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what went wrong, and determine how we can provide
better service to safeguard NASA’s programs and

operations.  So, let’s take stock.

We need to reevaluate our capabilities.  We should
examine the level of SMA independent technical

assessment that occurs for NASA programs.  We must
be able to understand the systems we assess, so that
we can independently evaluate them and identify

problems before they become mishaps.  When
problems surface, we must be able to help the
programs find out why they occurred and recommend

corrective actions. The HEDS Independent Assurance
Office at JSC performs this type of work for the
International Space Station program and is expanding

its activity to provide more support for the Space
Shuttle program. We need to make sure we have the
proper knowledge, skills, training, and resources to

provide the programs with useful feedback on the
safety and success of their missions.  If we discover
problems that prevent us from doing our jobs

effectively, we must take action to mitigate those
problems. We must also perform the high-level
oversight of NASA’s programs and projects to ensure

that key processes (e.g., risk management, systems
engineering, problem reporting, configuration
management, training, communications, peer review)

are in place and working effectively for safety and
mission success.

As we begin the year 2000, I ask you to consider how

SMA can improve its performance and strengthen
NASA’s capabilities in air and space.  Let me know
what you think.

Managing the Risks of
Organizational Accidents-
A Book Review
-Michael A. Greenfield, Ph.D., Deputy Associate
Administrator for Safety and Mission Assurance

“If eternal vigilance is the price of liberty, then chronic
unease is the price of safety.”

To safety and mission assurance practitioners, this
statement undoubtedly rings true.  It is the overarching
theme of Managing the Risks of Organizational

Accidents, by James Reason.  This book describes
theory and provides case studies to discuss the causes
of organizational accidents and to illustrate both

effective and ineffective application of safety and risk
management principles and tools.  It is written for
anyone who thinks about or manages risk, and the

ideas can be applied to a wide variety of organizations.

In his book, Mr. Reason conveys several important
concepts that are germane to NASA programs, projects,

and operations:
• The importance of “chronic unease.”  Organizations

with exemplary safety programs are not lulled by

long periods of safe operations.  They believe
accidents are always possible and they act
accordingly.

• The effects of latent conditions.  Flaws in a system
or process provoke human error.

• The need for close call reporting and establishing a

reporting culture.  Documentation and analysis of
close call data is key to achieving a safe
organization.  In addition, close call data can

provide the clues to uncovering and fixing latent
conditions.

• The relationship between production and protection.

Cutting corners in protection to benefit production
can lead to a gradual reduction in a system’s safety
margins, and an increased vulnerability to accident.

• The “Swiss cheese” model of defenses.  Each layer
of protection has flaws.  If the flaws in every layer of
defense align, disaster can strike.

• The downside of maintenance.  Maintenance

SMA-- Are We Maintaining
Our Technical Edge?
 -Frederick D. Gregory, Associate Administrator for

Safety and Mission Assurance

Last year, NASA had some

spectacular successes and some
disappointing failures.   With the
new year upon us, now is a good

time for the safety and mission
assurance (SMA) community to
reflect on the events of 1999,

consider what went right and

See “Reason”, p. 4
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The Close Call Conspiracy
--John Lemke

Have you or your co-workers ever wondered:  “What’s
the big deal about reporting close calls--is there some

sort of data shortage at Headquarters?”  “With all I have
to do, who has the time?”  “What’s in it for me?”

The standard (and truthful) answer from Safety might be

that close call reporting helps to find hazards that might
go undetected in your workplace and prevent the close
call from coming back as something much worse.  It also

allows for trending and finding systemic problems across
a Center or the Agency.  These benefits in and of
themselves make the effort worthwhile.

But there is more!  It is really a “sidious” (the opposite of
insidious) plot to get everyone to look for and analyze
things that go wrong!  The number of close calls

underway at any given moment is frightening.  But most
people don’t even notice most of them.  Your brain is
hard-wired to tune out bad news.

Emphasis on staying alert for these events will help you
see what is really going on.  Once these events are
recognized, you and NASA can work together to prevent

recurrence.

The most frightening thing that you will learn is that
almost all of the close calls are being caused by the

unsafe acts of people.  This means that although you are
in full compliance with the infinite list of safety standards,
you are still far from "safe."  Once we learn to recognize

the stealthy threat of unsafe acts; you, I, and others can
better avoid the unnecessary risk-taking or lapses of
attention that all too frequently invite harm into our lives.

The formal reporting of the close calls is necessary to
reinforce the “habit” of staying aware and alert.  This will
lead to increasingly fewer close calls.  Eventually there

will be no more close calls to report.  Then the
requirement will no longer be needed.  Ergo, you are
personally empowered to eliminate the requirement.

This is the goal that each person in NASA, worker and
manager alike, should be addressing at the fundamental
workplace level.

Theory predicts that there is a relationship between the
number of close calls and the number of mishaps.  If
mishaps are still occurring and no close calls are being

reported, someone’s holding back.  However, if we see
neither mishaps nor close calls, we know that we have
attained NASA’s most important objective—protecting
people and the mission of NASA.

Risk-Based Acquisition
Management (R-BAM)
Update --Keith Layne

The draft rule for incorporating Risk-Based Acquisition
Management (R-BAM) into the NASA FAR Supplement
(NFS) was published in the July 20, 1999, issue of the

Federal Register.  OSMA and the Office of
Procurement are in the process of dispositioning
comments on the draft rule.  The Council of Defense

and Space Industry Associations (CODSIA) and United
Space Alliance (USA) provided comments.

CODSIA concerns can be summarized in three points:

1. The $5 million contract threshold for submission is
too low and should be raised to at least $100
million;

2. The proposed rule adds complexity to the
procurement process and is therefore contrary to
the acquisition streamlining legislation of recent

years;
3. The rule imposes potentially unfair penalties for

safety violations and changes the award fee

process in ways that could be unfairly punitive to
the contractor.

USA comments pointed out areas of the rule that need

further clarification, including:
1. Definitions of safety and security;
2. The decision process for assessing safety

violations;
3. Application of the dollar threshold for the impact of

safety violations on award fee determinations.

OSMA and the Office of Procurement are now holding
meetings with other NASA Headquarters offices to
resolve the comments and gather additional input on

the draft rule.  To read the draft rule, go to
http://www.hq.nasa.gov/office/codeq/risk/rbam.htm.
For more information, please contact QE/Keith Layne at

(202) 358-0470 or H/Ken Sateriale at (202) 358-0491.

ISO 9000 Status Correction
In our October 1999 issue, we reported that Kennedy

Space Center was “well on their way toward 100%
certification”. The folks at KSC reminded us that they
were the first Center to achieve 100% ISO certification.

Unlike other Centers that did "Pilot" programs, KSC
planned and carried out their certification of every
function and every organization from the start.  We
apologize for the error.

http://www.hq.nasa.gov/office/codeq/risk/rbam.htm
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Fault Tree Analysis
-Pete Rutledge

I suspect you’re going to say “we already do that.”  In
fact, I hope that’s what you say.  And perhaps I’m

preaching to the choir.  As a safety professional for the
last 28 years, system safety was part of my early
professional up-bringing.  I like to think that I’ve been

part of the “cause,” working in various jobs to get people
to do system safety and to do it early in the
development of new systems.  To me Fault Tree

Analysis (FTA) has always been a very important
system safety tool—a valuable, even elegant, method
for worrying about what could go wrong with a new

system.  I thought it was pretty routine by now, 2000.
Recently I participated in a major mishap investigation.
Imagine my surprise, when I learned that an FTA had

never been done on the spacecraft.  Even more
surprising was the observation that only about four of
the 17 people on the mishap board knew about FTA.

Most surprising of all, however, was the fact that only
one person on the board knew that FTA could and
should be done during the development of a project—

before the mishap occurs, rather than after it!

As you probably know, FTA is not a new method.  I
remember being taught that it was first applied in 1964

by Boeing to the development of the Minuteman missile.
FTA is a "top-down" analysis of a system that begins by
envisioning an undesired end state, such as mission

failure.  A knowledgeable analyst, working with the
project team, can identify, in a logical manner, the
sequences and combinations of events that could lead

to the top event-mission failure.  FTA doesn’t have to be
quantitative, although it provides an excellent basis for
the quantification of failure probability.  It has value

simply in its qualitative form—in the way it can help
identify the basic fault events that, perhaps, can be
engineered out of the design, if the analysis is done

early in the lifecycle.  On the reactive side, FTA can, of
course, be used very effectively in the conduct of
mishap investigations to get at the root cause(s) of a

mishap.  Finally, FTA should be seen as a complement
to, and not a replacement of, the familiar "bottoms up"
Failure Modes and Effects Analysis, or FMEA.

Recently, the NASA Administrator has asked everyone
to “worry more about what can go wrong,” so that we
can do something to prevent the undesired outcome.  I

encourage you to look for FTA’s and advocate the use

Mission Success
Management Model for
NASA Programs
-Steve Newman

Over the past seven years SMA roles and
responsibilities have become unclear within the context
of Faster/Better/Cheaper programs, performance based

contracting, launch service agreements (as used on
most ELV’s), cooperative agreements (X-33),
memoranda of agreement acquisitions (Quikscat), and

other novel contracting approaches.

For the past three years the OSMA Independent
Assessment (IA) Team has worked in partnership with

NASA program managers and Center SMA personnel to
reaffirm and recast the NASA SMA role, regardless of
contract vehicle, to include as a minimum, the following

three elements:

Assurance Responsibilities

Part 1:  Document Assurance Requirements
At the outset of the program, the SMA organization
helps define and establish NASA and contractor

assurance processes necessary to:
Make it Safe, Make it Work, and Manage Risk

Part 2:  Verify Implementation Over the Program’s
Lifecycle
NASA SMA verifies implementation of assurance
processes throughout the program lifecycle through

participation in program activities as well as structured
surveillance and audit.  Assurance processes must be
stable, capable, and controlled.

Part 3:  Formally Document Knowledge and
Understanding of Assurance Process
Implementation
After successful completion of Parts 1 and 2, the Center
SMA Director, with a delegation of authority from the
Associate Administrator for SMA, will execute a NASA

SMA signature on the Certificate of Flight Readiness
(CoFR).  The CoFR signature reflects knowledge and
understanding of assurance processes employed on the

program as well as verification of the implementation of
those processes.

Tools to Assist in Implementing the SMA Roles:

• Mission Success Process Model

The OSMA IA team has constructed a best-practice

See “Mission Success Management Model”, p. 5See “Fault Tree Analysis”, p. 4
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Keith Layne Detailed to
OSMA

Keith Layne, Marshall Space
Flight Center, has joined the

Office of Safety and Mission
Assurance for a nine-month
detail.  Mr. Layne was born

and raised in Huntsville, AL.
He has a B.S. in Industrial
Engineering from the

University of Alabama,
Huntsville, and a Master’s

NPG 8705.X, “Risk
Management Procedures
and Guidelines”   --Keith Layne

The Office of Safety and Mission Assurance is
developing a new NASA Procedures and Guidelines

(NPG) for risk management (RM), NPG 8705.x, “Risk
Management Procedures and Guidelines.”  Its purpose
is to provide additional detail on the content of

program/project risk management activities.  The
Program/Project Management Council Working Group
recommended the creation of this NPG to support NPG

7120.5A, “NASA Program and Project Management
Processes and Requirements.”  Over the past months,
drafts have been sent out for review and comment.

OSMA has received responses from all NASA Center
Safety and Mission Assurance Offices and the
instructors of the NASA Continuous Risk Management

Course.  The next step in the process is formal review
through the NASA Online Directives Information
System (NODIS).  For more information, please
contact Keith Layne at (202) 358-0470.

of FTA’s on current and future NASA projects as good

ways to worry about what can go wrong.

To learn more about this topic, obtain a copy of the
Fault Tree Handbook, NUREG-0492, by W. E. Vesely,

U.S. Nuclear Regulatory Commission, January 1981.
It’s available, again, from the Government Printing
Office under GPO Stock Number 052-010-02012-9; it

costs $14.00 per copy and is well worth the price.
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failures will cause or contribute to accidents.
Mr. Reason’s clear explanation of theory, backed up

with examples from real life, make this book particularly
useful, not just for SMA personnel, but for the entire
NASA team.  If you’re a manager or employee who

plays a part in the safety and success of NASA’s
missions, I urge you to take the time to read Managing
the Risks of Organizational Accidents. You won’t be

disappointed.

Managing the Risks of Organizational Accidents, by
James Reason, copyright 1997, Ashgate Publishing

Co., Brookfield VT

“Reason”, from p. 1

degree in Management from the Florida Institute of

Technology, Melbourne, Florida.  Mr. Layne has 13
years experience in safety and mission assurance at
MSFC.  He began his NASA career providing SMA

support for Spacelab Payloads and Microgravity
Experiments.  He transferred to the Shuttle area to
support SMA for the Solid Rocket Booster Project.  Prior

to joining OSMA, he provided SMA support to the Flight
Projects Directorate in the Cargo Assurance area.

While at OSMA, Mr. Layne is providing SMA support to

the Shuttle, X-vehicles (X-33/34), and Expendable
Launch Vehicle (ELV) programs.  He is also supporting
the Risk Management (RM) and Risk-Based Acquisition

Management (R-BAM) initiatives.

“Fault Tree Analysis”, from p. 3
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“Process Based Mission Assurance” (PBMA) model to

assist in defining assurance expectations and
requirements as well as reviewing assurance process
implementation.  The “best practice” oriented PBMA

model provides a framework of assurance process
“whats.”  Consistent with the performance based
contracting philosophy, NASA specifies “what” the

contractor’s assurance processes are to accomplish
rather than “how” those processes must be
implemented.  As a result, the contractor has the

flexibility to implement their own, often ISO 9001-based,
processes.

• Assurance Process Reviews and Process Mapping:

Verification

The OSMA IA team has developed a programmatic
process verification method, Process Readiness Review

(PRR), to assist program managers and the SMA
community in evaluating assurance process fidelity.  The
PRR uses the Process Based Mission Assurance

(PBMA) model as a yardstick to evaluate and measure
the breadth and depth of a program’s assurance
processes.  Over the past three years, PRR’s have been

conducted for the Space Shuttle Super Lightweight Tank
program, Space Shuttle Ground Operations, X-34, X-33,
and ELV programs.  In addition, a powerful and simple

technique, Assurance Process Mapping, has been
employed to better understand (and therefore better
manage) the often fragmented assurance processes

employed on a typical NASA program.

The companion review to the PRR is the Operational
Readiness Review (ORR) which occurs late in the

program lifecycle.  The ORR is the forum to review
objective evidence of process implementation.  The
knowledge and understanding of assurance process

implementation would provide the basis for the SMA
Director’s signature on a CoFR.  The concept allows for
the ORR to be accomplished concurrent with a late

program milestone review, such as a final range safety
acceptance event.

Revised Mission Success Management Emphasis:
Examples

• NASA ELV Program

An extensive Process Readiness Review was conducted
of the NASA ELV program during the summer and fall of
1999 to evaluate assurance processes.  The PRR

brought increased management attention to KSC’s SMA

roles, responsibilities, staffing, and processes for ELVs.

KSC SMA is strengthening the SMA ELV Flight
Assurance office and is working with the ELV program

to define specific assurance activities to be implemented
and verified for each individual ELV mission.  KSC SMA
is also developing and refining an SMA CoFR process

to be implemented on all ELV missions involving NASA
spacecraft or acquired launch vehicle hardware.

• X-Program Assurance (Process) Portfolio

PRR’s were conducted in 1998 for the X-33 and X-34
programs to identify and evaluate assurance process
implementation and refine roles and responsibilities of

NASA SMA in promoting mission success.  The
baseline PRR reports for X-33 and X-34 have served to
guide ongoing SMA surveillance and independent

assessment activities.  Most recently, a team consisting
of the MSFC X-34 project, MSFC SMA, OSMA IA team,
and the NASA General Counsel has worked to develop

an Assurance Portfolio concept to use in documenting
the implementation of SMA safety and mission success
processes.  This documentation is necessary for

Associate Administrator for Safety and Mission
Assurance support for third-party liability
indemnification.  The Assurance Portfolio captures

PBMA model processes as well as a Flight Readiness
Review and CoFR activities.

This process will support the first unpowered free flight

of the X-34 scheduled for April 2000 at the White Sands
Missile Range.  Powered flights are currently expected
to occur in mid-summer of 2000 at Dryden Flight

Research Center.

Just Do It

NASA’s mission is inherently risky.  To succeed, we

must implement robust mission assurance.  NASA
programs will always be unique in management
structure and implementation detail.  This should be an

initial assumption for the SMA community.  The SMA
role is simple and should not be confused or disabled by
any apparent procurement or other administrative

barrier:
• Define assurance process requirements and

expectations.

• Verify implementation of those processes.
• Certify, via the CoFR, that those processes have

been implemented.

“Mission Success Management Model”, from p. 3
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While he was with the FAA, he helped develop a public

safety strategy for reusable launch vehicle systems
and performed licensing and safety functions for
commercial expendable launch vehicle missions.  Prior

to his position at the FAA, Mr. Martin worked as an
aerospace engineer for 15 years performing a wide
variety of system safety and mission assurance

activities involving NASA’s expendable launch
vehicles, upper-stages programs, and spacecraft
missions.  Mr. Martin is the lead for the newly

established OSMA Science Mission team.

NASA Safety Reporting System
Confidential reporting of unresolved safety problems.
See http://www.hq.nasa.gov/nsrs or contact the NSRS

Project Manager at (703) 237-8083.

Lessons Learned Information System
Knowledge that NASA has learned the hard way is at:
http://llis.nasa.gov   Make certain to enable Java on

your browser.

Site for On-Line Learning and Resources
Over 70 Web-based SMA training courses, as well as

courses in Occupational Health, Procurement,
Financial & Resources Management, IT Security, and
Ethics.  See http://solar.msfc.nasa.gov

Useful URLs

Now that winter is upon us, be sure that your automobile

is ready for severe weather.
• Store an emergency kit in your car that includes ice

scrapers, brushes, a small shovel, a flashlight, fresh

batteries, blankets, hats, gloves, and a bag of salt.
• Make sure your heater and defroster are in good

working order.

• Keep your gas tank full to prevent gas line freeze up.
• Keep all tires, including the spare, properly inflated

OSMA Newsletter
http://www.hq.nasa.gov/qnews has current and back
issues.  E-mail comments to: qnews@hq.nasa.gov

OSMA Home Page
http://www.hq.nasa.gov/office/codeq includes a wide
variety of SMA information and links.

NASA SMA Requirements
Hit the “Policy/Req” button on OSMA’s home page, or
go directly to:

http://www.hq.nasa.gov/office/codeq/doctree/doctree.htm

Johnson Space Center, where she has been Reduced

Gravity (Zero G) Program Test Director since 1996.
During her NASA career she has flown over thirteen
thousand parabolas and logged more than two and

one half weeks in weightlessness.  Ms. Rickard
graduated from the University of Southern Maine,
summa cum laude.  She is a former commercial airline

pilot with over 4200 hours flight time.  She holds an
airline transport pilot certificate, and has extensive
domestic and international flight experience (including

Europe, the Middle East, and Northern Africa).  Ms.
Rickard is also a commercial hot air balloon pilot and
instructor.

Judy Rickard Detailed to
OSMA
Judy Rickard is on a 60

day detail in the Office
of Safety and Mission
Assurance (OSMA),

supporting OSMA in the
areas of aviation and
aircraft safety.  She

joins OSMA from the
Aircraft Operations
Division, Ellington Field,

Pat Martin Joins OSMA
Patrick A. Martin joined the

Office of Safety and
Mission Assurance
(OSMA) on November 8,

1999.  Before becoming a
member of OSMA, Mr.
Martin worked in the

Federal Aviation
Administration’s (FAA)
Office of Commercial

Space Transportation.

and in good condition.

• Make sure your car battery is working properly, and
keep jumper cables in the trunk.

• Check the coolant fluids.  The fluids can freeze if the

ratio of antifreeze to water is too low.  Conversely,
the car can overheat if the amount of fluid is too low.

• Carry a de-icer to melt ice on windows and locks.

• In bad weather leave your car in the garage and use
public transportation when possible.

Safety Tip:  Winterizing Your Car

http://www.hq.nasa.gov/office/codeq
http://solar.msfc.nasa.gov
http://llis.nasa.gov
http://www.hq.nasa.gov/office/codeq/doctree/doctree.htm
http://www.hq.nasa.gov/qnews
mailto:qnews@hq.nasa.gov
http://www.hq.nasa.gov/nsrs

