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malfunctions to be trapped
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“In the brief interval between surprise and 
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few opportunities to discover what you 
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• Safety is Elusive because it is a 
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– What produces a safe, stable outcome 

is constant change
• Continuous mutual adjustment: Respectful 
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Firsthand Knowledge of the Technology, 
Attentiveness, Familiarity with each other’s 
roles, experience.
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• Significance of Intuition
– Intuition is a powerful internal resource 

and a gift that humans have
• (Retention of knowledge is a skill)
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• Everything it communicates to you is 
meaningful (although it may occasionally 
send out a signal that is less than urgent) 

– Intuition is a cornerstone of personal 
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• To ensure effective decisions, leaders should 

enable the collective wisdom, by encouraging:
– 1. Diversity (Individuals and possible solutions)

• Different data, broader perspective, relevant experience, 
unique perspective

– 2. Independence
• Never compromise integrity
• Don’t change opinions to conform

– 3. Decentralization (Organization)
• Allows organization to benefit from the local knowledge of 

different sub-groups.
– 4. Aggregation (Collection of inputs)

• After group members have clearly stated their opinions, 
– “Dissent” can be terminated, and 
– Can be satisfied that they helped the organization make a 

better, more informed decision
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– Valuable, will protect Organization

• Result in better decisions
– Great Leaders want Dissenting Opinions
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– Dissenting Opinions must be solicited

• People are usually reluctant to voice dissent
– “Mind Guard”
– If absent, group polarization, missing info
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• Level 2: “I want my way.”
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• Level 4: Other factors are brought in. Principle 

values that are larger than we (marriage, love) to help 
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• Level 5: She thinks, “I want him to hold his decision, 
to preserve the tension until a transcendent (beyond 
limits of experience) solution is realized.” It’s not 
about who is right.
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the relatively hard tile coating

– Test results do show that it is possible at sufficient mass and velocity
• Conversely, once tile is penetrated SOFI can cause significant damage

– Minor variations in total energy (above penetration level) can cause 
significant tile damage

– Flight condition is significantly outside of test database
• Volume of ramp is 1920cu in vs 3 cu in for test

• The existing SOFI on tile test data used to create Crater was 
reviewed along with STS-87 Southwest Research data
– Crater overpredicted penetration of tile coating significantly

• Initial penetration to described by normal velocity
– Varies with volume/mass of projectile (e.g., 200ft/sec for 3cu. In)

• Significant energy is required for the softer SOFI particle to penetrate 
the relatively hard tile coating

– Test results do show that it is possible at sufficient mass and velocity
• Conversely, once tile is penetrated SOFI can cause significant damage

– Minor variations in total energy (above penetration level) can cause 
significant tile damage

– Flight condition is significantly outside of test database
• Volume of ramp is 1920cu in vs 3 cu in for test



49

Review of Test Data Indicates Conservatism for Tile 
Penetration

Review of Test Data Indicates Conservatism for Tile 
Penetration

• The existing SOFI on tile test data used to create Crater was 
reviewed along with STS-87 Southwest Research data
– Crater overpredicted penetration of tile coating significantly

• Initial penetration to described by normal velocity
– Varies with volume/mass of projectile (e.g., 200ft/sec for 3cu. In)

• Significant energy is required for the softer SOFI particle to penetrate
the relatively hard tile coating

– Test results do show that it is possible at sufficient mass and velocity
• Conversely, once tile is penetrated SOFI can cause significant damage

– Minor variations in total energy (above penetration level) can cause
significant tile damage

– Flight condition is significantly outside of test database
• Volume of ramp is 1920cu in vs 3 cu in for test

• The existing SOFI on tile test data used to create Crater was 
reviewed along with STS-87 Southwest Research data
– Crater overpredicted penetration of tile coating significantly

• Initial penetration to described by normal velocity
– Varies with volume/mass of projectile (e.g., 200ft/sec for 3cu. In)

• Significant energy is required for the softer SOFI particle to penetrate
the relatively hard tile coating

– Test results do show that it is possible at sufficient mass and velocity
• Conversely, once tile is penetrated SOFI can cause significant damage

– Minor variations in total energy (above penetration level) can cause
significant tile damage

– Flight condition is significantly outside of test database
• Volume of ramp is 1920cu in vs 3 cu in for test



50

Decision-MakingDecision-Making

• Former Techniques (Early Space Program)
– Deliberation

• Chalk Talk
• No E-mail
• Disagreements

– Charts
• 5 Chart Limit
• Math-ades
• No Power Point

– Reports
• Prose
• Rationale

• Former Techniques (Early Space Program)
– Deliberation

• Chalk Talk
• No E-mail
• Disagreements

– Charts
• 5 Chart Limit
• Math-ades
• No Power Point

– Reports
• Prose
• Rationale



51

Management AttentionManagement Attention

Importance
(Criticality)
Importance
(Criticality)

••

•

•
•

•

•

•

•

•

•
•

•

• •

IssuesIssues



52

Management AttentionManagement Attention

Importance
(Criticality)
Importance
(Criticality)

••

•

•
•

•

•

•

•

•

•
•

•

• •

IssuesIssues

Level of 
Deliberation

Level of 
Deliberation



53

Booster Sep Motor FODBooster Sep Motor FOD

• Heat shield door impacts SRB TPS
– Hypalon chipped away (1.5” x 0.75”)
– Exposed BTA substrate, light sooting

• FOD Problem?
• No fracture or indentation of BTA

• Heat shield door impacts SRB TPS
– Hypalon chipped away (1.5” x 0.75”)
– Exposed BTA substrate, light sooting

• FOD Problem?
• No fracture or indentation of BTA



54

Guiding PrinciplesGuiding Principles
• RESPECT – Imagine how great we can become if 

people of this Agency are respected.
• CANDOR – Candor, honesty and truth can only 

happen if managers create an environment that 
encourages openness, and they encourage 
respect.

• TRUST – Listen to the experts; after inputs are 
provided, managers need to trust that the 
individuals closest to the hardware and data are 
competent. 

• MINDFULNESS – Situational Awareness, 
Emotional Intelligence; Five Processes of High 
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