A Letter to NASA Administrator Jared Isaacman
Subject: Opportunity to Save Astronaut Lives, NASA, and the U.S. Space Program

By Dr. Charles Camarda

| have slept very little since the Artemis heat shield meeting in Washington, D.C., on
January 8, 2025. What | observed during that meeting was significantly worse than | had
anticipated, even prior to receiving detailed information and relying only on my
professional intuition, my background in research engineering, and more than fifteen
years of study in organizational behavior and accident-causation mechanisms.

My concerns were intensified by the extremely limited time available to review the NESC
and IRT reports, followed by a three-hour data exchange that was largely framed and
presented by the Artemis Program Tiger Team. These constraints prevented a truly
independent technical assessment and reinforced organizational patterns | have seen
repeatedly in the lead-up to past aerospace failures.

More than three years ago, | formally requested a proper and truly independent external
tiger team review—composed of researchers and scientists from NASA, government
laboratories like Sandia, and academia. That request was denied by then-senior NASA
Leadership. | therefore appreciate your decision to allow me to be briefed by the Artemis
team this past Thursday.

I am writing to provide you with this assessment because we are rapidly approaching the
launch of Artemis Il, and the technical and organizational issues associated with the
Orion heat shield represent a serious risk.

Based on the information available to me, | can state the following with high confidence:

1. The Artemis Program does not understand the root cause or true
failure mechanisms that led to heat shield spallation on Artemis I.

The program cannot predict failure for even small arc-jet and radiant heating test
samples (12- to 24-inch scale), let alone for the full-scale 16.5-foot diameter Orion heat
shield because it is not using a validated, integrated multi-physics analysis.

The Crack Indicator Tool (CIT), which has not been thoroughly reviewed and validated
by external subject matter experts, is claimed to be physics-based and conservative. In
my judgment, it is neither. Its predictive capability lies somewhere between the crude
CRATER tool used to predict damage for the Columbia accident and the slightly better



Mark Salita model used for the Challenger accident and may be inaccurate by orders of
magnitude. As such, it cannot predict the true failure mechanism, which is most likely
related to crack initiation, crack propagation, and other mechanisms that lead to
spallation.

If you cannot validate the failure mechanism , as stated above, you cannot predict with
any certainty that the steps you claim will mitigate the problem (e.g., the trajectory
modification) aren’t actually exacerbating the problem and/or causing other unintended
consequences.

2. Decision-making has relied on a single internally controlled
narrative.

The briefing and supporting material reflected almost exclusively the Artemis Program
Tiger Team'’s perspective. | place very little confidence in the IRT report, as it did not
perform any independent analysis and did not even recognize or challenge the claim that
root cause had been demonstrated through physics-based methods.

3. NASA lacks sufficient independent multi-physics expertise applied
to this problem.

Only one individual at NASA conducted a true multi-physics analysis, he stated at the
meeting for all to hear, that it was only qualitative and not able to predict the failure
mechanism, spallation. Three years ago, | proposed forming a multidisciplinary team
across Sandia and NASA centers to address this. That proposal was denied by NASA
leadership.

4. The NESC itself acknowledges how little is known about the true
failure mechanism which is the first step in the flight rationale logic .

NESC Finding 1 states:

AVCOAT material response is dependent on time history of heating, sample

dimensions, and manufacturing variability (e.g., local permeability/porosity, tamp
planes) so its behavior cannot be characterized in ground testing to a degree that
permits precise prediction of crack initiation and propagation at flight conditions.

When the “technical’” managers in the NESC and NASA HQ could not understand what |
was telling them post Columbia, | had to simplify my message and give them some
warning signs to calibrate the narrative they were hearing from their internal teams. | saw
many signals of dysfunctional teams during that heatshield meeting in D.C. that were




related to both Shuttle accidents and the inability to understand the true failure
mechanism of both prior accidents and the 8R RCC wing leading edge anomaly during
and following my mission as explained in Chapter 4 of my book.

Warning Signs of a Dysfunctional Team

+  Multitude of Quick Idiosyncratic Explanations/Speculations for Failures
+ (=Rings = Putty causing localized jet, lint on a ring, cold temps., atc.
* Blow-by had to hawe cccwred in the first millisecond
* ET Foam Loss - Person at MAF stepped on foam (acreage area loss)
* Mumerous réasons for why feam was shedding
* Mumerous reasons why repaired regions of foam will'will not fail
* Lack of solid verification of analysis which is correlated with test
+ Propositions that testing can be drastically reduced because of advances in
analytical techniques
* Reluctance to elicit objective peer review or outside help
+  Arrogant balief only a select few undarstand how to dasign for Human Spaceflight
+ Echoes of past Tragedies
= Quick to declare succass
« Budgel and schedule pressures
* [Failure to recognize mistakes
+ Common attitudes hald conceming dissenting opinions
* Use of the terms worst on worst (WOW) or overly consarvative
» Double Standard on how to assess/use “weak signals” or anomalous behavior
* Weak signals often used to verify flight rationale!
* [Real data necessary to prove anomalous behavior or that a problem exists
Low tolerance for “dissenting opinions” people who raise issues or concerns
Disproportionate wielding of authority/power
Reluctance to admit and highlight mistakes
Double standard used for asssssing weak or anomalous behavior
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Conclusion

History shows accidents occur when organizations convince themselves they
understand problems they do not. This issue exhibits the same patterns that preceded
past catastrophes. NASA can still choose a different outcome. This is a defining moment
which can set the tone for the transformation that is necessary. Every prior Administrator
has passed on this opportunity!
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