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What Really Worried Me About the Shuttle

By Richard D Blomberg

STAMFORD, Conn.
a year ago; just after
my tenure as chair-
man of NASA’s Aero-

ry Panel had come to
an end, 1 testified be-

fore Congress about the safety of the

space shuttle program, My remarks

contained both praise and concern,
and I closed with a warning: No dan-
ger was imminent, but the risk for
futtire missions would almost certain-
ly increase if NASA was unable to
pursue its long-term safety strategy.
Since the borror of last Saturday, 1
have been asked if my fears were
realized and whether my warning
wasismred.ldonntbelievesc Sev-
eral disturbing trends had developed
by the time of my testimony, but not
once in my 15 years on the panel did 1
doubt NASA’s dedication to safety or
its vigilance in maintaining it. I was
- more worried about the federal gov-
ernment’s commitment to supporting
NASA’s manned spaceflight efforts.

In the years between the Chal -

lenger disaster in 1986 and last Satur-
day, NASA and the space shuttle pro-

gram underwent numerous structur-
aichmec.auttheonepnnclplethat
) in the forefront among ev-
erymewhoworkedontheshuttlewas
the drive for safety; after the Chal-
lenger the mantra was, “Never
again.” There were many assaults on

-Richard D. Blomberg is president of

Dunlap and Associates, a research
and ng firm specializing in
safzty

space Safety Adviso-

_thissteadfastpositm like the peed to

spend money on the International
Space Station, but they were never
allowed to supplant safety.

After the post-Challenger return to
flight, however, political interest in
the space shuttle seemed to wane. In
an era of government cutbacks and
diminished public attention, generous
NASA budgets could not be sustained
forever. The space station was an
ambitious program that required a
large part of NASA's budget. Other
programs like the X-33 experimental
space plane, which were specifically
required by Congress, diverted funds
from the shuttle,

In responise, NASA and its contrac-
tors found ways to do more with less
— always with an eye to safety. We on
the panel monitored their efforts and
marveled at their ability to continue
to meet all requirements while having
their resources repeatedly cut.

Eventually, however, there wasn't
much more that could be taken from
current operations. The unexpected
costs of the space station worsened
the situation. Thus the only choice for
those in charge of the space shuttle
was to reduce or delay expenditures
meant to assure the long-term health
of the program.

For example, the aging infrastruc-
ture on the ground, much of it a
legacy from the Apollo program,
was neglected. The stated rationale
was that, since the space shuttle was
scheduled to be replaced by about
2012, long-term investment was not
cost effective. Yet no replacement
vehicle: was even on the drawing
board, and no new technologies were
W to support the develop-

of a radically different and

safer vehicle.

By the turn of the century, uhad
become clear to those of us on the
panel that & potential safety prob-
lem was emerging. Aging shutties
can be safely flown as jong as neces-
sary if they are carefully main-
tained and appropriately upgraded
to avoid obsolescence, As safety ad-
vocates, we became uneasy at the

‘deferralorca:wenauonofsafety

improvements, Make .no mistake:

flight safety still received the high-
est priority. But opportunities to re-
duce future risk even further were
slipping away.

Safety remains a

‘priority at NASA,

but planning isn't.

Meanwhile, the NASA budget con-
tinued to be squeezed, and delays in
the construction of the space station
made it clear that the shuttle would

be needed until at least 2020 and *
beyond; there simply was no other

vehicle that could do the job. In early

2001, the panel recommended that -

NASA adopt more realistic long-
term plans so that more safety up-
grades could be initiated. NASA wel-
comed the proposal but allowed it to

" languish; it simply did not have

encugh money to do very much
about it.

My concerns grew. I knew how
good the NAYA team was, but I also

hxewitcouldn’tgompullmgrabbits
out of a hat forever. Also; the window
of opportunity for addressing the
long-term issues was begloning to

close. Upgrades to the shuttle take
years to plan, engineer, execute and

. certify. In order to reversé this dis-

tressing trend, Congress, the White
House and NASA would all have to
work together, first to allocate more
mmeyandthmtouseitwisely
The House hearing last spring pro-

vided me with the chance to make

this point. I wasn't predicting an
imminent accident; I was
an early warning. That the Columbia

tragedy happened less than a year

aftermytesﬁmmywasanmﬂomx—
nate coincidence.-

Now is not the time !or recriminga-
tions. Once we know how the acct-
dent happened, we can ask why. Af-
ter that we can ponder what I — and
everyone else on the panel and at
NASA and in Congress ~ could have
done. Then we should all do what-
ever we can to help rekindle the
nation's support for the shuttle so
that brave flight crews and dedicat-
ed ground personnel can get back to
doing what they do better than any-
one else on the planet: putting hu-
mans into space and returning them
safely to Earth. 0
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Trying to manage risk
Shuttle safety balances real with ideal

On Feb. 1, FLORIDA TODAY
published an editorial entitled
“Putting safety first” that ex-
pressed this concern:

“NASA is fixed on the May
launch (of the first post-Colum-
bia shuttle flight) even though it
still hasn't proven that all re-
quired technical and program
improvements have been put in
place and are solid.”

‘While that is a valid fear, there
is another equally important
side to the picture. Rather than
getting “launch fever,” NASA
may be getting gunshy.

The longer they wait to fly, the
more ¢orpoiate - memory and
critical skills will be lost as key
knowledge-holders retire or
leave the program because of
the inactivity. This can result in
an insidious increase in risk that
is far more worrisome to me
than future damage to tiles or
wing leading edges from foam
impacts.

Also, experience has shown
that while independent reviews
are valuable, redundant assess-
ments provide little additional
benefit and can even be counter-
productive.

Any human spaceflight vehi-
cle such as the space shuttle is
complex and inherently danger-
ous. While NASA cannot be cav-
alier about safety, it also cannot
apply an unrealistically low risk
threshold.

The three keys to successful
risk management are:

M Understandingthe risks.

All of the shuttle risks will
never be fully known or quanti-
fied, but NASA has areasonably
good picture of the true risk

_level based on its own analyses
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and the work of the Columbia
Accident Investigation Board,
or CAIB.

B Establishing a reasonable
ievel of acceptable risk.

If too much risk is accepted,
saféety is obviously compro-
mised. On the other hand, the
current political climate ap-
pears to be totally risk averse.

Because zero risk is never

achievable, its pursuit can lead
to a sense of futility.

® Controlling risks to
achieve the target level.

NASA and contractor engi-
neers know how to do this best
for a given level of resources.
The continuing problem is that
NASA doesn’t have nearly the
wherewithal to implement the
lowest risk they know how to
achieve.

This leaves NASA the choice
of keeping the shuttle grounded
- which is unthinkable to some-
one who has dedicated his or
her life to human spaceflight —
or flying at the lowest risk level
that can be achieved with what
they have.

These alternatives are inher-
ent in all high risk endeavors.
The problem for the space shut-
tle is that its budget has been
squeezed for many years result-
ing in the deferral of many iden-
tified safety improvements.

As long as NASA funds
needed for shuttle and Interna-
tional Space Station safety con-

tinue to be diverted to politically
expedient but easily postponed
programs, the shuftle flight risk
will be higher than necessary no
matter how long NASA waits to
fly. :

It is also worth noting thatina
situation such as the recovery
from the Columbia accident and
shuttle grounding, it is impor-
tant to work towards a specific
return to flight date. If the shut-
tle is not ready by that date, the
pre-launch reviews will not per-
mit it to fly.

The intensity associated with
a firm target date helps focus ev-
éryone ‘~ managenent and
workforce — on the task at
hand.

Finally, the CAIB and other

teview tearnis have made many

good recommendations that un-
fortunately have been taken as
dictum rather than as construc-
tive suggestions, While most of
the advice is sound, not all of it
should be given the foremost
priority.

Each suggestion, regardless
of its source, must be consid-
ered in light of all the shuttle and
space station safety needs,
whether or not they are related
to the causes of the Columbia
accident, and the available re-
sources.

The bottom line is that you
cannot guarantee safety. You
can only work hard and smart
on risk reduction with the re-
sources available and hope you
have done enough.m
Biomberg Is past chalrman of the Aero-
space Safety Advisory Panel, an over
sight group that monttors NASA's hu-
man spacefiight program for Congress.
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By Richard D. Blomberg

S NASA prepares for its first
space shuttle launch-
ing since the Columbia
disaster, the question
on everyone’s lips is
this one: Is the shuttle
,gafe'v‘ My answer, as. the former

-ghairman of the NASA Aerospace

- Safety Advisory Panel, is that there
3ismo such thing as safety. Spaceflight
%, will always be risky. But that doesn’t

mean we shouldn't doiit.

.*NASA. officials were understand-
“-dbly shaken by the disintegration of
“the Columbia as it returned from a
gtience mission in 2003. The posture

they adopted as a result, however,

was overly conservative. NASA’s
management and engineers focused
.on the parts of the shuttle that were

K tchard D. Blomberg is the presi-
_,,dgnt of Dunlap and Associates, a re-
“Search and consulting firm specializ-
aing in safety issues.
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Fear of Flying

impliéated in the accident, specifi-
cally the external tank and the lead-

ing edges of the orbiter’s wings. They .

also questioned the agency’s “safety
culture” at various levels of ‘manage-
ment.

These measures were prudent and
reasonable. But NASA hobbled its
shuttle program by deciding to ad-
here to all of the recommendations of
its Columbia Accident Investigation
Board before resuming flights.

Although the board and other re-
view teams made many good recom-
mendations, these should have been

- viewed as constructive suggestions
- or even as “stretch goals,” rather

than as dictates that required 100
percent compliance. Adm. Hal Geh-
man, the head of the board, noted re-
cently that he and his fellow investi-
gators never intended their recom-
mendations to become a “poison pill”
for the shuttle program.

Nonetheless, in its effort to reduce
risk, NASA grounded the shuttle for
almost two and a half years. During
that time, something crucial was
lost. Because the space shuttle

wasn’t flying, its valuable and unique ,

human resources languished.
In my consulting work over the

last 37 years, I have evaluated many

complex human-machine systems.
None depends more heavily on a spe-
cially qualified and experienced
workforce than the space shuttle. .
Because the shuttle is unique, the
NASA program is the only compre-
hensive training ground for its oper-
ating personnel. Military or com-
mercial aviation experience is valu-
able, but it is far from sufficient qual-
ification for human spaceflight oper-
ations. Simulations and training ex-
ercises provide vital practice and

“help sharpen seldom-used skills, but

they cannot’ completely substitute
for actual launching and flight expe-
rience.

Since the Columbia accident,
NASA and its contractors have lost
experienced peoplée. Some have re-
tired. Others resignied when NASA
announced it would end the space
shuttle program in 2010. Flying the
shuttle is the only way to rebuild the
skills and experience that were lost

with these departures. But for more
than two years, no shuttle has flown.

~ Of course NASA must not know-
ingly operate the shuttle with a cor-
rectable safety defect. But if we ate
to expand our knowledge and main-
tain our skills, we must accept that a

certain degree of risk is inherent to

* How to make the
shuttle safer: launch
more missions.

spaceflight, and that the goal of to-
tally eliminating risk is both un-

reachable and potenually demoraliz-

ing to the program’s work force.
There are, however, precautions
that can be taken, and some of them
have not been addressed because of
budgetary constraints. The empha-
sis on politically expedient but easily

postponed programs like those for

- the Advanced Solid Rocket Motor

and the X-33 experimental space
plane has squeezed the shuttle’s
budget for many years. During that
time, some safety improvements, in-
cluding main engine health monitor-
ing and a new auxiliary power unit,
have been deferred, rendering the
risk of flight higher than necessary.
The shuttle is far from perfect. It
lacks a way for the crew to escape in
a disaster, for example. But it is the
only human-operated spaceflight ve-
hicle NASA has. The agency has two
choices. It can ground the shuttle and
sacrifice some or all of its goals for
supplying and building the Interna-
tional Space Station, or it can fly at
the lowest risk level achievable with
its budget.
. Ibelieve that, provided NASA does
all it can to maximize safety, the risk
of shuttle flight is worth taking. This
is not only becau$e of the work the
shuttle can do, but also because the
more frequently NASA accepts the
risks and flies the shuttle, the lower
the risk will actually become. . 0




