.

Values define who we are. 

We don’t live our values 
because we are told to do so. 

We are fiercely self-motivated to live our values. 

PowerPoint Copyright 2022 by Astronaut R. Mike Mullane

1 2

3 4



9/29/2022

2

PowerPoint Copyright 2022 by Astronaut R. Mike Mullane

Safety Values 

Beware of normalization of deviance.

Own your safety responsibilities.

Be accountable to the ‘good’.

There’s always a next level.

Take each other’s back.

This is why we live  Safety Values. 
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Safety Value 

Take each other’s back. Health concerns

We bring our humanity to work.

Relationship distractions

Financial worries

Emotional stresses

Fatigue

Loss of Situational Awareness
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The Captain was emotionally disturbed, because a colleague 
had questioned his reputation as a good instructor. This 
contributed to a failure to follow procedures and a 

loss of situational awareness. 
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Safety Value 

Beware of normalization of deviance. 

Normalization of Deviance
Diane Vaughan, ‘The Challenger Launch Decision’

Repeatedly deviating from safety best practices 
until that behavior becomes your new ‘normal’.
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SCHEDULE PRESSURE

PowerPoint Copyright 2022 by Astronaut R. Mike Mullane

…predictable surprises.…your worst nightmare.

Normalizing deviance leads to… 

…injuries & fatalities.
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Challenger was a predictable surprise…the 
result of 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
150 ft long, 12 ft diameter, 1.3 million pounds

12 FEET
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5000 F
1000 psi

Approx .25-inch 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?

17 18

19 20



9/29/2022

6

PowerPoint Copyright 2016 by Astronaut R. Mike Mullane

PowerPoint Copyright 2022 by Astronaut R. Mike Mullane

Deviant O-ring performance found on 12 of 24 pre-Challenger missions.

.053 inch O-ring burn erosion found after STS-2

“It is my honest and very real fear that if we do 
not take immediate action to dedicate a team to 
solve the problem with the field joint (the O-
ring problem)...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)
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Predictable Surprise
Diane Vaughan, “The Challenger Launch Decision”

PowerPoint Copyright 2016 by Astronaut R. Mike Mullane

Criticality Category:  1

Loss of mission, vehicle and crew... 

Risk Analysis Document

‘...single failure point...’
What will happen if this component fails? 

Loss of mission, vehicle and crew... 
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Loss of mission, vehicle and crew...

Risk Analysis Document

Flight suspension until problem is resolved.

Criticality 1

4-YEARS

23 MISSIONS

Burned O-rings

STS-2 STS-25

Burned O-rings
PowerPoint Copyright 2022 by Astronaut R. Mike Mullane

SCHEDULE PRESSURE

LAUNCH SCHEDULE PRESSURE
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$288 Billion 
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Aircraft-like qualities of safety, 
maintainability, reliability, etc.

24 missions per year flight rate

PowerPoint Copyright 2016 by Astronaut R. Mike Mullane

Military SatellitesScience Satellites

Communication Satellites
Build & Service the 
International Space Station

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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Schedule Pressure.

Facing a threat to schedule.

Flight suspension until problem is resolved.
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Invoke the safety best practice.
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Accept risk to maintain schedule.

Expanding the performance envelope for the O-rings.
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.053 inch O-ring burn erosion found after STS-2
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.095 inch cut holds 3000 psi pressure 
(3x normal pressure)

Analysis concludes any future 
damage will never exceed .095 inches.
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Test results expanded the acceptable 
limits of O-ring performance.

Risk is now being ‘normalized.’

Flights continue.
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“Between 1981 and 1984...Four times, an 
incident (burned O-ring) that first was 
seen as a deviant event, was reinterpreted 
as non-deviant.”          The Challenger Launch Decision

‘Within the experience base of STS-2’s damage.’ 
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__________Safety Best Practices___________

____________STS-2 Damage___________

Future Risk Taking The inertia of getting away with risk 
becomes a self-sustaining ‘new normal.’

Normalization of Deviance
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13 Years

LESSON 1:

A world class safety legacy does not 
imply you are safe in the moment.

Complacency 

Driving with your eyes fixed 
on the rearview mirror. 

LESSON 2:

Risk has no memory. 

Risk is not diminished as a function of 
your success in repeatedly taking a risk.

So, we need to keep a close eye on this.

It’s okay.  We’ve seen this before.

We have to take this safety shortcut because (fill in the blank).

Progression of Risk Justification

But it is a risk.

A risk successfully taken is a risk reduced.
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The laws of physics have no memory.

The laws of firefighting have no memory.
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LESSON 3:

There is never a ‘one-and-done’ when it 
comes to deviance from safety best practices.

__________Safety Best Practices___________

Because the first successful deviance removes the ceiling for risk.

Report near misses…in all their brutal ugliness.

STS-2 was a near miss.  STS-25 was a disaster.

LESSON 4:

LESSON 5:

Procedural compliance should be a religion.

Procedures for operations in hazardous 
environments are figuratively written in blood.

PowerPoint Copyright 2016 by Astronaut R. Mike Mullane

45 46

47 48



9/29/2022

13

Are you this person?

“I don’t need to refer to procedures.  
I’ve been fighting fires for 20 years.”

“I don’t need to refer to checklists.  
I’ve been flying for 20 years.”

10. Fuel and Oxygen Quantity-Check

“I don’t need to refer to checklists.  
I’ve been flying for 20 years.”

Procedures for operations in hazardous 
environments are figuratively written in blood.
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NASA failed to follow procedures for a criticality-1 deviance.
Seven dead.

LESSON 6:

Be Sufficiently Terrified

Maintain a sense of vulnerability.

“Failure of Imagination”…Astronaut Frank Borman

Be Sufficiently Terrified

17 psi of pure oxygen
The 20-20 clarity of mistakes made in past 
disasters can breed complacency.
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Fukushima

Chernobyl
Three Mile Island

Deep Water Horizon

Challenger Columbia

Are you smug in this belief:

It can’t happen to me.

I’m different.

I’m better.

I wouldn’t have made these mistakes.

I wouldn’t have made these decisions.

Be Sufficiently Terrified

Safety Value 

Own your safety responsibilities.
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‘Bingo Fuel’

Cr ashed F- 111
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POSITION LONGEVITY 
LESSON 1:

See something…Say something…Do something.

Our safety responsibilities are non-transferable.

There is no rank or seniority when it comes to safety.

Be curious.  Be questioning.

Engage in ‘courageous conversations.’

YOU COUNT!

LESSON 2:

Leaders:
Empower your team members so they do count!

“One person with courage forms a majority.”

Leadership Empowerment
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Empowering me to engage in courageous conversations.

He wanted me to COUNT!

Shuttle has airliner-like safety qualities.

Shuttle had no crew escape (bailout) system.

Me wi t h par achut e.
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Sl i de pol e.

PowerPoint Copyright 2022 by Astronaut R. Mike Mullane

Sl i de pol e.
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You Count!
Be curious.  Be questioning.
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Safety Value 

Be accountable to the ‘good’. 
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You don’t get ‘do-overs’ 
when lives are at stake.

Be accountable to the ‘good’.
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Safety Value 

There’s always a next level. 

Don’t allow yourself to get 
rooted in the status quo. 

ELEVATE

Leadership

Teamwork
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MY LIFE STORY

Born 3 weeks after WWII ended. 

Dad

WWII Hollywood significantly 
influenced my youth. 

1949 1951 1952 
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1951 1950 1956 

When Worlds Collide 

Sputnik I
First earth satellite launched October 4, 1957.
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M e kneeling wit h r ocket .
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1960 Science Fair 
Rocket Project.
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Brainless Teenager
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Hazard Mitigation...teenager style.  
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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 gr ad phot o

Attend Air Force Academy

PowerPoint Copyright 2022 by Astronaut R. Mike Mullane

THIRD ALTERNATE
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Var s it y Club
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Aut ogr aph pages

You missed Korea, but here’s 
hoping you make Vietnam.
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?
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From a very early age my interests 
were laser-focused on aviation & space.

I had an abundance of tenacity.
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Focus
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Me Tenacity

Focus
Tenacity

Var s it y Club
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Terrified of failure.

1963- 1967
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I’ll fail.

It’s too hard.

I can’t.

West Point
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There is always a next level.

Focus

Tenacity 

This is why we live  Safety Values. 

Working in hazardous ops makes us one family.
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Flight Training
1968 

Me 
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1969: Vietnam 
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MeCold War NATO 
forces 1970-1973

Graduate School
1974-75 
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Me

Test Pilot School (back-seater course)
1975-1976 
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Focus
Tenacity

ELEVATE
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Astronaut
1978 
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LESSON

You don’t have to be extraordinary 
to achieve extraordinary results.

You don’t have to be extraordinary to 
achieve extraordinary SAFETY results.
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Safety Values 

Beware of normalization of deviance.

Own your safety responsibilities.

Be accountable to the ‘good’.

There’s always a next level.

Take each other’s back.
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Countdown to Leadership, 
Teamwork & Safety
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