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Session 1 Qutline: Basic DNA and Contextual Contamination in Cases
PowerPoint 1: 1 hour

1. Basic DNA facts and genetic inheritance

a. Powerful forensic tool but must be correctly applied and interpreted

b. Power of DNA comes from fact that generally, the DNA profile from forensic samples
will be identical regardless of body fluid or tissue source

¢. Arecent NY Times article discussed chimeras, however, in forensics, years of
information have shown forensic samples do not suffer from this. Chimeric profiles
originate from or typically form in internal tissues in early human development, and are
observed in human organ transplants and full body blood transfusions
(shootings/stabbings). Recovery of ariginai DNA profile after blood transfusion is
approximately 30 days.

d. Nuclear DNA profiles come from 23 pairs of chromosomes {autosomes} found in a cell
nucleus, 1 per cell.

e. Cytoplasmic DNA profiles (mitochondrial) come from hundreds of circular chromosomes
found in liquid portion of the cell, 100-1000's per cell.

f.  Nuclear DNA is unique to each individual IF it comes from a single source profile. In
partial profiles or mixtures of individuals, the power of uniqueness diminishes and
coincidental matches increase.

g Individuals who are related will share significantly more DNA than unrelated individuals
when surveying known relatives and full DNA profiles. Siblings: 50% (identical twins
100%), and more distant genetic relatives can share on average 30% or less.

2. DNA extraction is the process of mechanical and chemical rupture of the cell and purification of
all DNA by removal of lipids (fats), proteins and carbohydrates. During the extraction process,
trace amounts of DNA can be lost and many forensic samples contain only a few usable cells for
DNA profiling. For this reason, polymerase chain reaction (PCR) is performed to copy specific
regions of DNA known to be variable in individuals. Approximately 99% of our human genome is
similar; it is the 1% that is different that we use in DNA tests. There is no medical value to
forensic DNA tests and use is restricted to identification purposes.

3. Why is DNA such a powerful forensic tool? Each target region is on separate chromosomes, so
like a deck of cards, each target region is inherited randomly (shuffled) so that an incredible
number of combination can be generated, and thus, we achieve DNA uniqueness,

4. Terms used in DNA reports: definitions for chromosome, locus, allele, coincidental matching,
low copy number DNA and high sensitivity testing

5. How do we visualize a locus or allele? (graphic of 1 chromosome)

6. How do we visualize a mixture? Quantities of DNA expected from a single cell or from touch
DNA(picograms) vs. target amount in standard DNA testing {1nanogram)-sensitivity of detection
{picogram amounts but risk of data loss at low levels} and specificity as human DNA (from DNA
primers in test}. Risk of increased detection of contamination through inadvertent transfer;
primary and secondary transfer.

7. What are some average estimates for forensic DNA samples? {graphic) — discussion on quantity
versus quality and effect on ability to generate a DNA profile

8. Minimal contact time to observe any DNA on the surface of an item is 30 seconds. increased
handling time, genetics (shedder vs. nonshedder status), washing, lotions, perspiration, gloves
etc. will all affect ability to detect DNA on an object.
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9. Where does touch DNA come from? The cells that are sloughed off the surface of skin are called
keratinocytes, approximately 40,000 per day. It would seem like we are leaving DNA
everywhere (which we are) but many of those cells lack a defined nucleus, so the DNA detected
may come from “free DNA or perspiration” rather than intact cells.

In shedder studies, from thumbprints and 30 seconds of pressure; there is a dominant genetic

ratio that occurs on a consistent basis of 3:1 indicating DNA shedding at higher rates is a fairly

dominant trait. This is a rough approximation but should reinforce that often it is a surprise to
find no DNA at a scene. High sensitivity studies are designed to generate a DNA profile even
from the “nonshedders” who might leave only 5 cells behind. However, that also means, better
quality control and assessment of prospects of contamination or a reasonable reason for why

DNA may be present need to be carefully considered. .

Discussion and definitions on transfer of cells and mechanisms of contamination. Reference to

aerosol and surface contamination studies in laboratories.

DNA technology has changed a lot over the past 15 years; from simple band patterns of

restriction fragment length polymorphism (RFLP) tests to the standard 15 locus profile used in

short tandem repeat (STR) technology. Recent forensic kit advancements have added loci so
that soon you will see references to kits such as Globalfiler and PowerPlex Fusion which will
each use 24 loci to profile individuals for standard DNA testing.

Steps in DNA Analysis: extraction, guantitation, amplification, detection and interpretation.

How is DNA detected in instrumentation? DNA is tagged with fluorescent dyes and after

injection, excited by a laser as the dye migrates through a polymer matrix in a closed capillary

tube. DNA fragments are recorded by collection software to define time and length and then
analyzed by interpretative software to establish a DNA profile. In addition to the software
analysis, interpretation by the analyst is required to rule out any instrumentation or method-
based artifacts in testing as well as data in the baseline.

DNA quality and quantity plays a role in how well the interpretation software performs and this

a large part of the backlog in analysis of DNA samples.

Analyst interpretation then is required to establish different report conclusions as shown here.

These are usually listed on the back pages of any of the DNA reports provided to you.

Discussion of the definitions and what they mean for DNA testing.

17. How often does an analyst or laboratory make an error in a DNA case? It is difficuit o assess and
measure but the average “guestimate” is 1 per 100 cases. Errors can fall into a wide variety of
categories but should be fully disclosed when discovered to both sides in a case. These are
recorded internally in laboratories by the quality manager in quality assurance records or
documents that are discoverable. General categories of error occur due to contamination,
reporting and interpretation of the data (maore detail to be discussed in session 2: DNA mixtures
and statistics).
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PowerPgoint 2: 1 hour

1. Contextuai contamination — misapplication or misinterpretation of scientific information in
forensic casework

2. Description of a North Carolina case (State of North Carolina v. George Goode Jr., 1993) where
original blood evidence documentation was negative, DNA was used post-conviction to attempt
to prove blood existed by the prosecution after comingling of clothes from defendants and
victims. However, in course of examining this case and others for review, a significant number
of blood identification errors were discovered.
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3. Discussion of Swecker and Woif Report-bigger picture-and forensic labaratory protocol and
training problems those lead to more than 200 cases being reevaluated and several
exonerations.

4. Description of North Carolina case (State of North Carolina v. Samuel McCullum, 2007)
where interpretation of a variety of DNA evidence for probative value resulted in
prosecution dropping the case.

5. Article: Collins, J. and J. Jarvis, 2009. Contextual Contamination of Forensic Evidence by Post-
Conviction Litigators. Crime Lab Report. pp.1-20. —Arguments for positive and negative uses
of forensic science test results, need for error rates and better quality assurance, and
reasons behind exonerations or misinterpretation or misapplication of the evidence.

6. Scientific precision v. scientific accuracy discussion — qualitative v. quantitative results;
positive, negative and inconclusive are all valid scientifically accurate results.
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Presumptive and Confirmatory Blood Identification

The word presumptive means that a test result can be read as “could be blood.” S.:mﬂ is the purpose of
perfarming a test that is not specific for human blood? In forensic science, hundreds of samples are
collected in casework and a rapid, sensitive assay to allow for quick screening for possible blood at the
crime scene or in the laboratory is critical for maintaining effective work flow. However, scientific
accuracy is required for legal purposes so a second confirmatory test mnmnin for human blood is
performed that may be less sensitive that the first assay but is more specific to human blood. The two
tests combined and when performed properly give highly sensitive and specific results for human blood
identification. Forensic laboratory procedure needs to be tightly monitored and protocols need to be
evaluated to insure that scientifically accurate resuits are being obtained. >_§o:mr many blood
“identification tests exist, two commonly used tests are shown here:

Phenolphthalein - also known as Kastle-Meyer reagent, this test is a presumptive bload identification
test for detection of “possible” blood, human or otherwise, so the test lacks human specificity. The
basic test involves taking a trace amount of sample and hydrating with a drop {20ul) of sterile water or
phosphate buffered saline far 10 seconds. A drop of Kastle-Meyer reagent (20ul), a pH indicator, is
added to the hydrated sample. After.20 seconds, the sample is checked to insure that no color change
has occurred as at this point, the sample should be colorless or the original cotor. With the addition of a
third reagent, hydrogen peroxide {20ul), a rapid color change to pink should occur with 30 seconds. This
indicates a “possible” presence of bload and confi irmatory testing should be subsequently performed.
Quality control for this test includes the following: (1) a known biood sample {positive control} and a
negative substrate sample (negative control) need to be tested prior to use of the reagents on the
evidence or the test resuits are invalid, (2} any color change at the Kastle-Mevyer step should be
recorded by time and test result to establish the test result as inconclusive and {c} if the test is not timed
correctly after addition of hydrogen peroxide, a positive color reaction will occur anyway, so the test
result needs to be read at the 30 second point or the result will be a false positive. Other samples that
yield a false positive with this test are plant peroxidases and heavy metals from soils, for example.
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HemaTrace — This Is an immunochromatographic test that is based on antigen-antibody interaction for
detection and confirmation of human blood in crime scene samples. The antigen or target substance for
detection is human hemoglobin giving human specificity to the test. The detection method is by human
antibody recognition of a target region of human hemoglobin; the antibody is conjugated to a
chromagen (color change indicator on binding to antigen). A small amount of sample is hydrated in the
buffer provided with the test cartridge to solubilize the human hemoglobin. The liquid sample is loaded
into the test well {s) and the sample migrates up the embedded test strip to the second well, Two
antibodies are present in this test cartridge, one that is io.E_m and migrates along with the test sample;
the other Is fixed in the read region of the cartridge, the (C) and (T) wells. How does this work? The
mobile antibody binds to the soluble hemoglobin and migrates to the upper portion of the strip. As the
hemoglobin-antibody complex migrates, it is captured by the second antibody which is fixed to the strip
and a color change to red is interpreted as a positive confirmation of human blood being present.
Quality control for this test is the following: {1) sufficient hemoglobin must be solubilized for the test to
detect human blood (incubation is typically 5 minutes in buffer), {2} sufficient liquid must be added to
the test cartridge for the sample to migrate up the test strip (20-100ul}, and {3) sample must not be too
concentrated or the (C) line will not turn the expected positive red, indicating the binding to the second
antibody has been blocked by excessive hemoglobin protein in the sample (high dose hook effect)-all of
these circumstances will give a false negative reading for the confirmatory test for human blood

samples.

This example shows a positive confirmatory test for human hemoglobin which meets the legal standard
for testimony for a sample containing human blood. If the test (T) line was absent and the control (C)
line present, then the test result would be read as negative for the presence of human blood regardiess
of whether the presumptive test was positive. The confirmatory test is the most specific test available
for human blood identification in casework sampies. DNA tests do not replace human blood
identification tests as the target substance is a different molecule. Human hemoglobin identification is
specific to the substance we know as blood and the only manner in which blood can meet the legal

standard for Identification in forensic science.
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Contextual Contamination of Forensic Evidence by
Post-Conviction Litigators

John M. Collins and Jay Jarvis
Crime Lab Report, 1921 W. Wilson Street, Suite A-252, Batavia, I, 60510

May 12, 2009

NOTE: This is the pre-publication draft whose final and definitive form was published in the 2009 Journal of the Institute for the
Advancement of Crintinal Justice, on annual journal published in cooperation with the California District Attorney’s Association.

ABSTRACT

This paper expands on research reported by the authors in a 2009 article titled “The
Wrongful Conviction of Forensic Science.” Since that study, which was published in
Forensic Science Policy & Management, additional convictions have been overturned as
the result of post-conviction litigation and the use of DNA evidence. Since 1989, over
230 convictions have been overturned. Representatives in the innocence network
continue to work diligently to identify wrongfully convicted prisoners and secure their
immediate release.

The authors argue, however, that the intense
activism  swrrounding  post-conviction  litigation
infroduces a potentially catastrophic form of
contamination to post-conviction proceedings. The
authors refer to this phenomenon as contextual
contamination, which is the misapplication of
circumstantial information during the legal and judicial
interpretation of scientific findings. Because DNA
exonerations, as they are commonly called, often occur
so long after the original crimes were committed,
newly acquired scientific findings, however accurate
or valid they may be, can be improperly applied by litigators and judges who fail to
consider the full significance and probative value of the forensic evidence.

From the perspective of the forensic science community, contextual
contamination has also caused a serious problem outside of the courtroom. An energetic
and persistent public policy campaign has been fueled by post-conviction litigation
activists who blame faulty forensic science for being a leading cause of wrongful
convictions. In this paper, the authors will provide a historical background for this
campaign and demonstrate through actual case studies how serious the threat of
contextual contamination is to the American criminal justice system and the safety of the
public.

AUTHORS’ NOTE

The conclusions and opinions expressed in this paper are solely those of the authors and
do not necessarily reflect the views of any persons or organizations with whom the
authors are affiliated or employed. The authors also wish to emphasize that they have no



official opinion regarding the guilt or innocence of any individuals discussed in this
paper. Readers are strongly encouraged to draw their own conclusions about a case only
after they have independently researched all of the available information. The facts
surrounding criminal cases such as the ones discussed here are complex and may not be
entirely accessible to the public.

1989 — 2009: Twenty Turbulent Years

The year 2009 marked the end of what was possibly one of the most fascinating and
compelling periods in the history of American criminal justice. Tt began twenty years ago
on am::m@ 24, 1989 when one of the most infamous serial killers in United States history

i was executed. A crowd of nearly 200 people gathered
outside the state prison in Starke, Florida to cheer
when they learned that Theodore “Ted” Bundy had
died in the prison’s electric chair.! His execution sent
shock waves through a large community of death-
penalty opponents whose efforts to convince public
policy makers that capital punishment was
inappropriate for criminals as violent as Bundy were
losing their effectiveness. But only seven months later
on August 14, 1989, the tide quickly tumed when
Gary Dotson became the first man to be released from
prison after DNA tests were used to demonstrate his
innocence.”

The realization that scientific evidence as
robust and reputable as DNA could be used to prove
the innocence of wrongfully convicted defendants was
a new opportunity that eventually gave birth to the
modern innocence movement. Until that time, public opinion over the death-penalty was
divided along ideological lines. The resulting lack of a strong public consensus created a
heavy burden on those seeking to abolish the death penalty for good. But in the face of
new scientific evidence that revealed horrific errors committed by our justice system, it
became evident that public support for the death penalty might eventually subside on its
own. As a result, the vigorous movement to abolish the death penalty in the United
States, which was so active during the decade of the 1980s®, quickly gave way to a new
and more powerful campaign to identify wrongly convicted prisoners and advocate for
their immediate release.

The Innocence Network

Beginning in 1993, specialized educational clinics affiliated with law schools and
journalism schools throughout the United States (known as Innocence Projects) were
established to review the cases of prisoners claiming to be innocent.* This concept, made
famous by well-known criminal defense attorneys Barry Scheck and Peter Neufeld in
New York, has been a successful one. Young students eager to make a difference while
learning the nuances of criminal law are able to study actual cases in significant detail
within a clinical setting. Further action is taken when a case is identified as having
evidence that could realistically demonstrate the innocence of the prisoner. In most

Contextual Contamination of Forensic Evidence by Post-Conviction Litigators, Collins & Jarvis (2009}
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instances, this involves the existence of biological
evidence that can be subjected to modern DNA testing
techniques.” Since the exoneration of Gary Dotson in
1989, over 230 convictions have been overturned due
to the efforts of the Innocence Project in New York
City and its affiliates throughout the United States.®

The authors recognize the overwhelming value
of the innocence network and its focus on correcting
the human tragedy of wrongful convictions. But in a
2009 article titled The Wrongful Conviction of
Forensic Science, John Collins and Jay Jarvis
chronicled what they described as erroneous public
policy rhetoric emanating from several high-profile activists within the innocence
network.” Much of this rhetoric disparaged the forensic sciences to the extent that
reasonable people might be persuaded to distrust the work being performed in America’s
crime laboratories. But as Collins and Jarvis observed, another factor magnified the
problem considerably:

“To the advantage of many within the innocence network, these statements were rarely, if
ever, subjected to any serious examination and were quick to appear as front-page stories
in major newspapers throughout the United States. With public enthusiasm for forensic
science being so widespread, the notion that it could actually be contributing to the
imprisonment of innocent citizens was a story too compelling to ignore.”

The National Academy of Sciences Report of 2009

A dramatic close to these twenty turbulent years came in February 2009 when the
National Academy of Sciences (NAS) in Washington, D.C. released one of the most
anticipated reports in its history titled “Strengthening Forensic Science in America — A
Path Forward.” Despite how it was characterized in the media, the report was largely the
result of cries from the forensic science community calling for an objective evaluation of
the profession and the identification of areas where resources were most needed.’ For
years, leaders in the forensic science community advocated for the infusion of funds into
the forensic sciences so that laboratories could keep pace with growing demand and
research could be conducted to better demonstrate the validity of the most commonly
practiced disciplines. Senator Richard Shelby of Alabama was a key proponent. In 2006,
he urged the National Academy of Sciences to study the problems facing America’s
forensic science laboratories and develop ways to help solve them.'® The result was the
creation of the Committee on Identifying the Needs of the Forensic Science Community.

Contrary to some perceptions, the committee’s historic report did not claim or
conclusively demonstrate that the most commonly practiced forensic disciplines were
unreliable. In some instances, the report argued quite the opposite. “For decades, the
forensic science disciplines have produced valuable evidence that has contributed to the
successful prosecution and conviction of criminals as well as to the exoneration of
innocent people.”!’ The primary concern raised by the report was the “substantial
evidence indicating that the level of scientific development and evaluation varies
substantially among the forensic science disciplines.”’> In other words, the committee
recognized the need for a more robust and accessible body of research that would allow
the validity of these disciplines to be verified.

Contextual Contamination of Forensic Evidence by Post-Conviction Litigators, Collins & Jarvis (2009)
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The reason, however, that the NAS report represented the end of such a
tumultuous and contentious period was the necessity it created for collaboration and the
establishment of good partnerships to ensure that the forensic sciences are given the
support that they need. For the most vitriolic activists in the innocence network, this will
not necessarily be good news. As forensic science practitioners expand their
collaborations with reputable academic institutions, the authors argue that there will be a
decreasing tolerance for public policy recommendations that are based on ideological
propaganda.

Dr. Roger Kahn is the former president of the
American Society of Crime hmvoBSww\ Directors and a
practicing DNA expert in Texas.' He recently
remarked about the precedent for science to transcend
ideology. According to Kahn, “this clearly happened
with DNA after the second report by the National
Research Council on DNA testing. It led to important
research and publications that resolved a variety of
statistical questions in a rigorous manner. In doing so
it strengthened the underpinnings of forensic DNA.”"

Unfortunately, the NAS report of 2009 had a
major flaw. Its authors lent credence to accusations
that forensic science malpractice and invalid forensic
methods are significant causes of wrongful convictions
without any authoritative, objective research cited to
support those claims. The report noted that “in some
cases, substantive information and testimony based on
faulty forensic science analyses may have contributed
to wrongful convictions of innocent people.”"* It also
claimed that “imprecise or exaggerated expert
testimony has sometimes contributed to the admission of erroneous or misleading
evidence.”'® But no attempt was made to evaluate the frequency and severity of these
instances. In light of the fact that erroncous forensic science was presented in the report
as a major reason to create a new federal bureaucracy to oversee the forensic science
community, it is surprising that the NAS report did not demand a more objective and
thorough review of cases where forensic science malpractice is blamed for wrongful
convictions and other complications occurring in criminal trials.

Contextual Contamination of Forensic Evidence

It is the opinion of the authors that the blame assigned to faulty forensic science for
wrongful convictions is a myth perpetuated by a psychological phenomenon known as
contextual contamination, which has been shown to complicate psychological
expetiments by creating inappropriate central-tendencies and anchoring effects.!” As it
applies to the interpretation of forensic evidence, this means that certain circumstances
and conditions can cause scientific findings to be misconstrued as confirming guilt or
innocence when, in fact, they do not. It also means that forensic evidence and testimony
presented at trial can be unfairly characterized as faulty when, in fact, it was not.

Contextual Contamination of Forensic Evidence by Post-Conviction Litigators. Collins & Jarvis (2009)
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The Mischaracterization of Forensic Evidence as Being Faulty

It was a hot and humid evening in Burlington, N.C. on July 28, 1984, “Jennifer
Thompson, then a 22-year-old college student, went to bed early in her off-campus
apartment. As she slept, a man shattered the light bulb near her back door, cut her phone
line, and broke in.'® Thompson awoke to find a man pressing a knife blade to her throat.
When she offered the man credit cards, money, and even her car, he simply said ‘I don’t
want your money.””"”

As she was being raped, Jennifer Thompson consciously focused on memorizing
details about her attacker in the hopes that she would be able to identify him in the future.
According to Thompson, she was “just trying to pay attention to a detail, [so] that if I
survived, and that was my plan, I'd be able to help the police catch him.” *°

Eventually, she would identify 22-year-old Ronald Cotton, a local restaurant
worker with a criminal history of pleading guilty to breaking and entering and sexual
assault. Thompson was certain that Cotton was the man who had raped her and it would
take only 40 minutes for a jury to agree with her and sentence Cotton to 50 years in
prison. Two years later, Cotton would also be convicted of a second rape that occurred
around the same time.”’

After eleven years in prison, DNA evidence helped to reveal Cotton’s innocence.
It also confirmed the real identity of Jennifer Thompson’s rapist, Bobby Poole, who was
being held in the same prison as Ronald Cotton for a separate offense. In fact, their
physical appearances were so similar that inmates frequently mistook Cotton for Poole
and vise versa. But it was during the coverage of the 0.J. Simpson murder trial in 1995
that Ronald Cotton learned about DNA evidence and began his own crusade to
conclusively prove that his conviction was erroneous.”” Jennifer Thompson and Ronald
Cotton, who are now friends, work collaboratively to help raise awareness about the risks
of eyewitness identifications.?®

By all accounts, the conviction of Ronald Cotton was overwhelmingly fueled by
the certainty of the victim in her identification of Cotton. During the trial, Thompson
pointed to Cotton and affirmed “Cotton is the man who raped me.”** The only forensic
evidence presented to jurors in the case, however, was “a piece of foam found [at the
crime scene] that seemed to come from one of his shoes.” Investigators later determined
that the material was consistent with a pair of athletic shoes worn by Ronald Cotton — but
inconsistent with material in Jennifer Thompson’s shoes.

Despite the fact that “the foam rubber could have come from any one of a
thousand athletic shoes in Almanac County, the possibility that it might have matched
one of Ronald Cotton’s shoes provided police reason to believe [that it may be a link] to
the perpetrator.” % Perhaps this is why the Innocence Project, as in many other cases, lists
“invalid or improper forensic science”’ as a contributing cause of Ronald Cotton’s
conviction.

What is troubling about those who blame faulty forensic science for Cotton’s
conviction is their apparent lack of interest in whether the foam rubber was actually
consistent with Ronald Cotton’s shoes. Indeed, from a scientific perspective, this would
be the primary consideration in determining whether or not the forensic evidence was
improper. It would also matter whether or not the significance of the evidence was
exaggerated during the trial. But no indication was found in the public record that such
an instance of malpractice occurred. This includes summaries of the Ronald Cotton case
published by the Innocence Project”®, the Center on Wrongful Convictions at

Contextual Cortamination of Forensic Evidence by Post-Conviction Litigators. Collins & Jarvis (2009)
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Zoﬁ:iomﬁaa University”, and the website for the Department of Justice’s DNA
Initiative.*® The fact that UZ> evidence was eventually used to demonstrate Cotton’s
innocence has no bearing on the validity of any forensic tests that were presented at his
trial.

The Steven Barnes Case

Another high-profile case that became distorted by the Innocence Project was the
conviction and exoneration of Steven Barnes. “Barnes was convicted in 1989 for the
rape and murder of Kimberly Simon, whose body was found four years earlier near the
Mohawk River in upstate New York. 531 He was released from prison on January 9, 2009
when DNA testing “yielded conclusive results on sperm cells from the victim’s body and
clothing — none of which matched Barnes.”*

Forensic evidence presented by the prosecution during Barnes’ trial included soil
samples collected from the Edm Om Barnes’ truck, which were m:E_E, to mo: mms,.v_om
collected from the crime scene.”> “Expert testimony
was also given that an imprint on the outside of the
same truck was simifar to the fabric pattern of a
particular brand of jeans worn by the victim when she
was killed.” Ina commentary published on February
18, 2009 by Crime Lab Report, it was noted that one
of the lead forensic examiners who testified in Barnes’
trial stated emphatically “that the soil and fabric-
pattern evidence were non-specific and could not be
used to identify the perpetrator.”*

Sadly, Innocence Project cofounder, Barry Scheck, used the occasion of Barnes’
exoneration to blame wrongful convictions on bad forensic science. “This is the latest in
a long line of wrongful convictions based on improper or invalid forensic science that
were ultimately overturned through DNA testing,” Scheck noted. “Until there are clear
national standards about what kind of forensic science can be allowed in court, more
people like Steven Barnes will be wrongfully convicted while the actual perpetrators of
violent crime remain at large.”¢

3

DNA Activism — An Emerging Threat to Public Safety

It is critical to understand that DNA tests did not exonerate
Ronald Cotton or Steven Barnes. In fact, DNA has never
exonerated anyone. In the Barnes case, for example, it was
the compelling arguments made by Innocence Project
representatives, who first took on his case in 1993, that the
DNA tests were proof of innocence.”” The foundation of
this argument necessarily rested on the assumption that the
sperm cells recovered from the victim were deposited as a
direct result of her rape. Any possibility that they were
deposited prior to the rape as a result of consensual sex
with another partner would have to be ruled out in order
for the DNA tests to be interpreted as evidence of factual innocence. In many cases, this
may depend entirely on the word of the victim.

Contextual Contamination of Forensic Evidence by Post-Conviction Litigators. Collins & Jarvis (2009)
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Forensic science is incapable of determining guilt or innocence. The term DNA
exoneration, used so frequently by journalists who report on overturned convictions, is a
misnomer. DNA does not exonerate innocent prisoners — people do. As the Ronald
Cotton and Steven Bames cases demonstrate, very critical and sensitive leaps of logic are
needed to cross the line that divides a DNA test result from the confirmation of
innocence. Even though DNA results may seem intuitively exculpatory, extreme caution
must be exercised.  For this reason, the use of DNA evidence to overturn previous
convictions is a profoundly serious matter that should be left to the devices of equally
serious professionals.

In a 2001 interview of Innocence Project cofounder Peter Neufeld, which was
aired by University of California Television, host Harry Kreisler asked Neufeld what
“kept him going™ despite the toll that his civil rights work must take on his personal life.
Neufeld’s answer was revealing:

“The real thing is a desire to see things change. And to the extent that [a] case can have
an impact on affecting the minds of just twelve people, not just about this case, but

perhaps prospectively changing their outlook on justice, on racism, on the drug wars, on
+ 38

sexism, and on all kinds of issues is something that’s terrific to be a vital part of’

In professional environments where scientific thinking is
deemed critical to achieving successful and reliable
outcomes, the desires that Neufeld explained are
considered to be a dangerous contextual bias. In the world
of science, efforts to change the status quo simply for the
sake of change are risky when such efforts are not guided
by reliable research or the thoughtful consideration of
alternative hypotheses.

In a 2006 article published in Forensic Science
International, researchers Itiel Dror, David Charlton, and
Ailisa E. Peron of the School of Psychology at the
University of Southampton warned of the dangers of bias
in searching for the truth. They explained that
“professionals must be able to dissociate themselves from
extraneous contexts and other influences that may interfere
with their ability to examine, evaluate, and judge the
relevant information.”

To the extent that the public policy tactics of the
Innocence Project and its affiliates in the innocence
network are haphazard and inconsistent, difficult questions
should be asked about the capacity of post-conviction
litigators to honestly and properly interpret the significance Ow woR:m_o test _.omc:m
Furthermore, intense desires to seek exonerations should be construed as a contextual
bias that requires due caution to be exercised. As Judge Morris Hoffman pointed out in
an article published by the Chicago-Kent Law Review in 2007:

“Sadly, the empirical literature on wrongful convictions is itself woefully infected with
the mythology of factual innocence. Part of the problem, of course, is definitional. How
does one determine factual innocence after the system—whose whole purpose is

Contextual Contamination of Forensic Evidence by Post-Conviction Litigators, Collins & Jarvis (2009
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supposed to be truth-finding—has determined, whether by plea or trial, that a defendant
is in fact guilty? This is the mother of all confirmation bias problems.” **

The Rape and Murder of Sharra Ferger

The potential injustices that can result from the misinterpretation of post-conviction
forensic evidence were thankfully, by all accounts, avoided after the tragic death of a
beautiful nine-year-old girl in Pasco County, Florida. “On October 3, 1997, nine year-old
Sharra Ferger was lured out of her... home late at night and found murdered the next day.
On the night she was abducted, she was wearing a green T-shirt she often wore to bed.
She was stripped from the waist down. Two men then took turns raping her, one
viciously biting her shoulder. They also scratched and beat her. She was then stabbed 46
times, 9 times in the head.”"!

Garry Cannon, 17, was convicted for the murder but could not be executed due to
his age at the time of the crime. According to a report in the St. Petersburg Times,
Cannon was linked to the crime through DNA evidence. A second perpetrator, Sharra’s
uncle, Gary Cochran, 39, would plead guilty a year later.*2

What makes this case so instructive was the potential for a wrongful exoneration
if the circumstances had been just a bit different. The only forensic evidence linking
Cannon to the murder was DNA evidence. Cochran’s role, on the other hand, was
confirmed by the comparison of his dental impressions to a deep bitemark found on

“Sharra Ferger’s shoulder. But if DNA tests had not initially linked Cannon to the murder,
and if Cochran had been convicted based on the bite-mark evidence, Cochran might later
have been exonerated when subsequent DNA tests revealed that he, in fact, was not the
contributor of biological evidence collected from Ferger’s body. Based on what is known
now, this could have been a wrongful exoneration resulting from the contextual
contamination of the forensic evidence.

One could argue that this scenario is unreasonable because Cochran would likely
have snitched on Cannon. But if this case had occurred prior to DNA testing and if
Cannon made a compelling claim of innocence, it may have been difficult to link Cannon
to the crime, particularly if he was excluded as the contributor of the bitemark on the
victim’s shoulder. All of these complex nuances illustrate that post-conviction forensic
evidence must be treated with the same degree of care and caution as evidence used
during trial. As the 2003 exoneration of Steven Avery in Wisconsin demonstrates, the
stakes can be a matter of life and death.

From Exoneration to Murder — The Steven Avery Case

In 2003, eighteen years after he was convicted for “the brutal attack of a woman jogging
on a beach near Two Rivers, Wis.,”* Steven Avery was exonerated when a judge
determined that DNA tests were conclusive proof of his innocence. But in 2007, Avery
would be convicted of murder and sentenced to life in prison with no chance of parole.
“You are probably the most dangerous individual ever to set foot in this courtroom,”
Judge Patrick Willis remarked. “From what I see, nothing in your life suggests that
society would ever be safe from your behavior.”*

Two years before his murder conviction, Avery became “the first Wisconsin
prisoner freed by the . . . Wisconsin Innocence Project, which used DNA tests to link
another man to the assault that put Avery in prison.”* But in considering his sentence
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for the murder conviction, Judge Willis “reviewed Avery's history of convictions for
burglaries, threatening a woman with a gun and dousing a cat with gasoline before
throwing it in a bonfire, before sentencing him. The offenses escalated over time, Willis
said, and the latest one — [the murder of Teresa Halbach] - was a ‘calculated’ case of
premeditated murder.”**¢

According to reports on the Teresa Halbach murder, Avery bound and gagged his
victim and then invited his young learning-disabled nephew, Brendan Dassey, to sexually
assault her:

“Dassey had told the investigators that, afier getting off his school bus Oct. 31, 2005, he
took mail to Avery's trailer. There, Avery invited Dassey to have sex with Halbach, who
was handcuffed, shackled and screaming. Dassey went home briefly, then returned,
stripped, raped Halbach, then, after a discussion with Avery, helped bind and stab her
before the pair took her to a garage where Avery shot her. After that, according to the
confession, the pair burned her body in a pit.”*

In the rape case for which Avery served eighteen years before being exonerated, the
victim, Penny Ann Beernsten, described what happened to her along a beautiful stretch of
Lake Michigan beach in 1985. Beernsten would later identify Avery in a lineup.*®

“It happened in a beautiful place. I was out jogging when a
man grabbed me from behind and pushed me into a wooded
arca. When I screamed, he choked my windpipe; when I
fought back as he tried to rape me, he began beating and
strangling me. Finally I lost consciousness. My last thoughts
were: ‘I wish I'd kissed my son goodbye this morning’ and
‘my am:mrﬂmn.m last vision of me will be of my dead, beaten
body.’”

Avery was eventually exonerated when his DNA
was exciuded as being the same as biological samples
recovered from Beemnsten.”® But what if the DNA was not
deposited during the initial attack? After all, Penny Ann
Beernsten had been strangled and slipped into
unconsciousness. What if Avery was, in fact, the initial
attacker but failed to ejaculate? What if he then invited an
accomplice to sexually assault Beernsten while she was
unconscious — just like he allegedly did in the Teresa
Halbach murder?

Penny Ann Beernsten is now an advocate for reforming eyewitness identification
procedures. But as is the case with all post-conviction DNA testing, the most defendants
can hope for is to be excluded as the contributor of biological evidence. Science cannot
confirm innocence. Thoughtful and knowledgeable people must look at the totality of the
evidence and decide for themselves what the post-conviction forensic tests actually mean.
We can only hope that the Avery exoneration was not the result of contextual
contamination, but rather a careful and collaborative examination of the evidence.

Only Steven Avery knows if he attacked Penny Ann Beernsten on a Wisconsin
beach in 1985, but one thing appears certain. Had he not been exonerated, Teresa
Halbach might be alive today and young Brendan Dassey might not have gone to prison.
It is possible that strict national standards and better professional oversight are needed to
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govern post-conviction litigation practices. But an even higher priority should be placed
on providing specialized training to criminal justice professionals in the investigative
interpretation of forensic evidence. Unlike the image portrayed by modern television
programs, forensic scientists are rarely given access to all of the facts in criminal cases.
For this reason, they cannot be relied upon to judge the relationships that exist between
forensic testing results and circumstantial facts gathered by investigators. Scientists can
certainly be helpful in the process, but ultimately judges and lawyers must fully and
properly evaluate forensic evidence before and after a conviction.

The Innocence Project Changes ils Strategy

After Steven Barnes was exonerated in 2008, Barry
Scheck set the tone for a new approach that the
Innocence Project would take in advancing its
campaign to discredit the forensic sciences.
According to Scheck, “Unvalidated and exaggerated
science convicted Steven Barnes and cost him nearly
two decades, but real science finally secured his
freedom.™' This statement represented a significant
departure from the previous strategy of blaming
wrongful convictions on what Scheck and his
organization repeatedly termed faulty forenmsic
science or unreliable/limited science. But after the authors reported on the Innocence
Project’s mischaracterization of forensic science as often being faulty, there was a new
effort by Barry Scheck and Peter Neufeld to characterize various forensic disciplines and
practices as simply being invalid.

This new tactic of blaming wrongful convictions on invalid science provided the
Innocence Project with an escape hatch that did not exist before. Because their previous
attempts to blame wrongful convictions on faulty forensic science were demonstrated to
be erroneous, the more subjective interpretation of forensic evidence as being invalid
would be easter for them to defend — not because forensic science disciplines are actually
invalid, but because innocence activists could simply create a definition of validity that
suited their own purposes.

As Barry Scheck’s comment following the Barnes exoneration suggested, the
primary strategy now being employed by the Innocence Project is to hold DNA up as the
standard for valid forensic science — or as Scheck opined, a “real science.” The basis for
this strategy, however, is illogical and caters to the layperson’s lack of knowledge about
DNA testing.

DNA Testing in Proper Perspective

Forensic DNA testing can be used effectively to demonstrate the innocence of wrongfully
convicted prisoners when it is employed responsibly and case circumstances leave
unanswered questions about the origin of biological evidence. In most overturned
convictions, DNA testing was not feasible at time of the original trials. Therefore, DNA
provides an opportunity to undue miscarriages of justice even years after they were
committed. But the recent strategy of anointing DNA as a standard of science that other
traditional forensic disciplines fail to meet is grossly unfair and not based in reality.
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DNA results are statistical in nature, so they are often perceived as being more
scientific. DNA profiles are sets of numbers that can be easily entered into a spreadsheet
and lend themselves quite nicely to being searched through complex databases.
Probabilities can then be established and reported to express the likelihood that a
particular DNA profile will occur randomly in
particular segments of the human population.
Unfortunately, there is a common misconception that
these probabilities represent rates of error, which was
famously magnified in 1993 by the United States
Supreme Court in its landmark decision in Daubert
v. Merrell-Dow Pharmaceuticals, Inc.> But in many ways, the testing of DNA is very
similar to its other forensic cousins such as latent print identification or firearm
identification (ballistics). Education, training, expertise, and professionalism are needed
to properly interpret all scientific evidence — including DNA. The actual rate of error in
the practice of forensic DNA testing is currently not known.

Understanding Forensic Science Malpractice

Systemic failures i in wo_.msm_o science happen from time to time just as they do in other
critical professions.”® But Em authors have come to learn through first-hand mx_u@:msonm
as mno_.oa_ﬁcos inspectors™ and directors of internationally accredited forensic science
laboratories™ that they are almost always a symptom of an organizational deficiency, not
junk science. These weaknesses can be repaired with improved management practices,
improved levels of funding to meet demand for services, and better overall methods for
managing quality. The 1996 National Academy of Sciences report on DNA testing
acknowledged that a key element of quality assurance is “the responsibility of laboratory
managers for all aspects of laboratory operations and performance, including definition
and documentation of standards for %o_.mo_:ﬁ_ training, procedures, equipment and
facilities, and performance review.” ** When organizational cultures erode for any
variety of reasons, the likelihood that employees will make mistakes or commit serious
ethical infractions will increase.

Roughly three million cases are submitted to publicly funded crime laboratories
each year costing taxpayers approximately 1.1 billion dollars.”” The percentage of these
laboratories z:: achieved moon&_ﬁnon status grew from 71% in 2002 to 82% in 2005.%®
“Of all laboratories currently accredited
by the American Society of Crime
Laboratory Directors/Laboratory
Accreditation Board (ASCLD/LAB), 73
percent achieved accreditation for the
first time after 1992 The vast

2 majority of the 232  wrongful
convictions studied by the authors of this paper occurred prior to 1989 when forensic
science accreditation had yet to revolutionize practices in forensic science laboratories.

Based on the current annual case volume, if publicly funded forensic science
laboratories had an overall failure rate of 0.01%, which would be an impressive record of
quality in any service industry, the total number of cases involving some sort of forensic
science malpractice would still amount to a disturbing 300 cases each year. But consider
a hypothetical scenario in which 1000 erroneous laboratory results go undetected by
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laboratories, investigators, and trial courts — and — where the malpractice contributes
&Hon_w to a E_.osmm:_ felony oosin:o: Although this is a grossly unreasonable
scenario in the opinion of the authors,% the chance that one of the 3 million cases worked
by forensic science laboratories in the United States each year would directly result in a
wrongful felony conviction would be approximately 0.0003% - or three ten-thousandths
of a percent.

Recent Data in Overturned Convictions

Each wrongful conviction inflicts horrific pain on the victims and their families. For this
reason, exonerations tend to elicit a prompt response from local journalists and strong
emotional reactions from the relevant community. These emotions are to be expected;
however, they do not necessarily allow for a clear and thoughtfui examination of
wrongful convictions or an accurate diagnosis of their causes.

There are new signs that journalists are beginning to re-examine the complexities
of wrongful convictions in the United States. In January 2009, the Richmond Times-
Dispatch _.m_uonoa that the Urban Institute, “a 40-year-old organization that studies social
and economic issues to promote sound public policy and effective government,” &' was
awarded $300,000 by the Department of Justice to examine the causes of wrongful
convictions, In the Times-Dispatch report, a quote from Brandon Garrett, a professor of
law at the University of Virginia, was included to put the complexity of post-conviction
litigation in perspective. Accordin 8 Garrett, “wrongful- oo:Soso: cases are harder to
study, much less maso_,&_mn about.’

With this in mind, the authors examined the 201* through 232™ convictions
overturned by the innocence network. In keeping with the methodology and principles
published in “The Wrongful Conviction of Forensic Science,” each case was studied to
determine the role of forensic evidence at the original trial. In several instances, trial
transcripts were available for review.®® The following tables provide a summary of this
examination:

Table 1: Original convictions ativibuted solely to witness misidentification

Number of Cases: 11 of 32
Percent of Cases:  34%

Exoneree State | Incident | Exonerated | Transcripts | Exculpatory JMMMMNMWM\
Travis Hayes®™ LA 1998 2007 Yes X

James Waller™ TX 1983 2007 Yes X

John Jerome White® GA 1980 2007 Yes X
Gregory Wallis® TX 1989 2007 Yes X
Marcus Lyons® IL 1988 2007 No X
Steven Phillips® X 82-83 2008 No X
Andrew Gossett™ X 2000 2007 No X
Patrick Waller”' X 1992 2008 No X
Robert McClendon™ OH 1991 2008 No X
Arthur Johnson™ MS 1993 2008 No X
Thomas McGowan™ TX 85-86 2008 No X

Summary of the Forensic Evidence: In two cases, the convictions of Travis Hayes and James Waller, the forensic evidence was
exculpatory. Hairs recovered from bed sheets were shown to exclude James Waller. In 8 of the above 11 cases, the conviction was
not supported by the forensic evidence. In the conviction of John Jerome White, forensic scientist Benny Blankenship testified that
hair samples recovered from the crime scene “could have come” from White. But under both direct and cross-examination, he clearly
explained that only similarities were observed and that he could not conclusively identify White as the contributor of the hairs. The
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defense attomey questioned Blankenship repeatedly about the significance of the evidence which yielded testimony indicating the
state of the art was not sufficient to make conclusive identifications.

Table 2: Original conviction attributed solely te an informant / snitch

Number of Cases: 1 of 32
Percent of Cases: 3%

Exoneree State | Incident | Exonerated | Transcripts | Exculpatory
Chad Heins™ FL 1996 2007 Yes X

Nonspecific

Summary of the Forensic Evidence: In the trial of Chad Heins, hairs recovered from the crime scene were eliminated as having
come from Heins.

Table 3: Original convictions attributed salely to false / coerced confessions

Number of Cases: 2 of32
Percent of Cases: 6%

EEVALUATIONOE EORENSIC EVIDENGE
Exoneree State | Incidemt | Exonerated | Transcripts | Exculpatory ZM..WHMMM“%._.M.. Malpractice
James Dean™ NE 1989 2007 No X
Debra Shelden™ NE 1989 2007 No X

Summary of the Forensic Evidence: Information regarding these two cases was limited. It appears, however, that false or coerced
confessions were the primary contributing factors leading to the convictions.
Table 4: Original convictions with multiple causes — nat supparted by forensic evidence

Number of Cases: 5 o0f32
Percent of Cases: 16%

Exoneree State Incident | Exonerated | Transcripts | Exculpatory Nonspecific Malpractice
James Curtis Giles™ X 1983 2007 Yes X
Ronald Gene Taylor” | TX 1995 2008 Yes X
Dean Cage® L 1996 2008 No X
Jerry Miller® IL 1982 2007 No X
Willie Williams® GA 1985 2007 Yes X

Summary of the Forensic Evidence: In the above five cases, forensic evidence was limited and/or nonspecific to the point that it had
no significant role in demonstrating the guilt of the defendant.

Table 5: Original convictions attributed to multiple causes — nonspecific forensic evidence presented by prosecution as
evidence of possible guilt.

Number of Cases: 11 of 32
Percent of Cases: 34%

Exoneree State Incident | Exonerated Zh%:m”“%mw r
William Dillon®™ FL 1981 2008 X
Charles Chatman® TX 1981 2008 X
Steven Barnes™ NY 1989 2009 X
Rickie Johnson® LA 1983 2008 X
Nathanie! Hatchett™ Ml 1998 2008 X
Joseph White™ NE 1989 2008 X
Ada Taylor™ NE 1989 2009 X
Thomas Winslow™ NE 1989 2009 X
Kathy Gonzales®' NE 1989 2009 X
Michael Blair™ TX 1994 2008 X
Byron Halsey™ NJ 1988 2007 X

Summary of the Forensic Evidence: With the exception of one case, the above convictions were associated with very weak or non-
specific forensic evidence that could not conclusively associate or exclude the defendants. In the trial of William Dillon, dog scent
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tracking evidence was presented at trial and may have been presented as being more reliable than it actually is. But because dog scent
tracking is not a forensic science, it was dismissed for the purposes of this study. In the case of Steven Bames, exculpatory fingerprint
evidence was presented as well as nonspecific pattern and soil comparisons.

Table 6: Original convictions attributed to forensic science malpractice

Number of Cases: 2 of 32
Percent of Cases: 6%

JORENSIC
s . No Bearing or .
Exoneree State | Incidemt | Exonerated | Transeripts | Exculpatory Nonspecific Malpractice
Curtis McCarty™ OK 86-89 2007 Yes X
Kennedy Brewer™ MS 1995 2008 Yes X

Summary of the Forensic Evidence: The malpractice cases shown in the above table are clear and convincing instances of forensic
science malpractice. In the conviction of Kennedy Brewer, erroneous bitemark testimony was offered by Dr. Michael West, who at
the time of the trial, had already been suspended from the American Board of Forensic Odontology for previous malpractice. But the
court allowed his testimeny despite his professional troubles. The conviction of Curtis McCarty, however, was one of several cases
associated with the infamous Joyce Gilchrist who has been implicated in several instances of forensic science malpractice, It must be
noted that neither of these convictions involved testimony from scientists who conducted their work in accredited forensic science
laboratories.

Updated Data Tabulations for 232 Exonerations

When the data collected during this study are added to the previous tabulations
previously reported by the authors, the following breakdown of the role of forensic
science in overturned convictions can be examined:

Table 7: The role of forensic science — by number and percent of cases *

Rank Percent Cases Description
1 36% 83 Nan-specific science failed to exclude the defendant
2 33% 76 Conviction was not supported by forensic evidence
3 17% 39 Forensic evidence was favorable to the defendant
4 15% 34 Forensic science malpractice
232

Table 8: Probable systemic failures in 232 coavictions — by number and percent ””

Rank Percent Instances Description
1 55% 174 Eyewitness misidentification
2 15% 47 False confessions
3 11% 34 Forensic science malpractice
4 9% 30 Government misconduct
5 9% 28 Informant snitches
6 1% 4 Bad lawyering
317
Discussion

As discussed earlier, forensic science malpractice of a significant nature is rare and is
unlikely to contribute to a wrongful conviction even when it does occur. At the time the
authors wrote “The Wrongful Conviction of Forensic Science,” only one wrongful
conviction had been associated with an instance of forensic science malpractice occurring
in an accredited laboratory. As the authors observed:

Contextual Contamination of Forensic Evidence by Post-Conviction Litigators. Collins & Jarvis (2009)
Page 14 of 20 Copyright 2009 by Crime Lab Report



“... it was a false exclusion of a rape victim’s husband as being the contributor of semen
found on a rape-kit swab and bedding from the victim’s home. The error did not directly
incriminate the defendant. Also, the incident occurred in 1988 when crime laboratory
accreditation was in its infancy.””

Forensic science methods applied in laboratories accredited by the American Society of
Crime Laboratory Directors / Laboratory Accreditation Board (ASCLD/LAB) are
subjected to so many checks and balances that the possibility that a catastrophic error or
ethical violation would go undetected by both the laboratory’s quality management
system and the adversarial scrutiny of a trial court is extremely low.

Unfortunately, critics seeking to
micromanage the forensic sciences with
new bureaucracies and politically charged
oversight schemes are unwilling to accept
accreditation as a reliable, stand-alone
system of quality control. Even worse,
evidence that accreditation does work -
the enhanced ability of accredited
laboratories to identify failures — is
irresponsibly mischaracterized as
evidence that accreditation doesn’t work. A laboratory that is able to look critically at its
own operations and identify problems is a cause for celebration, not punishment. The
internal mechanisms of self-assessment combined with the external mechanisms of peer-
assessment must be allowed to find and correct weaknesses without the risk of reprisal.
If the basic principles of quality control and quality assurance in forensic science become
contaminated by politics and the natural inclination of activists to punish what they
perceive as wrongdoing, society can expect the forensic science infrastructure in the
United States to collapse under its own weight.

When all types of evidence, scenarios, and potential failures in our criminal
Justice system are considered in the proper context, it is likely that forensic science is,
and has been, a leading prevenmter of wrongful convictions. All criminal justice

. P sy 1nstitutions have a certain capacity to
process incoming cases with a finite
number of people and resources to get the
job done reliably. It is a mistake to think
that these institutions operate differently
than other types of organizations., If an
automotive manufacturing plant, for
example, attempts to keep pace with a
level of demand that is unmanageable
given its current rate of staffing and
capitalization, it will be more likely to
assemble bad cars. If an accountant is faced with more tax returns than what he or she
can handle in a given year, his or her filings to the IRS arec more likely to have errors.

This is not a difficult concept to grasp and can be easily explained to a child.
When organizations can’t keep up with demand, frustrations and incentives to take
shortcuts will erode even the most robust organizational culture in any industry or
profession. Certainly, this is not an excuse for gross malpractice or unethical behavior.
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Such instances cannot be tolerated and must
be met with severe consequences. But it is
also unethical to deprive prosecutors, public
defenders, forensic scientists, and police
officers of the resources they need to do
their jobs completely and reliably. Who
steps in to confront this kind of negligence?
Ultimately, it falls on our elected leaders
and their constituents to ensure that our
criminal justice system has the resources it
needs to work reliably and efficiently.

Summary and Conclusions

Eyewitness misidentifications continue to rank as the top factor contributing to wrongful
convictions in the United States. No other factor comes close in terms of its collective
impact on our justice system. It cannot be underestimated how important it is to
accurately and completely tabulate the causes of wrongful convictions before assigning a
specific share of the blame to any of them. Future studies subjected to the proper kind of
peer review with sufficient transparency must look closer at overturned convictions to
determine exactly how they happen and if, in fact, apparent instances of forensic science
malpractice can be fairly labeled as such.” It is hoped that the work of the Urban Institute
and other independent researchers will succeed in this endeavor. But the authors warn
that political wrangling and activism will contaminate the process and bring discredit to
any useful conclusions that are rendered as a result of such studies.

Ultimately, the causes of wrongful convictions are really symptoms of a larger
problem. It is the disease that needs to be cured. In the long run, public resources will be
better spent on helping to improve the talent base and organizational cultures of our
justice institutions. Strong organizations with strong leaders supported by talented,
motivated employees are much less likely to make serious mistakes. In this regard,
lawyers and judges should pay close aftention to the management practices of crime
laboratories serving their jurisdiction. Junk science is not a systemic problem in our
criminal justice system. Struggling organizations, however, burdened by increasing
demand and dwindling resources are a systemic problem.

The next twenty years will hopefully bring new solutions. And if all goes well,
the entire criminal justice system will improve its competence at evaluating forensic
evidence and ensuring that contextual distortions are not allowed to contaminate criminal
proceedings or public policy discussions related to the use of science in our search for
Justice.
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SOURCING TO AN INDIVIDUAL




sensimoned | Steps in DNA Analysis

"""""" ) Usually 1-2 day process (a minimum of ~5 hours)
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DNA DETECTION & ANALYSIS
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OCME REPORT CONCLUSIONS

Conclusions for DNA Typ

Is the source oft The DNA profile of an individual matches an evidentiary DNA profile and the population frequency
of the evidentiary DNA profile meets the threshold of 1 in greater than 6.80 rillion, sssuming the source i3 nol an
idensical twin.

Could be the source oft The DNA profile of an individuat is consistent with an evidentiary DNA profile, and the
population frequency of the evidentiery DNA profile does not meet the threshold of 1 in greater than 6.50 tmillien
unrelated poople,

Is » mujor or minor contributor to the mixture: The DNA profite of an individusl matches a major or minor
evidentiary DNA profile determined from a mixture, and the DNA population frequency of the determined major or the
minor DNA profile meets the thresheld of 1 in greater than 6.8C million individuals, assuming that source is fior as
identical twin, ‘

Could be » major or minor contributer to the mixture; The DNA profile of an individual is consistent with a major
or minor evidentiary DNA profite determined from a mixture, and the DNA popelition frequency of the determined
major of the minor DNA profile docs not meet the threshold of | in greater ihan 6,80 willion unrclated people,

Could be = contributor to the mixtare: For mixtures where individual profiles wene not deteemined, all of the DNA
alicles seen in an individual's DNA profile were also scen in the mizmre for the Iocations where comparisons could be
made,

Cannot be excluded w3 a contributor to the mixture: For the locations where compansons could be mude, most of
the DNA alleles seen in an individual’s DNA profile were alse sees in the mixture. The aflele(s) that were absent could
be explained by any of several factors.  Therefore, this person cannot be ruled oul s a possible contributor to the
mixeure,

Excluded as a contributor fo the mixture: For the locations where comparisons could be made, one or more of the
DNA slieles soen in an individual’s DNA profite were ol seen in the mixture and this absence cannol be explained.
Therefore, this person can be ruled oul as & conmribator.

No conclugions can be drawn: For the localions where compansons could be made, the resulis do not sypport 2 -+ - 70 B
positive association or an exclusion, Therefore, it carmot be determined whether a person contributed o this mixnurne.

Not suiteble for comparison; The DNA results on the evidence are gither too incomplete or too complex 1o be the
basis fiw conchugions regarding e source of the DNA.



ERROR RATES

« Error — defined os mcorrec’r information in the final
repor’r -

> 63% foren5|c ’res’rlng (in generol)
« 1.2% or 12/1000 tests in DNA s’rudy (AUSTIH TX)
¢ Approxnmo‘rely 1 m 100 Cases

+ Forensic SCIen’nsTs Moke Errors. Source Soks & Koeh!er 309
Science 892 (2005) |

» P, Wolsh 2002. False result fecr over DNATes’rs The Observer.--__



SOURCES OF ERROR

« Contaminati on

» Poor technigue - pubhshed sTUdles on standard DNA testing
show most contamination is from surfaces in a lab or from the
analyst rather than aerosol (DNA transfer by air)

. Toledano, T. et al. 1997. An Assessment of DNA Contamination
~ Risks in New York City Medicol Exommer Facilities. JFS. 42(4):
721 -724. | -

" Scherczmger C e’r al. 1999 ASysTemohc Anolys:s of PCR
Con’mmlna’non JES. 44(5) 1042— 1045



SOURCES OF ERROR

« Reporting |
* Incorrect statements in report or at frial
+ Transcription errors and typos

« Inferprefation .
Assessmenf of the do’ro IS lncorrec’r N Iob
+ Contextual con’rommohon



CONTEXTUAL
CONTAMINATION




CONTEXTUAL CONTAMINATION

Misopplicd’rion' of circumstantial information during
legal and JUdICICIl m‘rerpre’rchon of scientific fmdlngs

» |dentified as @ key componen’r ’ro mcmy
- exoneration coses

~« This can work in bo‘rh a posmve ond nego’nve |
- manner in cold case evoluo‘non and in posT—
conviction casework

- Alternate hypo’rheSIs Trommg is one way fo mlmmlze
fargeting an individual Wl’rh ’rhe sc&ence inan
mcppropncﬁe monner |



Table 7: The role of forensic science — by number and percent of cases *

Rank Percent Cases Description
1 36% 83 Non-specific science failed to exciude the defendant
2 3% 76 Conviction was not supported by forensic evidence
3 17% 39 Forensic evidence was favorable to the defendant
4 15% 34 Forensic science malpractice
232

EXAMINATION OF 232 EXONERATION CASES




EXAMPLES

¢ Nor’rh Corohno vs George Goode Jr - 1993
» North Corolmo vs. Samuel McCuIIum - 2007

« Both of these cases had unusual feon‘ures and
c1rcums’ronces wu’rh case ewdence

¢ Both had issues with b:olog!col ’reshng omd
- inferpretation of the results

~» North Carolina sysfem has been subject ’ro both
independent review and review at request of
Aﬁomey Generc:l mouor overhoul of Thelr foren51c



NORTH CAROLINA VS.
GEORGE GOODE JR. - 1993




ORIGINAL CASE DETAILS

« 1993
- Double homrcrde
= 4individuals involved -
+ 2 of the individuals were brothers

- 3 of the individuals had blood-soaked clothing indicating Closer :
con’rcrc‘r to ‘rhe vrc’rrms durrng rhe bru’rcrl s’r bbrngs |

“ George Goode Jr. | 8
» Has c:rlwcrys clermed no drrec’r mvolvemen’r of ’rhe case
= No prior criminal history

- Claimed they were out previously, rhen dropped by his plece
while he was inside, his brother and the 2 o’rher mdrvrduols
assaulted and killed hislandlords

» He walked over, became a wr’mess ‘his bro’rher handed hrm an
object and he walked away |

. AII 4 rndrvrducrls were epprehended shor’rly Thereef’rer



ORIGINAL CASE DETAILS

» 1993

= All 4 mdwnduols were ’rrled seporo’rely as if each one had

performed the s’robbmg personc:lly omd each gnven the deo’rh
penalty |

+ Mr. George Goode Jr become con’rroversrol due fo ’rhe
complete absence of human blood identified on his clothing

= Mr. Goode's case has taken some very surprising turns from

1993 fo 2013 and when placed in confext of a froudulen’r
system, now looks very different than it did originally

= Relief Thus for conver51on of decn‘h sen’rence to In‘e in 2010



ORIGINAL CASE DETAILS

. 1993 .
> Examination of Mr. Goode’s boots and coveralls
- Two tests for blood on the coverdlls were negative

> In fact, the original case file specifically describes the stains as
‘grease” on the lower portion of the front leg area

. The criminalist examined his boots for “inyiéib[é” blood — what does
that mean? Pristine blood can appear differently than diluted
blood stains =~ T L -

» The soles of the boots were negative =~ = :

« The top left boot had a presumptive spot of possible blood butit™
was never confirmed in testing o E

« |In trial transcripts, the word "blood” was mentioned over twent
times to the jury giving the very sfrron%tmpresslon that Mr. Goode
was covered in blood or up 1o his ankies in blood ~ neither of which

- were true | R o o

» The judge and jury heard a complete misrepresentation of the

scientific weight of presumptive blood festing at frial
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FAILURE TO DISCLOSE..

- 5/28/04 The DNA proflle ob’ramed

from the cuttings from the coveralls
Is consistent with a mixture. The
DNA profiles obtained from the
standards submitted for the victims
cannot be excluded asa .
contributor to the mixture.
Additional bands were present
which cannot be accdunied fo for by
the sfcmdards submzﬁed No |

The DNA prOfil'e obtained from'mé -

left boot matched the DNA profile
ob‘romed from The mole w_chm

6/1 6/04 The DNA profile obtained
from the cutting from the coveralls

Jis consistent with a mixture. The

DNA profiles obtained from the

~standards submitted for the victims
~cannot be excluded as a
contributor 1o the mixture. No

population freguency data were
genera?ed for Th|s item.

The DNA profile obtained from the
left boot matched the DNA profile
: obtained from the male victim.



Table T: The rele of forensic science — by number and percent of cases ™

Rank Percent Cases Description
1 36% £3 Non-specific science failed fo exchude the defendant
2 33 76 Conviction was not supported by forensic evidence
3 17% 39 Forensic evidence was favorable to the defendant
4 15% 34 Forensic science malpractice
132

. Orlglnol cose ques’non of mvolvemen’r ina s’robblng |nC|denT

+ Issue — no blood: on the defendant compared to other 3
individuals —was he directly involved or a wfrnesse N

¢ Issue — compounded 0)Y pos’r conviction ’res’rmg with DNA

. DNA - source of ’rhe somple no’r Useful for recons’rruc’rlon of’rer

 Issue - compounol_ed by f._rou_d. ond _blos in NorTh Carolina system

Misapplication of circumstantial information during legal and judicial
interpretation of scientific findings




NORTH CAROLINA VS.
SAMUEL MCCULLUM - 2007




BIOLOGICAL EVIDENC

LLd

. DNA report adenhfred a semen mc’rch from
defendant to the victim

- Deceased victim led o h|gh rlsk I|fesTer prostitute, '
drug informant, fransient resndence in con’roc’r with

~ alot of different individuals

’ lnveshgohve mformchon cmd semen mformohon
identified Mr. Somuel McCu__l_lum and he was

scheduled for trial - homlc:tde ond sexual Gssoul’r
chorges in 2006 | |

. After review of oll evndence Iogs cmd con’rex’r
| chorges were dropped o |
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DN from Vaginal Swabs Viettm

Phyvsical Evidence

Deseription Where FoundiFound By

Hair

Victim's hands

Pubic Hair

Yictim's chin

TYPE EXAMINATION REQUESTED:

Hair analysis.

RESULTS OF EXAMINATION:

Examination of Hems # i-4 (tapings from wictim's head and neck) and #[7(irace evidence from right hand of victim) each revealed the
presence of one Negroid body hair,

Exgmination of fiem #17 {trace evidence from right hand of victim) also revealed the presence of one Caucasian hiead hair that was not
consistent wiih e victim’s head hatr standard {Tten #1]).

Examination of the remaining hairs in [lem #17, and ltems #9, #18 and #19 did not revesl 2 transter of hair from the suspecis.

fems & -1, 12, 03, 125, 126, 1-7, 1-8, 6, 15 and §6 were not sxamined.

VALUE OF HAIR EVIDENCE




ISSUE - TIMING OF SEMEN DEPOSIT




J Forenzic Sci, Sept. 2002, Vol 47 No. 3
Paper ID} JES2001398_475
Avatlable online at: www.astm org

Max M. Houck,® M.A. and Bruce Budowle,” Ph.D.

Correlation of Microscopic and Mitochondrial DNA
Hair Comparisons

ABSTRACT: Expertopinions regarding the microscopic comparison of human kairs have been accepted routinely in cowrts for decades. However, e
with the advent of mitochondrial DNA (mitDNA) zequencing, an assessment can be made of the association by microscopic hair comparisons in Y
casework between a questioned hair and reference hairs from an individual. While each method can be used separately, the two analytical methods
can be complementary and fogether can provide additional information regarding scurce association. Human hairs submitted to the FBT Laboratory
for analysis between 1996 and 2000 were reviewed. Of 170 hair examinations, there were 80 microscopic associations; of these, only nine were ex-
cluded by miDNA. Importantly, 66 hatrs that were congidersd either nusuitable for mirroscopic examinations or vielded inconclnsive microscopic
associations provided miDNA results. Only six hairs did not provide sufficient sDNA_ and only twee vielded inconclusive results. Consistency
was observed in excolpatory resuits with the two procedures, This study demonstrates the utility of microscopic hair examunations and the strength
of combinmg microscopic analysis with miDNA sequencing.

EEYWORDS: forensic science, microscopic hair comparisons, mitochondrial DNA, significance

HAIR IN VICTIM'S CLENCHED HAND




Table 7: The role of forensic science — by unmber and percent of cases ™

Rank Percent Cases Description
1 6% 83 Non-specific science failed to exclude the defendant
2 33% I Conviction was not supported by forensic evidence
3 17% 39 Forensic evidence was favorable to the defendant
4 15% 34 Forensic science malpractice
pAD:

MCCULLUM CASE - IDENTIFIED IN REVIEW
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