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Chaos Reigning
Breath Testing and
The Washington State
Toxicology Lab
“Simulator solutions are being falsified as far as the certification.”
This anonymous tip, left on a
Washington State Patrol (WSP) message service on March 15, 2007, was not
the first clue that there was something
wrong in the Washington State
Toxicology Lab. It was, however, the one
that led to the revelation of the panoply
of sins the Lab was guilty of: perjury,
conspiracy, cover-ups, carelessness,
reckless disregard for the truth, incompetence, and failures to follow universally accepted scientific standards.
Twenty years of complacency and an
overriding concern for facilitating successful prosecutions at the expense of
sound science threatened the liberty of
innocent citizens and the integrity of
the system of justice itself. Now, a once
highly respected state toxicologist has
resigned and breath test results
throughout the state, stretching back
for at least half a decade, are in question.
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Basic Problems
And Requirements

Simulator Solutions
And Breath Testing

“The private interest in the accuracy of a criminal proceeding that places
an individual’s life or liberty at risk is
almost uniquely compelling.”1 “The
ultimate mission of the system upon
which we rely to protect the liberty of
the accused as well as the welfare of
society is to ascertain the factual
truth.”2 To this end, “state and federal
governments unquestionably have a
legitimate interest in ensuring that reliable evidence is presented to the trier of
fact in a criminal trial.”3 “The integrity
of the adversary process depends both
on the presentation of reliable evidence
and the rejection of unreliable evidence.”4
“The major danger of scientific
evidence is its potential to mislead the
jury; an aura of scientific infallibility
may shroud the evidence and thus lead
the jury to accept it without critical
scrutiny.”5 In a prosecution for DUI, it
is well accepted that forensic breath
“test results are ‘virtually dispositive of
guilt or innocence.’”6 Accordingly, the
“correctness” of evidence proffered to
establish an individual’s blood alcohol
concentration (BAC) is “crucial.”7
Absent substantial evidence to the contrary, “[a] citizen’s . . . liberty will
depend on the verdict of a machine.”8
Under these conditions, our legal system has a strong obligation to ensure
that breath test evidence “meets a
threshold of well-established scientific
reliability.”9
It is not simply the science itself that
must be reliable, however, but those who
conduct it. Forensic scientists are the
holders of a unique “public trust.”10 Not
only does their work have a significant
impact on individuals’ lives, but most
who rely on it are unable to evaluate it
for themselves.11 Unfortunately, the frequent failures of forensic scientists to
keep this public trust are well documented.12 The state has a duty to require
“proper standards of conduct” from its
forensic scientists.13

Breath test machines operate utilizing the method of infrared spectroscopy.
An infrared beam of known intensity is
passed through a sample of an individual’s breath. Alcohol in the individual’s
breath absorbs energy at specific wavelengths. A detector collects the beam
after it has passed through the breath
sample and compares its final intensity
with the value it started with. If done
correctly, the decrease in intensity at
“ethanol wavelengths” allows us to
quantify an individual’s BAC. It is critical to note, however, that even when
done correctly, “[b]reath alcohol analysis
results, like all measurements, possess
uncertainty.”14
The result of any measurement is
only an approximation of the particular
quantity being measured.15 “Whenever
the true value of the measured quantity
is needed . . . bias can be a serious problem.”16 A “result is complete” only when
an instrument’s bias has been determined and the result corrected for that
bias.17 The reporting of BAC results is no
exception. Where bias exists in a breath
test machine, any results it yields must
be corrected for that bias before they are
reported.18 “The forensic scientist must
have the relevant information and perform the computations before trial
[and] [t]hese must [] be disclosed to
attorneys for both sides prior to trial.”19
A reference material is a substance
whose properties are sufficiently well
known to be used for the calibration of a
measuring instrument and the assessment of its accuracy.20 “The accuracy of
breath alcohol measurements is determined by the measurement of known . .
. and traceable standards” called simulator solutions.21 Simulators are one of the
necessary safeguards for accurate breath
test results.22
[T]he simulator is a device that
contains a glass jar and the top
portion has a thermometer, a
motor, and heating elements
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and ports. The purpose of it is
to simulate a breath alcohol
sample. And it contains a solution of alcohol and water that
has been prepared. The solution is heated. . . . And then it
can produce a known vapor
alcohol concentration and it
can be used as a calibrating
device and as a testing device
when you are testing a breath
test, any type of breath test
instrument.23

U

Eq. 1

BACc = BAC. (ur/ U ) where
BACc = the BAC after being corrected
for bias
= mean of the measurements
U
ur
= the reference value for our simulator solution
The calibration and determination
of bias are parts of a quality assurance
program that should be performed on
every instrument before being placed in
the field. Another necessary safeguard is
the performance of a control test accompanying every subject test.27 This allows
one to determine whether the machine
is capable of reporting accurate values at
the time a test is administered.
At the base of all this are the simulator solutions. Properly certified simulator solutions are critical not only in
calibrating and determining the accuracy of a breath test machine generally, but
in determining the accuracy of each
individual test administered.28

Scientific Reliability
If citizens “are to have any confidence” in state breath-testing programs,
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ference between the suspected outlier
and the mean of the data to the standard
deviation:45

Eq. 2
C
C
Xol
M
SD

< |Xol – M|/ SD where
= decision point
= suspected outlier
= mean of the measurements
= standard deviation of the measurements

The value chosen for C determines
the likelihood that the suspected outlier
is spurious.46
Other standards govern the fact that
“results obtained when analyzing reference materials should be interpreted
with consideration given to the conditions of measurement.”47 “Within-laboratory” characterization occurs “when a
substance is analyzed using the same
method under the same conditions, that
is, by the same operator, with the same
equipment, on the same day and in a
single laboratory.”48 “Between-laboratory” characterization “concerns results
obtained when the same material is analyzed by the same method under different conditions, whether different analysts, operators, instruments, or laboratories.”49
The arithmetic (common) mean of
a group of numbers is determined by
adding the numbers up and dividing by
how many numbers we have:
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Proper calibration and calibration
check procedures are the primary means
of minimizing and determining bias and
assuring the forensic acceptability of
breath test machines and their
results.24“‘Calibration’ is the process of
standardizing [a breath test] instrument
to a known ethanol vapor concentration.”25 Although proper calibration will
minimize bias, it does not necessarily
eliminate it. In order to determine an
instrument’s bias, a series of measurements must be performed on a distinct
reference standard following calibration.
The difference between the mean of
those measurements and the value of the
reference standard is the bias of the
instrument. Once determined, bias can
be corrected for utilizing the following
expression:26

those programs must “have some credence in the scientific community as a
whole.”29 This requires compliance with
scientific standards recognized internationally “both inside and outside of the
field of forensic science.”30 These include
standards set forth by the International
Organization for Standardization (ISO)
and the National Institute of Standards
and Technology (NIST).31 ISO 17025
specifies the general requirements that
all labs must meet in order to be deemed
competent to perform measurements
and/or calibrations.32 NIST standards
also apply to the utilization of simulator
solutions as reference materials in forensic breath testing.33
Some of these standards are matters
of common sense. All data and calculations should be checked for accuracy
before being reported.34 Where computers are being utilized to process, evaluate
or report data or calculations,
software/programming must be checked
to verify that it is functioning properly.35
This is particularly true where programming modifications have been made.36
When clear deviations from proper
measurement practices occur, results
should be discarded whether or not they
appear reasonable.37 And, every lab must
conduct periodic audits of its activities
to ensure the validity of its test and/or
calibration results.38
Other standards require reference
material producers to utilize “accepted
statistical principles for the assignment
of property values.”39 Take, for example,
the discarding of data. The natural
uncertainty attendant to any measurement necessarily leads to scientifically
valid measurements that deviate more
than others from the mean.40 Whether
intentional or not, if data is rejected simply because it fails to conform to preconceived expectations, the outcome is analogous to fixing the results.41 “An outlying
observation may be merely an extreme
manifestation of the random variability
inherent in the data. If this is true, the
value should be retained and processed
in the same manner as the other observations in the sample.”42
On the other hand, a result may be
statistically invalid (an outlier) if its
deviation from the mean of a set of
measurements is greater than can be justified by statistical fluctuations.43 If a lab
permits data to be discarded absent
identified deviations from proper procedures, it must develop uniform policies
governing the investigation and treatment of outliers “based on accepted statistical principles.”44 The most common
criterion utilized is the ratio of the dif-

Eq. 3
M

= (Σi Xi)/n

This operation is appropriate for
determining the mean of “within-laboratory” characterization data.
When “between-laboratory” characterization data is utilized, a weighted
mean must be considered.50 To find the
traditional weighted mean, we calculate
the arithmetic mean of distinct groups
of data separately, determine a weight to
assign each and combine them as follows:51

Eq. 4
WM = Σi (wiMi ) / Σi wi where
Mi = the classical weighted mean of
the ith set of measurements
wi
= ni / SDi (the weighting factor)
ni
= the number of measurements
in the ith set of measurements
SDi = the standard deviation of the ith
set of measurements (precision)
The weight assigned to a particular
group of measurements represents the
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scientist’s confidence in the precision
and the accuracy of those measurements.52 The weighted mean (WM)
attaches greater weight to “groups of
measurements that are more precise
whereas the arithmetic mean attaches
equal weight to all measurements.”53
Generally, these means are not equal.54
The WM yields the highest probability
estimate of the true property value.55
“There are many situations in
which it would be very misleading to
average quantities without [weighting
them].”56 When there are significant
“between-laboratory” differences in
precision and assigning a value to a reference material is our objective, a WM
should be utilized.57 What constitutes
significant is determined by the impact
the differences have on the purpose for
which the reference material is needed.58
“[A] weighted mean provides a better
estimate of the true simulator solution
value and should be employed for those
cases in which significant [between-laboratory] variability exists.”59
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Proper Standards
Of Conduct
“Professional ethics provide the
basis for the examination of evidence
and the reporting of analytical results.”60
This requires that forensic toxicologists
carry out their professional responsibilities “with honesty and integrity, and
refrain from any knowing misrepresentation of . . . evidence and results of
examinations, or other material facts.”61
It also requires that they “strive to
ensure that forensic science is conducted
in accordance with sound scientific
principles.”62
“Users of forensic laboratory services must rely on the reputation of the
laboratory, the abilities of its analysts
and the standards of the profession.”63
As one local court recognized, state
forensic labs are “not created . . . as an
advocate or surrogate for the state.
While [they] will always assist the state,
[they] must never do so at the cost of
scientific accuracy or truth.”64 “The
guiding principle should be that the end
does not justify the means; the means
must always be in keeping with the law
and with good scientific practice.”65

Chaos Reigning
Approximately 60 simulator solutions are prepared and certified every year
by the Washington State Toxicology Lab.
Certification requires that a minimum of
three toxicologists test each solution
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before it can be used as a reference standard. Requiring that multiple toxicologists independently test a solution helps
ensure the accuracy of the certification. In
2003, Lab Supervisor Ed Formoso began
running two sets of tests on each solution,
one in his name and one in Lab Manager
Ann Gordon’s name. In general, it has
been shown that solution certification
data may vary in a manner peculiar to
each scientist.66 Formoso is no different.
When two sets of his data are included, as
opposed to one, it generally skews the certified value for a solution.
With
Formoso’s
knowledge,
Gordon signed a declaration under
penalty of perjury for each solution stating that she “examined and tested this
solution.”67 These declarations are
intended to be relied upon in lieu of live
testimony. They also provide the necessary foundation for Lab personnel to
testify that they found a solution to be
accurate. Each declaration was a lie.68
The purpose of the conspiracy was
to facilitate successful prosecutions of
citizens charged with DUI. According to
a 2004 internal review by the WSP, “successful case prosecutions are top priorities for the Lab . . . [while] policies and
required procedures appear to be of secondary concern.”69 Under Gordon,
sound scientific practice was made secondary to the facilitation of successful
DUI prosecutions.
WSP
brass
assigned
State
Toxicologist Dr. Logan to investigate the
March 2007 complaint. He delegated
this to Gordon who submitted an investigative memo, co-authored by
Formoso, indicating no basis for the
complaint. Although Logan learned
days later that Formoso was testing solutions for Gordon, he informed no one,
permitting the false memo to stand
uncontradicted.
At least seven other toxicologists
engaged in multiple incidents of false
swearing, signing declarations under
penalty of perjury, and reporting solution values that were false. This occurred
because it was standard practice for the
toxicologists to sign these declarations
without checking to ensure that the data
being reported was correct. That this
flowed from laziness as opposed to intentional deceit does not change the result.
Although inclusion of “Gordon’s
data” skewed certified solution values,
rendering thousands of breath tests
statewide invalid,70 it has not been
removed from a single certification.
The investigation into Gordon’s
perjury revealed that the software used
by the Lab to certify solutions was not

operating correctly. Due to programming errors, values reported for at least
32 solutions between August 2005 and
August 2007 were wrong. Prior to this,
no one had ever checked the software to
ensure that it was operating correctly.
Many of the toxicologists, including
senior supervisors, admitted that they
could not have checked the calculations
because they did not know the simple
algebra necessary to do so. Although
Logan originally assured the public that
only eight tests were impacted by software/programming errors, it was later
shown that thousands of tests statewide
were affected.71
Subsequently, at least 170 additional errors (not related to software) affecting 88 different solutions were identified. These include entering incorrect
measurement data, signing off on the
wrong data, mixing up data for different
solutions, entering incorrect control values, and failing to identify the controls
used. Toxicologists never checked to see
if the data they were reporting matched
the results of their measurements. They
simply assumed data attributed to them
was correct and signed off on it. And
again, thousands of breath tests
statewide were rendered invalid as a
result.72
The next issues to be considered are
the practices of discarding valid data and
using bad data. To be useful as a reference material, simulator solutions must
have certain alcohol concentration values. The value assigned to a solution is
the mean of the data collected by multiple toxicologists. The mean must either
lie within a certain range or be discarded. Toxicologists were trained not to use
data from any run containing a single
value falling outside the required range.
Instead, such data was rejected and new
measurements made. If each new value
fell within range, the data was used. This
is tantamount to fixing one’s data. Unless
a solution has been grossly misprepared,
no solution will ever fail to fall within the
required range!
In a two-year period, at least five
solutions were certified after valid data
had been discarded. Had any type of
outlier analysis been performed, the
data in question would not have been
discarded. The miscertification of these
five solutions alone rendered thousands
of breath tests invalid statewide.73 In
December 2007, the Lab adopted statistically sound outlier criteria. Still, the
Lab fails to recognize the physical significance of adhering to it. One solution,
certified prior to December, has so many
outliers that the state’s methodology
THE CHAMPION
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wake of this scandal, it failed miserably.
According to Logan, “The Lab became
complacent. Everybody involved in the
process became complacent.” The Lab
anticipates being able to pass its first audit
of this process by mid-summer 2008.
The most alarming discovery may
be that of State Toxicologist Barry
Logan’s incompetence. According to
Logan, in order to be competent he must
understand how BAC results are affected
by bias. Despite 18 years as the state toxicologist, an adequate understanding of
bias in breath testing eluded him. In a
public notification discussing the errors
above, Logan engaged in a bias analysis
that was simplistic, inaccurate, and misleading.
Nor is this the first example of his
incompetence. In order to place the
state’s breath test program on more scientifically sound footing, he formerly
required simulator thermometers to be
certified “traceable to NIST.” Although
traceability is a well-understood concept
throughout the scientific community,
Logan neither knew how to comply with
his own requirement nor took the time
to visit the NIST Web site to find out.76
When breath tests were suppressed
statewide because of the failure to comply with this standard,77 instead of fixing
the problem, Logan simply eliminated
the requirement.

The Response
Confronted with Gordon’s and
Formoso’s conduct, an administrative
hearing officer concluded:78
Whether one labels this conduct fraudulent misrepresentation and perjury, or extremely
deceitful and completely dishonest. . . . The fact that the
Laboratory
management
engaged in such dishonest conduct is an appalling reflection
on the credibility of the laboratory.
Courts have acted variously under
state statutes governing the admissibility
of breath tests and/or ER 702/703.79 As
determined by the King County District
Court:80
[U]nder ER 702, the work
product of the WSTL has been
so compromised by ethical
lapses, systemic inaccuracy,
negligence and violations of
scientific principles that the
simulator solution work prod-

uct would not be helpful to the
trier of fact.
And prosecutors in several jurisdictions, unwilling to imperil a citizen’s liberty based on this evidence, have voluntarily suppressed tests.
A democratic republic relies upon
the confidence citizens may have in
those who serve in government.81 Its laws
must never become so concerned with
efficiency “that it fails to sort out simple
instances of right from wrong.”82 The
state has an obligation to ensure that
evidence presented to deprive citizens of
their liberty meets some minimum
threshold of reliability.83 This includes
adherence to accepted scientific standards.84 Logan and Gordon have both
resigned. The state’s breath test program
now anticipates being ISO compliant,
and able to pass its first audit ever, this
summer. Only then will “reliable and
accurate” breath tests be a possibility.
And only then will justice again permit
their use in a court of law.85
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requires it to be discarded. Nonetheless,
the solution remains in use — tainting
test results statewide.
Data obtained in violation of proper measurement procedures is another
major problem. When a solution is certified, an external control is tested with it
to ensure that the chromatograph utilized to perform the testing is capable of
returning an accurate value. If the chromatograph encounters a particular malfunction,74 it will be indicated in the
results by what is referred to as a low
ISTD area. This renders data collected
during the run unreliable so that it must
be discarded. At least 13 solutions have
been certified with such data and some
are still being used in the administration
of breath tests today.
Then there is the issue of WMs.
Over 90 percent of solution certifications are performed on multiple instruments. This includes an instrument that
had a known history of not always functioning properly. The WM has been
shown to be more precise than the arithmetic mean in the certification process.
Moreover, the differences between the
two methods are significant enough to
cause an individual’s liberty to be
wrongly deprived. Nonetheless, the Lab
still refuses to utilize a weighted mean
because it assumes that the liberty of
“only a few” will be affected by any
errors.
An even greater cause for concern is
the fact that in Washington, the state
ignores bias when reporting BAC results.
Even though the bias of each breath test
machine is determined before it is
placed in the field, BAC results are
reported without correcting for it. Given
the typical magnitude of bias encountered,75 the majority of BAC results
reported may be false and even misleading. Although acknowledging the problem, the state adheres to the practice
because, again, it assumes the liberty of
“only a few” will be affected, and it finds
that acceptable.
This “minimal impact” is belied by
the fact that the relative bias of a small
sample of randomly selected breath test
machines was discovered to be .007. It
was later determined that one of these
machines was operating outside the
required ±5 percent accuracy limit.
When the effects of the aforementioned
errors are factored in, discrepancies in
BAC of at least .01 are reasonably anticipated.
Sadly, in the 20 years the Lab has certified solutions for breath testing, the
process has never been subject to an
audit. When it finally was audited in the
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