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Introduction: Today is a Good Day to Fail

Abstract

This book dissects failures in data integrity across industries like aerospace and
healthcare, rooted in assumptions, misinterpreted data, and cultural blind spots. It
examines how unnoticed analytical drift can lead to misinformation and disasters.
Real-world case studies reveal institutional oversights and the need for cultural
shifts to uphold measurement integrity. It provides a toolkit for preventing sys-
temic failures through safeguards and design principles. Each chapter offers key
concepts, thorough analyses, and practical tools to improve precision and reliabil-
ity. The exploration stems from past laboratory experiences in addressing standard
drifts and data integrity issues.
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In an episode of Star Trek: Deep Space Nine, the crew travels back in time
to the events of The Original Series episode “The Trouble with Tribbles”
Upon boarding the original U.S.S. Enterprise, they encounter Klingons
who look radically different from their 24th-century counterparts, with
smooth foreheads instead of the now-familiar ridged ones. When pressed
on the discrepancy, Worf, ever stoic and proud, replies:

“We do not discuss it with outsiders.”

It was a brilliant in-universe nod to a glaring inconsistency, one that
most viewers understood was not a plot hole but a production limita-
tion. Still, the show chose not to ignore the inconsistency. It acknowl-
edged it with grace and a wink and later, even provided an in-universe
explanation.

In science and engineering, we are not always so bold. When data does
not align, when results contradict expectations, or when calibration stan-
dards quietly shift without notice, the reaction is often similar: We do
not discuss it with outsiders. Why? Because exposing these errors could
shake public trust. Because admitting uncertainty is seen as a weakness.
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But sweeping errors under the rug is not a solution; it is a recipe for sys-
temic failure.

Modern industries such as aerospace, healthcare, nuclear energy, envi-
ronmental science, and more depend on the integrity of their data and the
systems that interpret it. Yet again and again, catastrophic failures have
occurred not from a lack of information, but from flawed assumptions,
misinterpreted data, system drift, and cultural blind spots.

This book is a forensic exploration of what happens when analysis gets
it wrong.

It begins with a microscopic case, a seemingly minor shift in a particle
size calibration standard, and then scales up, examining how unnoticed
analytical drift can snowball into widespread misinformation, flawed deci-
sions, and even disaster. Along the way, we’ll dissect real-world case stud-
ies, analyze historical failures, and highlight institutional oversights. But
this is not just about technical missteps. It is about the human systems
around them, the culture of blind trust in data, the silencing of dissent, the
absence of challenge loops, and the reluctance to revisit assumptions.

You will find here not only the failures but also a toolkit for preventing
them: safeguards, design principles, and cultural shifts needed to uphold
measurement integrity and model resilience. If we wish to trust the output
of our systems, we must be willing to examine their inputs, especially when
they seem off. If we hope to learn from mistakes, we must resist the urge
to ignore them.

“Today is a good day to fail” so long as we learn, adapt, and recalibrate.

In the pages that follow, I have attempted to identify profound failures,
the reasons behind them, and the corrective actions proposed in response.
There is no legitimate reason why these failures should be repeated, yet
I believe they will be. This is primarily because we often avoid discuss-
ing such uncomfortable matters. This work is laid out to be accessible and
instructive, enabling readers to understand and learn from the issues pre-
sented. Each chapter begins with key bullet points highlighting the most
important concepts, followed by a thorough examination of the topic, and
concludes with a comprehensive reference list. The appendix is filled with
practical tools that can be implemented across various industries.

We do not yet have the ability to go back in time and rectify situations
like in Star Trek: The Next Generation. However, we do have the power to
communicate and learn from our mistakes. We should strive to make this
not just a practice but a habit, for it is the key to success.
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The genesis of this book was an offshoot of another work I authored,
The Analytical Chemistry Laboratory Companion. In that book, I included
comprehensive chapters on instrumental and wet chemistry analysis, iden-
tifying common pitfalls in data integrity and offering remedies to address
them. That work arose from extensive efforts I undertook to improve preci-
sion, accuracy, repeatability, and reproducibility across a global laboratory
network. One particular type of analysis involved measuring particle count
populations within a sample. Years ago, I began hearing rumors and rum-
blings about standard drift—how the standards used by labs had shifted,
calling into question the reliability of the data. The consequence? A mea-
surement labeled as “4 microns” was no longer truly 4 microns. I never
forgot that and recently decided to explore how and why such drift occurs.

That initial inquiry led me down a path to investigate other examples of
calibration gone awry. Along the way, I found myself physically nauseated.
It was not until I stepped back and considered the potential benefit of this
work that I realized its importance. This exploration is necessary and valu-
able. Maybe, just maybe, it will help foster the kinds of conversations we
too often avoid. We should discuss such matters.








