FORCING
CHANGE IN
FORENSIC

SCIENCE

SCANDALS IN LABS across the country illustrate the need to
reform the discipline, but change has been slow in coming

ANDREA WIDENER & CARMEN DRAHL, C&EN WASHINGTON

FIVE YEARS AGO, the National Academy of Sciences

put out areport condemning the state of forensic science.
It concluded that many common forensic techniques—

the analysis of fingerprints, bite marks, blood splatter,

and ballistics, for example—lack sufficient scientific
underpinnings. Thousands of convictions were thrown into
question.

Butin the years since, little has been done to shore up the
discipline’s scientific base or to make sure that its methods
don’t result in wrongful convictions. Quality standards for
forensic laboratories remain inconsistent. And funding to
implement improvements is scarce.

While politicians and government workers debate changes
that could help, fraudsters like forensic chemist Annie
Dookhan keep operating in the system. No reform could
stop a criminal intent on doing wrong, but a better system
might have shown warning signs sooner. And it likely would
have prevented some of the larger, systemic problems at the
Massachusetts forensics lab where Dookhan worked.

A glimmer of progress is starting to emerge, though, in
the form of initiatives at the Department of Justice and
the National Institute of Standards & Technology. These
agencies are creating two oversight organizations that will
attempt to make reform ideas a reality, both in Washington,
D.C.,and in forensic labs nationwide.

ARNOLD MELNIKOFF (Fired)

2004 He directed Montana's crime lab before
moving to the Washington State Patrol, where
officials fired him for conducting flawed hair
analysis in rape trials. At least two civil suits

against him have been settled.

TIP OF THE
ICEBERG

A number of scandals have
rocked forensic science
laboratories and fueled calls
for reform and accreditation.
This list is not comprehensive.

Forensic lab accreditation
mandatory prior to 2009
NAS report

Forensic lab accreditation
mandatory as of April 2014
Forensic lab accreditation
voluntary

NEW FEDERAL
INFRASTRUCTURE
ATTEMPTS TO REFORM
FORENSIC SCIENCE

The National Academy of Sciences’ scath-
ing 2009 report called for massive changes
to forensic science oversight and further
research to shore up the discipline’s meth-
ods. But five years later “not much has
happened,” says Jay A. Siegel, a forensic
scientist who was on the committee that
wrote the report.

Big changes may finally be in the offing
for forensic science, though, as the federal
government, Congress, and the larger
scientific community attempt to address
forensics’ fundamental flaws.

The Department of Justice (DOJ) and
the National Institute of Standards & Tech-
nology (NIST) have teamed up to create a
National Commission on Forensic Science,
which will attempt to take the National
Academy’s broad recommendations and
turn them into action. And NIST is starting
anew organization to create uniform stan-
dards across forensics disciplines, includ-
ing several chemistry-related fields.

Chemists are playing an important role
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ST. PAUL POLICE DEPARTMENT CRIME LAB
(Temporarily closed)

2012 Public defenders identified—then two
independent consultants confirmed—serious
problems in many lab programs, including
drug testing and fingerprints.

DETROIT POLICE CRIME LAB (Closed)
2008 An audit found lapses in the firearms
unit, including contamination of evidence,
requiring the reexamination of 147

cases. Files and evidence were left in the
deteriorating lab, unsecured, until 2011.

JOYCE GILCHRIST (Fired)
2001 The Oklahoma City police
chemist was fired for giving false
4 DNA testimony, some leading to
death sentences. She is named
in many civil suits, including one
settled for $16.5 million.

FRED ZAIN (Deceased)
1993 The West Virginia

4

state police serology
director falsified DNA

He was charged with
perjury and fraud but
not convicted. He died of
colon cancer in 2002.

ANNIE DOOKHAN (In prison)

2012 The Massachusetts forensic chemist
committed perjury and tampered with evidence,
affecting drug cases involving over 40,000 people.
She is serving a three- to five-year sentence.

FBI LABORATORY (Under investigation)

2012 Two men were wrongfully convicted because

of flawed hair analysis at the lab, a Washington Post
investigation concluded. The Department of Justice is
investigating more than 2,000 cases processed by the lab.

=

DUANE DEAVER (Fired)

2011 The blood analyst falsely reported blood test and
spatter results and was charged with contempt. An audit
found he handled the most serious of the North Carolina
State Bureau of Investigation crime lab's 200 improper
analyses. He is challenging his dismissal.

results there and in Texas.

In fact, national-level reform seemed
stalled until 2013, when DOJ and NIST
announced their plans to create oversight
bodies intended to jump-start change.
Those organizations—the National Com-
mission on Forensic Science and the Orga-
nization of Scientific Area Committees—
are just now starting their work.

HOUSTON POLICE
DEPARTMENT
CRIME LAB
(Temporarily closed)
2002 Systemic
problems with the
lab’s DNA work led to
a shutdown. Backlogs
plagued its reputation
even after its 2007
accreditation. The lab
became independent
of law enforcement in
April 2014.

STEVEN HAYNE
(Ties severed)
2008 The forensic
pathologist
conducted around
80% of Mississippi's
state autopsies for
decades. Defense
attorneys say he used
improper techniques,
presented flawed
evidence, and
misrepresented his
credentials.

JOSEPH GRAVES (Charged)

2014 Accused of replacing prescription
pills with over-the-counter drugs, the Florida
state crime lab chemist was charged in
February with grand theft, tampering with or
fabricating evidence, and drug trafficking.

in those changes. A half-dozen chemists are
on the new national commission, and more
will undoubtedly join NIST’s effort to cre-
ate new standards. The American Chemical
Society, which publishes C&EN, recently
adopted a policy statement that calls for in-
creased scientific rigor in forensic science
(http://bit.ly/StMhT2). In addition, ACS
and other scientific organizations have
supported pending legislation in Congress
aimed at reforming the discipline.

“Seeing the full power of the scientific
community come into this is thrilling to
watch,” says Madeline deLone, executive

NOTE: Some states exempt certain specialties, such as
examination of digital evidence, from accreditation re-
quirements. SOURCES: State legislatures, National Acad-
emy of Sciences, ASCLD/LAB, PACER, local news sources

director of the Innocence Project, which
works to exonerate prisoners who have
been wrongly convicted. “Itis not a simple
process to change the way forensic science
has been done. These changes are the big-
gest step forward in years.”

But some observers are not so sure that
the current changes will be able to restore
faith in forensic evidence. And they have
aright to be skeptical. The White House
reacted quickly after the 2009 report was
released: Within months it charged the
interagency National Science & Technol-
ogy Council with making reform recom-
mendations. Almost five years later,
however, nothing from that effort has
been publicly released. Congress hasn’t
had much luck either. Bills introduced
last year haven’t yet gone anywhere.

THE NATIONAL COMMISSION on Fo-
rensic Science held its inaugural meeting
in February and meets again this week. Its
30 members, chosen from around 300 ap-
plicants, represent the forensic science,
legal, and law enforcement communities.
The commission also includes high-profile
scientists outside of forensics, such as
Nobel Prize-winning chemist Thomas R.
Cech and University of Maryland physicist
S.James Gates Jr.

The commission will map out what must
be done to ensure that forensic scientists
produce reliable evidence using scientifi-
cally rigorous methods. The U.S. attorney
general will then have to decide whether
to make federal labs or those who get fed-
eral money to follow the commission’s
recommendations.

But the attorney general doesn’t have
the power to force the thousands of foren-
sic labs overseen by states to do the same.
“The federal government doesn’t have en-
forcement power over the states,” explains
commissioner John Fudenberg, assistant
coroner with Nevada’s Clark County Office
of the Coroner/Medical Examiner.

Instead, the commission will have to
rely, in large part, on the power of persua-
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sion to bring change nationwide. “Our job
is to be the bully pulpit,” says commission-
er Suzanne Bell, a forensic chemist at West
Virginia University.

Unlike the National Science & Technol-
ogy Council’s effort at reform, the national
commission’s meetings will be held in
public, and its recommendations will be
available whether the attorney general
endorses them or not. That means they
will be available to defense attorneys to use
when cross-examining forensic scientists
and for states to consider when looking at
whether their state or local forensic labs
are doing their job.

“Make no mistake. People in the foren-
sic sciences want to do a good job. They
want standards, and they want guidelines,”
Fudenberg says. “This is a unique oppor-
tunity for the forensic science disciplines
to have a voice at the federal level. We can
make a bigimpact on the entire nation.”

Some of the major issues that the com-
mission will need to tackle became clear
during its first meeting. Just a few ex-
amples include ensuring accreditation of
forensic labs and certification of forensic

HINDSIGHT Events in Dookhan case
(orange) overlap with forensics policy
changes (green).

Y MoRE ONLINE

Full timeline is available
at http://cenm.ag/forsci.

Scientific ..
Evidence in Court
In Frye v. United States,
the Supreme Court said
that scientific methods
must be “generally
accepted” by experts to

be admitted as evidence.  used in a case.

scientists, explaining scientific uncertainty
in the courtroom, training current and
future forensic scientists, and creating an
enforceable code of ethics.

Underlying it all, the commission
must lobby for research into what aspects
of forensic science are actually science.
Fingerprint analysis, a staple of many
forensic cases, is the most commonly
cited example: No study has ever shown
that every individual has unique finger-
prints or defined what is needed to en-

“If we can make forensic science more science-
based ... that would make a big difference.”

sure that two fingerprint samples match.
“If we can make forensic science more
science-based from the bottom up, I think
that would make a big difference,” says
Bell, who is chairing the commission’s Sci-
entific Inquiry & Research Subcommittee.

BUT THE COMMISSION won’t go so far
as setting standards for how individual
forensic scientists should perform specific
experiments, whether it’s testing drugs or
comparing ballistics.

That job will fall to NIST’s new stan-
dards-setting organization, the Organiza-
tion of Scientific Area Committees (OSAC).
Approximately 650 forensic scientists and
other experts will be part of this multitier
organization, which will set standards and
guidelines to improve the quality and con-
sistency of forensic science. Recruiting end-
ed last week, and NIST hopes to have OSAC
up and running by the fall. “Itis alogical

Dookhan Hired
Annie S. Khan
(later Annie
Dookhan) is hired
as a forensic

a falsified résumé.

Rules of Evidence

In Daubert v. Merrell Dow
Pharmaceuticals, the
Supreme Court laid out a
four-part test of whether
scientific evidence can be

path to more enforceability,” says Mark D.
Stolorow, who is leading the effort at NIST.
OSAC will replace the scientific working
groups, a somewhat ad hoc system that laid
out guidelines for different forensic sci-
ence disciplines but didn’t have a uniform
system of organization or oversight. Some
of these groups, for example, those focused
on forensic toxicology and drug testing, put
out thoughtful guidelines for the commu-
nity and secured federal support for their
work. But others were underfunded, rarely

Dookhan in a 2001 yearbook
chemist. She used photo from the University of
Massachusetts, Boston.

Wakeup Call
National Academy of Sciences
releases the report “Strengthening
Forensic Science in the United
States: A Path Forward,” which
concludes that there is little research
underlying much of forensic science.

met, allowed unqualified members to join,
and didn’t rely on research, observers note.

The new OSAC structure will bring simi-
lar disciplines together under one umbrella
to share ideas, plus provide stable funding
for meetings. “It seems like a logical fit for
us,” says Robert A. Middleberg, a director
of NMS Labs, which provides forensic ser-
vices, and chair of the Scientific Working
Group for Forensic Toxicology.

Eventually NIST hopes OSAC will create
aregistry of forensics standards that could
be used to accredit forensic labs. At the
moment, there is no federal requirement
for such accreditation, nor any oversight
of the organizations that currently offer it.
The two largest accrediting organizations
now require little in the way of discipline-
or technique-specific standards. They say
they are open to the idea of ensuring that
labs meet more detailed standards but
want to make sure OSAC is working be-

Annie S. Kahn

Suspicions Raised
Bio-Chemistry

A coworker alerts
managers about
Dookhan's abnormally
high productivity, the
first of many such
complaints.

Chemistry Club and Pre-Med
Society

White House Acts
The White House
creates an interagency
panel to examine what
the government can
do to improve forensic
science.

fore they commit to following its lead.

“The challenge is how mobile or agile is
it going to be? Is it going to be bogged down
in bureaucracy?” asks Keith Greenaway,
vice president at ANSI-ASQ National Ac-
creditation Board, which accredits many
industries, including forensics.

Even if OSAC rises to that challenge,
there are still problems in forensic science
that can be fixed only through legislation.
The biggest one might be money. NIST and
DOJ are funding their current efforts out
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of their existing budgets. But that funding
isn’t sufficient to support the research re-
quired to shore up the scientific underpin-
nings of forensic science. Other agencies,
including the Department of Defense and
the National Science Foundation, have ex-
pressed interest in funding such research.
But none of those agencies have dedicated
money to such an effort.

Congress could address the money
problem by appropriating funds for foren-
sic science research. There is no indication,
however, that Congress will add such funds
to the relevant agencies’ budgets.

The forensic bills currently in
the Senate and House of Repre-
sentatives instead add to existing
calls for reform. Parallel versions
of abill recently introduced in the
House and Senate would create
amore robust forensic science
research program (H.R. 6106 and
S.2022); another bill recently
introduced in the Senate would
create aforensics oversight struc-

“Dry Labbing”

The Massachusetts
State Police take
over the drug lab and
launch a criminal
investigation into
Dookhan's actions.
Dookhan admits

to several acts of
malfeasance.

PINPOINTING RED FLAGS
IN MASSACHUSETTS
DRUG LAB SCANDAL

Disgraced forensic chemist Annie Dookhan
was sentenced to prison more than five
months ago. Yet her saga continues to roil
both her home state of Massachusetts and
the forensics community, providing a very
public example of the need for reform in
forensic science.

Dookhan fabricated drug test data and
lied under oath. Her misdeeds affected cas-
es involving more than 40,000 individuals,

says, “would’ve been considered off the
cliff back in the 198os—the report is that
appalling.”

The report reveals more than bad
management, however. It also highlights
Dookhan’s forgery of gas chromatograph/
mass spectrometer (GC/MS) quality-con-
trol records—actions that have a small but
not insignificant chance of affecting other
chemists’ results. In addition, it shows that
multiple chemists—not just Dookhan—
unknowingly performed a drug identifica-
tion technique improperly.

The Hinton lab’s history contributed
toits dysfunctional culture.
From 1910 until 2012, when a
long-planned reorganization
brought it into the Massachu-
setts State Police department,
the lab was situated within the

years in prison.

Dookhan Sentenced
Dookhan is sentenced to three to five

Dookhan Suspended
Dookhan is caught
with 90 drug samples
that had not been
assigned to her.

Her managers

do not report the
transgression to
anyone for five-and-a-

Drug Lab Closed
Gov. Deval L. Patrick
(D) closes the

drug lab because
Dookhan's actions
potentially call

into question the
integrity of its

Dookhan Arrested

Dookhan is arrested
at her home (above)
and is charged

with obstruction of
justice and falsely
claiming to hold
adegree froma
college or university.

-~ Messy Lab Found

¢ Personnel from the
inspector general’s office
find the shuttered drug
lab in apparent disarray.

¢ Itisunclear whether

Report Released
Massachusetts
Inspector
General Glenn A.
Cunha releases
the report on

half months.

results.

First Forensics Legislation Introduced

Sen. Patrick Leahy (D-Vt.) introduces the first legislation aimed at
addressing the 2009 National Academy of Sciences report.

ture within DOJ (S. 2177). If passed, the
legislation could work seamlessly with
what NIST and DOJ are currently creating.

These bills would codify into law what
the Administration has been doing, says the
Innocence Project’s deLone. That’s impor-
tant because a future Administration could
choose to address forensics differently.

Clearly, much work still needs to be
done, but members of the original National
Academy of Sciences panel are excited just
to see things start to happen.

“Momentum is now building,” Siegel
says. “This is the best and maybe last
chance to implement some of the recom-
mendations for forensic science.”

their photos represent his team’s

conditions in the lab investigation of

when it was operational. the state drug
g laboratory.

Agencies Attempt To Address Problems
The Department of Justice and the National Institute
of Standards & Technology announce plans to create a

federal forensics oversight structure.

cases Massachusetts has set aside $30 mil-
lion to review.

Meanwhile, a March report from Mas-
sachusetts Inspector General Glenn A.
Cunharevealed arash of management fail-
ures at the William A. Hinton State Labora-
tory Institute, the now-shuttered drug lab
where Dookhan worked. Managers failed
to provide proper chemistry training, and
theyignored the concerns of Dookhan’s
colleagues.

The findings flabbergasted many in the
forensics community. The quality bar for
forensic chemistry labs has risen dramati-
callyin recent decades, notes West Virginia
University’s Bell. But the Hinton lab, she

state’s Department of Public Health. While
the rest of the department concerned itself
with disease outbreaks or wellness promo-
tion, Dookhan and her colleagues struggled
with abacklog of criminal cases that didn’t
mesh with her administration’s mission
statement. “No one in that management
structure knew the pressures in a forensic
lab,” or in the justice system in general, says
forensic chemist Siegel.

Because most managers’ backgrounds
were in scientific disciplines other than
chemistry, they also were ill-prepared to
catch Dookhan’s fabrications.

In particular, the inspector general’s re-
port shows that on at least four occasions,
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Dookhan falsified quality-control (QC)
records for the lab’s GC/MS. Raw data
showed that the instrument failed to
find cocaine or codeine in a standard
mix. But Dookhan signed off as if the
instrument had detected cocaine and
codeine. “And then management signed
off because she signed off, instead
oflooking at the underlying data,”

says José R. Almirall, a forensic ana-
lytical chemist at Florida International
University.

EVERY CHEMIST at the labrelied on
gas chromatography/mass spectrom-
etry, the gold standard for confirming
the chemical identity of seized drug
samples. But Dookhan’s QC forgery
doesn’t automatically invalidate every
chemist’s results for the day, says Jack
Mario, a forensic chemist and consul-
tant hired by Cunha’s office to assist
with its investigation. Labs use several
procedures to make sure a GC/MS
gives chemists reproducible spectra
that can be compared with standards,
he says. The instruments in drug labs,
he adds, are workhorse machines that
tend to be very robust.

With respect to QC, “Dookhan com-
mitted an egregious lapse in protocol,”
Mario says. “Do I think it really af-
fected others’ results? I can’t imagine
itwould. But I don’t know that that
reasoning could overturn the concerns
of a defense attorney.”

Other chemists think Dookhan’s
actions call for close inspection of all
GC/MS data from the days in question.

WHAT IS THE HYPERGEOMETRIC
APPROACH? It’s a statistically validated way
to make inferences about the chemical identity

of drug evidence from analysis of a portion.

© Analyze for
. : 90% confi%ence
000000 Populla_tllgn (N) : IeveAILEIJ_SA
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000000 50-59 23
XXX XX : ;
000000 200-1000 28

... chemists can
randomly select a

In cases where a
homogeneous sample
can be inferred but it
is impractical to test
all items ...

Forensic
Science Lab

| certify that
90% of this
population is
positive for
cocaine, at the
95% confidence
level. 7.

Jane Q Chemist

...chemists can
make a statistically
supported inference.

If all items test
positive ...

But Massachusetts’s Hinton Lab used this
method improperly:

Forensic
Science Lab

| certify that

OHOOOA 100% of this
population is
A on positive for

[ ] [ ] cocaine.

AGOAA O

| oA
Chemists sampled Chemists used statistics
nonhomogeneous incorrectly and ignored
populations. confidence levels.

statistically determined
number of items to test.

sufficient grounding in statistics to use
this approach properly. They selected
samples incorrectly, made improper
conclusions about their data, and failed
toreport the inherent uncertainty asso-
ciated with their measurements.

At times, these errors resulted in
chemists overstating the weight of a
population of drug samples, “a critical
error in a case near a statutory traffick-
ing weight threshold,” according to the
report. Or, as George Washington Uni-
versity forensic spectroscopist Walter
F. Rowe puts it, “they knew just enough
science in thatlab to get themselves in
trouble.”

The report stopped short of recom-
mending that the 55 cases affected by
this issue be retested. In each of those
cases, chemists did not statistically
identify enough of a drug sample to ex-
ceed the relevant trafficking threshold.
The report notes that the inspector
general’s office will notify the agencies
that prosecuted these cases.

Retesting samples of seized drugs
stored in evidence for months or years
might be problematic in certain cases,
Siegel says. Cocaine picks up moisture
with time, marijuana leaves can dry
out, and other samples can decompose.

Rowe has often retested seized-drug
samples and says that those weights
are typically a few percentage points
lower than originals. New tests may
indeed raise more questions than they
answer, he says, “but I think it’s worth
looking again, especially for cases near
athreshold.”

“Itraises ared flagas soon as there is
fabricated GC/MS data,” says Nelson San-
tos, a chemist with the Drug Enforcement
Administration and an expert in the analysis
of seized drugs.

“Iwould want to review every case that
was done on those days,” agrees Bell. Cer-
tain cases, such as those involving designer
cannabinoids, demand that an instrument
be in top working order.

Dookhan was the only chemist at the
Hinton lab who deliberately forged re-
cords, the investigation concluded. Unin-
tentional errors, though, were widespread.
According to the report, many chemists
in the lab were incorrectly using sampling
techniques in drug trafficking cases.

In seized-drug cases, sample weight can

be critical in determining charges, such as
possession or trafficking, or the severity of
apenalty. Samples often arrive at a druglab
in multi-item batches, so weighing is not
trivial. Chemists often weigh and chemi-
cally characterize each item, or do so until
theyreach a threshold weight for a charge.
But this can be impractical.

So international forensics working
groups have agreed upon a small number of
techniques that permit an analyst to testa
portion of a multi-item population and then
make statistical inferences about the iden-
tity of a larger portion of that population.
One of these methods, the hypergeometric
approach, was in use at the Hinton lab.

But most of the lab’s chemists lacked

Y MoRE ONLINE

View chemists who are driving the national commission and
see risk factors for forensic fraud at http://cenm.ag/forsci.

The report does recommend manda-
tory accreditation for all forensiclabs in
Massachusetts. Currently, accreditation is
voluntaryin that state. The Hinton lab was
notaccredited, but the state police lab that
now conducts most Massachusetts drug
testing is. According to the Bureau of Justice
Statistics, 83% of publicly funded crime labs
nationwide were accredited in 2009.

Accreditation “would’ve been an enor-
mous benefit for this lab,” Mario says. But
even those safeguards aren’t a guarantee
against human nature, he cautions.

“Annie was an employee that I think
many supervisors would welcome,” he
says. She worked overtime, often without
pay, and was eager to please in all aspects of
lab life. Annie’s bosses failed to recognize
her crimes, Mario says. “But plenty of other
managers would be subject to the same
kind of human frailty.” m
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Creating A Forensics Commission

Chemists are well repre-
sented on the new National
Commission on Forensic Sci-
ence, which will help guide fo-
rensics policy for the Justice
Department and the National
Institute of Standards &
Technology. In addition to the
doctoral or master’s degree
chemists listed, several more
of the 30 commissioners and
seven ex officio members
have bachelor’s degrees in
chemistry or related fields.

Commission Members

B Suzanne Bell, associate pro-
fessor, West Virginia University
B Thomas R. Cech, distin-
guished professor, University of
Colorado, Boulder

® M. Bonner Denton, professor,
University of Arizona

® Andrea Ferreira-Gonzalez,
professor of pathology and
director of the Molecular Di-
agnostics Laboratory, Virginia
Commonwealth University

B |inda Jackson, director, Vir-

Vice Chairs

m Nelson Santos, deputy as-
sistant administrator, Office

of Forensic Sciences, Drug En-
forcement Administration

® John M. Butler, special assis-
tant to the director for forensic
science, National Institute of
Standards & Technology

ginia Department of Forensic
Science

m Michael (Jeff) Salyards,
executive director, Defense Fo-
rensic Science Center, Depart-
ment of the Army

Ex Officio Member

® Marilyn Huestis, chief,
Chemistry & Drug Metabolism
Section, National Institute on
Drug Abuse, National Institutes
of Health

SOURCE: NIST

PROBLEM

MITIGATING RISKS

How can forensic lab managers prevent problems that might occur unnoticed?

POTENTIAL SOLUTION

Forgery/Falsification Dookhan forged colleagues' initials on quality-control

checks and elsewhere.

A laboratory information management system with PIN and log-in protection
is a deterrent to forgery, as is signing quality-control documents with a
secure electronic signature.

Failure To Perform Analyses Dookhan confessed to "dry labbing," or report-
ing an illegal drug without chemical analysis.

Reviewable data such as spectra, rather than checklists, make an analysis
traceable. Computerized systems can track activity at balances.

Unverified Productivity Dookhan completed far and away more samples than

any other chemist.

Performance metrics that account for case complexity and other activities
can incentivize good science rather than overemphasizing productivity.

Lack of Visibility Dookhan often worked alone and sometimes erected
barriers so others could not observe her work.

Security cameras in the lab can be a deterrent to misconduct and allow for
review of any reported incidents.

Inappropriate Communication Dookhan made favored contacts among
prosecutors and often prioritized their cases.

Lab policies that minimize direct contact between scientists and customers
can discourage inappropriate bias.

Ineffective Supervision Dookhan's managers downplayed concerns from her

colleagues.

Culture change is difficult. Clear encouragement from leaders can empower
chemists to report suspicions without fear of reprisal.

SOURCE: Warren Samms, director of toxicology and chemistry, Harris County Institute of Forensic Sciences, Houston
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