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IN THE UNITED STATES COURT OF APPEALS
FOR THE ARMED FORCES

ANTIWAN M. HENNING,

United States Army, USCA Dkt. No. 16-0026/AR

UNTITUETD STATE S, ) APPELLEE’S ANSWER TO
Appellee y APPELIANT’S PETITION FOR GRANT
) OF REVIEW
v. )

)

Major (0O-4) ) Crim. App. Dkt. No. 20150410
)
)
)

Appellant

TO THE JUDGES OF THE UNITED STATES COURT OF AFPPEALS
FOR THE ARMED FORCES

Issue Presented

WHETHER THE ARMY COURT APPLIED THE WRONG

STANDARD OF REVIEW TO THIS ARTICLE 62, UCMJ,

APPEAL WHEN IT FOUND THE MILITARY JUDGE MADE

ERRONEQUS FINDINGS OF FACT AND ERRONEOUS

CONCLUSIONS OF LAW.

Statement of Statutory Jurisdiction
The United States Army Court of Criminal Appeals (CCA)

reviewed this case pursuant to Article 62, Uniform Code of
Military Justice, 10 U.S8.C. § 862 (2012) [hereinafter UCMJ]. If
appellant establishes good cause, this Honorable Court may
exercise jurisdiction over this case under Article 67 (a} (3},

UCMJ, which permits review in “all cases reviewed by a Court of

Criminal Appeals in which, upon petiticn cof the accused and on



good cause shown, the Court of Appeals for the Armed Forces
(C.A.A.F.) has granted review.”!
Statement of the Case

On 29 April 2015, the military judge issued a ruling to
exclude evidence that appellant “is a possikble centributor to
the genetic material recovered from [the victim’s]
underwear . . . .72 On 1 May 2015, the government filed a
written notice of appeal pursuant to Rule for Courts—Martial
[hereinafter R.C.M.] 908 as thé military judge’s ruling
waexclude[d] evidence that is substantial proof of a fact
material in the proceeding.”?® After reviewing the briefs from
beth parties and hearing oral argument, the CCA granted the
government’s appeal and set aside the military judge’s erroneous
ruling.?

Statement of Facts

A. Background facts.
Appellant is charged with committing rape and other sexual

assaults.® Appellant entered the victim’s bedroom while she was

110 U.S5.C. § 867¢(a) (3).

2 Appellate Exhibit (AE} XII, p. 7.

3 AE XTII; UCMJ art. 62(a} (1) (B). '

4 United States v. Henning, ARMY 20150410, 2015 CCA LEXIS 376, at
*3, 24 (Army Ct. Crim. App. 3 Sep. 2015) {(mem. op.).

5 Charge Sheet. All references to the record will be submitted
to appellant for inclusion in the Joint Appendix (JA) should a
JA be necessary. For the court’s convenience, excerpts from the
record are enclosed in the Appendix.

2



sleeping next to her husband.® The victim awcke tco appellant
touching her breast with his hand.?” He also penetrated her
vagina with his tongue and penis.® Due to his level of
intoxicaticn, the victim’s husband did not wake-up during the
assaults.? Appellant denies any sexual contact with the
victim, 10

The deoxyribonucleic acid (DNA) evidence in this case came
from the genetic material in the victim’s underwear.!' Ms. Hanna
tested and analyzed this genetic material.!? The military judge
found that Ms. Hanna is “gqualified to testify about forensic DNA
testing and analysis.”!3 Ms. Hanna 1s a forensic specialist in
the DNA Biology section of the Kansas City Pelicy Crime
Laboratory (KCPCL) and has served in that position for
approximately ten years.!? She has a bachelor of science in
genetics and a master’s degree in forensic science with a
concentration in DNA analysis.l® She is a member of multiple
forensic science associations and receives continuous education

within her field, specifically relating tc DNA statistical

6 App. Ex. XII, p. 1, para. 1.
7 App. Ex. XII, p. 1, para. 1.
8 App. Ex. XII, p. 1, para. 1.
8 App. Ex. XII, p. 1, para. 1; Article 32 Tr. at 20-21.

10 App. Ex. XII, p. 1, para.
11 R, at 17-18.

12 R, at 17-18.

13 App. Ex. XIT, p. 5.

4 App. Ex. IX, encl. 8.

15 App. Ex. IX, encl. 8.



analysis.'® Finally, she has testified as an expert in Missouri
courts and federal court.!
B. The testing procedures in this case.

Ms. Hanna’s testing procedures included extracting the DNA
and then amplifying it, which is a process that.makes millicns
of copies of the DNA for analysis.l® Afterwards, she utilized
instrumentation to detect and separate the mixtures for
analysis.® Ms. Hanna analyzed the genetic material from the
victim’ s underwear prior to comparing the sample to any of the
known samples, such as appellant’s sample.?? As a result, Ms.
Hanna made specific determinations about the sample she tested
and the particular formula applicable to the sample prior to
making ény'compalris'ons.21

First, Ms. Hanna assumed allelic dropout occurred in the
sampie.22 A person receives two alleles at each locus (i.e.,
location): one allele comes from the mother and the other
allele comes from the father.?3 An allelic dropout means data is

missing from the genetic information that was detected; the

16 App. Ex. IX, encl. 8.
17 App. Ex. IX, encl. 8.

22
23

at 21, 23, 25.
at 37-38.

18 R, at 31-32.
19 R, at 32.
20 R, at 32, 29; App. Ex. VIII, encl. 5, p. 52, para. 6.2.8.
2L R, at 32, 99; App. Ex. VIII, encl. 5, p. 52, para. 6.2.8.
R.
R.



allele is present but cannot be seen.?! The template DNA Ms.
Hanna tested was only 1 nanogram, which is small.?® She injected
a type of fluorescence into this sample to identify whether an
allele was present at a particular locus.?® The laboratcery sets
a certain threshold for the fluorescence units.?’ When dealing
with a small amount of DNA, such as the template DNA in this
case, the biochemical reaction in the testing process can mask
some of the results.?® This is called “preferential
amplification.”?? For example, if the 16 allele is smaller than
the 22 allele, the biochemical reaction in processing this small
amount of DNA makes it easier for the analyst to identify only
one of the alleles.3® When you have small amounts of DNA, “you
get a preferential amplification of the short fragments versus
the large fragments and when you don’t have very much of the DNA
to begin with you end up with only one of them being present in
your results.”3l This is also referred to as the stochastic

threshold, meaning that it is possible that results are there

24
25
26
27
28
29
30
31

at 39.

at 19, 39-40.
.. at 37.

at 38.

at 89-90.

at 89-90.

at 89-20.

at 89-90.
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but have not reached a detectable level, in part due to the
testing process.??

Second, Ms. Hanna assumed one or more potential individuals
contributed to the genetic material.3??® Although she did not know
whether it was one contributor or two because one or two
individuals could have contributed to the sample, Ms. Hanna
explained that it was not scientifically valid for three or more
contributors given the small size of the sample.34

The DNA laboratory employs quality control mechanisms and
Ms. Hanna documented the procedural steps she utilized in the
testing and analysis.3®
C. EKCPCL's statistical formula.

After determining the appropriate assumptions to make given
the sample, Ms. Hanna applied the alleles present statistic,
which is a formula KCPCL adopted and has been utilizing for the
past fifteen years.?® The formula accounts for the scientific
assumptions applicable to the circumstances of this case: one
or more potential individuals contributed to the genetic
material and an allelic dropout occurred.?’ In her analysis, Ms.

Hanna acccounted for allelic dropout and limited the number of

32
33
34
35
36
37

at 85-90.

at 19, 21, 47.

at 24, 47-48.

at 17-18, 32-33, 35.
at 30, 34-35, 10l1-102,
at 1%, 21, 47.
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potential contributcrs in the sample to two contributcrs.3® In
calculating the alleles present, Ms. Hanna calculated the allele
detected and any other possible allele.?® This allowed her to
account for two potential contributors.4C

Finally, Ms. Hanna compared the sample she tested to
appellant’s sample.%l Appellant cannot be excluded as a
potential contributor to the sample of the genetic material from
the victim’s underwear.4? Ms. Hanna concluded that “the expected
frequency of potential contributors to the alleles present in
[the sample] is 1 in 220 unrelated individuals."43 Furthermore,
in the same sample, the DNA analysis excluded the other male
individuals who were present on the night of the offenses.? Ms.
Hanna’s testing and analysis was subject to a technical review

by an expert who agreed with her conclusions.?*’

38
39
40
11

at 21, 23-25, 40, 47-48.

. at 19-20, 24.

at 200.

at 32, 99; App. Ex. VIII, encl. 5, p. 52, para. 6.2.8.

12 R. at 42; App. Ex. VI, encl. 2.

43 App. Ex. VI, encl. 2.

14 R, at 50; App. Ex. VI, encl. 2. Appellant was excluded as a
potential contributor to a separate sample of genetic material
from the victim’s underwear. App. Ex. VI, encl. 2. 1In this
separate sample, the victim’s husband cannot be excluded as a
potential contributor. App. Ex. VI, encl. 2.

45 R. at 36, 96.
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The defense expert produced its own electropherograms or
images of the data in this case.?® The defense expert reanalyzed
the data and relies upon the same information as Ms. Hanna.*®’

D. Acceptance of KCPCL‘'s statistical formula within the
scientific community.

The laboratory publishes thelr testing procedures and
statistical formulae, including the alleles present statistic
used in this case.?® Their procedures and statistical formulae
have been subjected to extensive peer review and KCPCL has met
the expected standards in the scientific community.??

Mr. Scott Hummel serves as the Chief Criminalist of the DNA
Riology Section at the KCPCL and has served as a supervisor and
technical leader at the KCPCL since 2009.3° The military Jjudge
found that Mr. Hummel is “qualified to testify about forensic
DNA testing and analysis.”?! Mr. Hummel is responsible for the
quality assurance protocols for the laboratory and he reviewed
the_repo;ts and circumstances of this case.® Mr. Hummel
testified that the laboratory receives audits under three sets
of guiding standards including the quality assurance standards

issued by the Federal Bureau of Investigation (FBI) in

& R. at 14.

47 R. at 33, 53.

48 R, at 34-35.

4% R. at 35.

50 R, at 81; App. Ex. IX, encl. 10.

51 App. Ex. XII, p. 5.
52 R. at 81, 96.



conjunction with the Scientific Working Group for DNA Analysis
Methods {(SWGDAM} .>® Although these guidelines are not mandatory,
auditors and accreditors have evaluated the alleles present
statistic and approved its use at KCPCL under the SWGDAM
guidelines.>

The alleles present statistic is generally accepted in the
scientific community and is “used in forensic sciences.”3®
Moreover, the SWGDAM guidelines do not preclude KCPCL’s |
formula.’® 1In fact, KCPCL'’s formula is contemplated in the
SWGDAM guidelines. Although KCPCL uses different terminclogy to
describe their formula, the KCPCL experts testified that the
formula is a modified unrestricted random match probability
(RMP) statistic, which is expressed in the SWGDAM guidelines.?®’
Even the defense expert conceded that the “formulas in [KCPCL’s]
operating procedures and their interpretation guidelines are
clearly consistent with and derived from SWGDAM guidelines.”>®

Additional facts pertaining to this assignment of error

will be addressed accordingly.

53
54
55
56
57
58

at 88,

at 20-21, .35, ee-67, 85-85, 101-02.

at 32, 89.

at 21, 89.

at 21, 101; App. Ex. IX, encl. 11, pp. 12, 1l6.
at 104-05.
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Summary of Argument
In an appeal pursuant to Article 62, UCMJ, an appellate
court may review de novo a legal determination in ultimately
concluding a military judge abused his discretion. The CCA
applied the correct standard of review in this case because the
military judge made several erronecus legal determinations that
formed the basis of his ruling. Morecver, the military judge
made clearly erronecus findings ¢f fact and impermissibly
usurped the factfinder’s role. Since the CCA applied the
correct standard of review and the military judge’s ruling was
manifestly erroneous, appellant has not established good cause
for a grant of review in this case.
Standard of Review
Since the issue presented by the defense is whether the CCA
applied the correct standard of review in this case, the legal
principles governing the standard cof review will be addressed
infra.

Law and Argument

Typically, this court pierces through the CCA’"s analysis
and reviews a military judge’s decision directly in an appeal
pursuant to Article 62, UCMJ.?® The military judge’s ruling

excluding expert testimony on the DNA analysis in this case was

59 United States v. Buford, 74 M.J. 98, 100 {C.A.A.F. 201%).
10



manifestly erroneous because DNA analysis is not a novel science
and the government established a proper foundation for its
admission. Specifically, the government established: the
government expert is qualified; the subject matter of her
testimony will assist the fact finder; the testimony i1s based on
the éxpert's personal knowledge; the DNA evidence and analysis
is relevant; KCPCL’s formula is testable, has been subject to
peer review, 1s subject to standard operating procedures, and is
generally accepted within the scientific community; and the
probative value of the DNA evidence and analysis is not
substantially outweighed by a danger of unfair prejudice. The
defense concedes the government satisfied most of this
foundation®® but challenges the reliability of KCPCL'’s formula.
However, the appellate defense counsel presented the issue 1in
terms of whether the CCA applied the correct standard of review.
Appellant has not established good cause for a grant of review
in this case because the CCA applied the correct standard of
review in concluding that the military judge’s ruling was
manifestly erroneous.
A. The CCA applied the correct standard of review in this case.
A miiitary judge’s decision to admit or exclude expert

testimony is reviewed for an abuse of discretion.® A military

60 Appelilant’s Br. 11.
61 United States v. Sanchez, 65 M.J. 145, 148 (C.A.A.F. 2007).

11



judge abuses his discreticn when his findings of fact are
clearly erroneous, his decision is influenced by an errcneous
view of the law, or his application ¢f the law to the facts is
unreasonable. &2

Under Article €2, UCMJ, if a case involves mixed questions
of law and fact, an appellate court reviews a question of law de
novo and an appellate court is not bound by a military judge’s
finding of fact if it is clearly erroneous.® Accordingly, an
appellate court may review de novo a legal determination in
ultimately concluding a military judge abused his discreticn.
For example, in United States v. Buford, this court reviewed de
nove a military judge’s legal determination that a third party
collected evidence as a government agent.® This court made a de
novo determination that the third party did not act as a
government agent and held that the “military judgé erred when
she reached a legal determination to the contrary.”® After
conducting this de novo review, this court held that the
military judge “abused her discretion when she used [an]

erroneous conclusion of law as the basis for [her ruling.] %6

82 See United States v. Flesher, 73 M.J. 303, 311 {(C.A.A.F.
2014); accord United States v. Ellis, ©8 M.J. 341, 344 (C.A.A.F.
2010) .

63 See United States v. Cossio, 64 M.J. 254, 256 (C.A.A.F. 2007).
6 Buford, 74 M.J. at 102.

85 Tl

66 Td. at 99, 102.

12



As another example, in United States v. Cossico, this court
reviewed de nove the legal guestion of whether the government
moved towards trial with reascnable diligence under Article 10,
UCMJ.®7 TIn concluding the government proceeded te trial with
reasonable diligence, this court upheld the CCA’s decision te
set aside the military judge’s erroneous ruling, 68

In this case, the CCA held the military Jjudge’s ruling was
manifestly erroneous because the military judge made two clearly
erroneous findings of fact, overstepped his gatekeeping role,
and made erroneous legal determinations.® Appellant confuses
questions of law with questions cof fact. Findings of fact are
restricted to “things, events, deeds, or circumstances that
‘actually exist.””70 Howeﬁer, questions.of law are
distinguishable and involve a “‘legal effect, consequence, or
interpretation.’ "7}

Similar to the facts in Buford and Cossio, the military
judge’s ruling in this case was based, in part, Ol €rroneous
legal determinations.’ For example, the military judge made an

erroneous legal determination that KCPCL’s formula was

87 Cossio, ©4 M.J. at 256-57.

68 Td. at 258.

69 Henning, 2015 CCA LEXIS 376, at *13-24.

0 Cossio, 64 M.J. at 257.

1 Id.

72 The military judge’s ruling was alsoc based on clearly
erroncous findings of fact and an unreasonable application of
the law to the facts, which will be addressed infra.

13



unreliable.?® The reliability of any scientific formula 1is
determined by numerous factors under the Daubert framework’ to
include: 1) the science can be (and has been) tested, ii) the
science has been subjected to peer review and publication, 1ii)
there is a known or potential error rate, iv) there are existing
maintenance or standard operating procedures, and v) the science
is accepted within the relevant scientific community.’s
Therefore, the military judge’s erroneous legal determination in
this case was a legal question involving “legal effect,
consequence, or interpretaticn.” Indeed, an appellate court
reviews de novce whether a military judge properly performed the
required gatekeeping function of Military Rule cf Evidence
[hereinafter Mil. R. Evid.] 702 and fecllowed this Daubert

framework,7®

73 App. Ex. XII, p. 5.

4 United States v. Griffin, 50 M.J. 278, 284 {(C.A.A.F. 1999).
This court established in United States v. Houser six prongs to
assess the admissibility of expert testimony: 1) the
qualifications of the expert, 2) the subject matter of the
testimony, 3) the basis for the expert opinicn, 4) the relevance
of the testimony, 5) the reliability of the science, and 6) the
probative value of the evidence under a Mil. R. Evid. 403
balancing test. United States v. Houser, 36 M.J. 392, 397-400
(C.M.A. 1993). “Although Houser was decided before Daubert, the
two decisions are consistent, with Daubert providing more
detailed guidance on the fourth and fifth Houser prongs to
relevance and reliability.” Griffin, 50 M.J. at 284.

5 Daubert v. Merrell Dow Pharms., 509 U.3. 579, 593-94 (1993).
"6 plesher, 73 M.J. at 311.

14



Finally, appellant erronecusly alleges the CCA
“impermissibly found facts to support its overall conclusion,”’’
Although an appellate court cannot “find its own facts or
substitute its own interpretation of the facts” in an appeal
pursuant to Article 62, UCMJ, the court is not bound by a
military Jjudge’s clearly erroneous findings of fact.’® 1In United
States v. Baker, the CCA erred by finding an additional fact
after the court “held the facts set forth by the military judge
were not clearly erroneous and adopted those facts in its
opinion.”’® Similarly, in United States v. Stellato, the CCA
“adopted ﬁhe military judge’s findings of fact.”% Therefore,
this court stated that “[bly finding no clear error, the CCA was
bound by the military judge’s fact-finding . . . .”®% Here, in
contrast to Baker and Stellato, the CCA did not adopt the
military Jjudgefs findings of fact. Instead, the CCA prcperly
found that the military judge made clearly erroneous findings of

fact that were not supported in the record.?®?

" pppellant’s Br. 5.
% Cossio, 64 M.J. at 256.
79 United States v. Baker, 70 M.J. 283, 287, 290 {(C.A.A.F. 2011).

80 United States v. Stellato, __ M.J. _, slip op. at 14
(C.A.A.F. 20 Aug. 2015).
81 Stellato, M.J. , slip op. at 109.

82 Henning, 2015 CCA LEXIS 376, at *12-15 (“This finding and its
corresponding conclusion are clearly errcnecus and unsupported
by the record.”).

15



B. The military judge made several clearly erroneous findings
of fact.

The military judge erroneously found that KCPCL “used a
statistical calculation in this case that does precisely what
the [SWGDAM] Guidelines state is ‘precluded.’”% However, the
SWGDAM guidelines contemplate KCPCL's formula as the guidelines
encourage laboratories to use their professional judgment and
expertise to update their procedures and formulae as needed with
written manuals that are “sufficiently detailed that other
forensic DNA analysts can review, understand in full, and asses
the laboratory’s policies and practices.”® Indeed, the SWGDAM
guidelines expressly caveat their formulae with the practical
reality that “[d]lue to the multiplicity of forensic sample types
and the potential complexity of DNA typing results, it is
impractical and infeasible to cover every aspect of DNA
interpretaticn by a preset rule.”83

Moreover, both KCPCL witnesses, qualified experts,?®®

testified that the SWGDAM gquidelines do not preclude their

83 App. Ex. XII, p. 2, para. 5.

84 App. Ex. IX, encl. 11, p. 1-2. Ms. Hanna explained that the
SWGDAM guidelines are “not something that is set” and that they
require an analyst to use a formula that is “backed up” by the
assumptions applicable to the evidentiary sample. R. at 20-Z1.
85 App. Ex. IX, encl. 11, p. 1.

86 The military judge properly found the experts were qualified
and appellant concedes they are qualified stating, “[tlhe first
four Houser factors are not in dispute.” App. Ex. XII, p. 5;
Appellant’s Br., 11.

16



formula.®” Of significance, the defense expert conceded that the
“formulas in [KCPCL’s] operating procedures and their
interpretation guidelines are clearly consistent with and
derived from the SWGDAM guidelines.”®8
Finally, although KCPCL uses different terminclogy to

describe their formula, it is a modified unrestricted RMP
statistic,. which is expressed in the SWGDAM guidelines.8® The
SWGDAM guidelines describe a modified RMP formula stating, “this
document alsc applies the term RMP to mixture calculations where
the number of contributors is assumed {(this has sometimes been
referred to as a ‘modified RMP’).”% The formula discussed in
paragraph 5.2.2.3 of the SWGDAM guidelines is essentially the
alleles present statistic formula KCPCL applied in this case.?!
Under the section entitled RMP, the SWGDAM guidelines state:

In a mixture having at a locus alleles P, Q,

and R, assumed to be from two contributors,

where all three alleles are below the

stochastic threshold, the interpretation may

be that the two contributcrs could be a
heterozygote-homozygote pairing where all

alleles were detected, a heterozygcte-
heterozygote pairing where all alleles were
detected, cr a heterozygote-heterozygote
prairing where a fourth allele might have
dropped out. In this case, the RMP must

account for all heterozygotes and homozygotes
represented by these three alleles, but also

87 R. at 21, 89,

88 R, at 105.

8¢ R, at 21, 101.

% ppp. Ex. IX, encl. 11, p. 12.

°1 App. Ex. IX, encl. 11, p. 16, para. 5.2.2.3.

17



all heterozygotes that include one o©of the

detected alleles. The  RMP for this
interpretation could be calculated as (Zp -
p2) + (2g - g?) + (2r - r?) - 2pgq - Zpr -
2qr.22

Similar to KCPCL’s formula, this formula in the SWGDAM
guidelines: applies to a circumstance in which there are two
potential contributors.? Additionally, Ms. Hanna testified that
there were alleles below the stochastic thresheold in this case
similar to the formula from the SWGDAM guidelines.®! TLastly,
both formulae account for allelic dropout.?s
Simply put, the military judge’s finding of fact was

clearly erronecus as 1t was unsupported in the record. The
military judge based this cléarly erroneous finding of fact on
layer upon layer of clearly erroneous findings of fact.

 For example, the military judge erroneously found that “Ms.
Hanna did not conclude, one way or another, whether allelic
dropout had occurred in the sample.”®® However, Ms. Hanna
repeatedly explained that she accounted for allelic dropout in
her analysis.97 She is a gualified expert and she analyzed the

genetic material from the victim’s underwear prior to comparing

92 App. Ex. IX, encl. 11, p. l1lo, para. 5.2.2.3 {emphasis added).
93 R. at 23-24, 40, 47-48; App. Ex. IX, encl. 11, p. 16, para.
5.2.2.3.

% R, at 40.

9 R, at 21, 23, 25; App. Ex. IX, encl. 11, p. 16, para. 5.2.2.3.
9 App. Ex. XII, p. 3, para. 6.

97 R. 21, 23, 25.
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the sample to any of the known samples, such as appellant’s
sample.? She applied a formula that is based on the assumption
that allelic dropout occurred and she stated, “there is a
dropout occurring . . . .”? Therefore, her decision to apply a
formula that accounts for allelic dropcout reflects her
determination that allelic dropout, in fact, occurred. Indeed,
no expert concluded that allelic dropout did not occur. The
defense expert conceded that KCPCL’s formula “is predicated on
the fact that dropout did occur”l®® and he also stated, “there is
a good chance that [allelic] dropout may have occufred.”101
Therefore, the CCA properly concluded that the military judge’s
finding was clearly erroneous and unsupported by the record.l?
As another example, the military judge erroneously found
that “if you assume two contributors to the sample in this case,
then the [appellant] could not have contributed all five alleles
detected; the second person would have had to contribute at
least one of the alleles {and possibly mofe). This is true
regardless whether allelic dropout had occurred.”:9 First, no

expert provided this testimony. Appellant acknowledges that ™“it

% R, at 32, 99; App. Ex. VIII, encl. 5, p. 52, para. 6.2.8.;
App. Ex. XII, p. 5.

9% R. at 21, 23, 25.

100 R, &t 57.

101 R, at 7e6-77.

102 Henning, 2015 CCA LEXIS 376, at *14.

103 App. Ex. XII, p. 6.
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is true the experts did not state this expressly” but argues
“logically the military judge’s thinking makes sense based cn
the [SWGDAM] guidelines and the evidence.”19% This is an example
of the military judge conducting his own analysis of the
evidence, discussed infra. The military judge and appellant
misunderstand allelic dropout. An allelic dropout means data is
missing from the genetic information that was detected; the
allele i1s present but cannot be seen.1?® Accordingly, it is
possible for two individuals to contribute to a sample but only
cne person’s alleles are detected. Ms. Hanna applied a formula
that accecunted for more than one contributor.1® In fact, the
defense expert conceded a statistic that assumes more than one

ALY

contributor to the sample is scientifically sound, stating, “so
now we’re formally entertaining and using a statistic that would
require more than one contributor, but none the less that is
something thét could be done. 107

Finally, the military judge erronecusly found that an
assumption of two potential contributors to the genetic material

in this case “would presumably result in a different formula

producing a different statistic than the one KCPCL developed (1

102 Appellant’s Br. 19, n.3.
105 R, at 39.

106 R, at 23-24, 40, 47-48.
107 R, at 75.
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in 220).719% This clearly erroneous finding was directly
contradicted by the military judge’s personal exchange with Ms.
Hanna. The military judge specifically asked Ms. Hanna whether
the formula accounted for two potential contributors:

Q. S0 hypothetically if one person contrikbuted

two allelies and another perscn contributed

three alleles in order to be included as a

possible match you have to have all five

despite the fact that - -

A. You’d have to share—you’d have to have the

same alleles just by chance.

Q. And the probability or the percentage

calculation somehow accounts for this?

A. Yes, what’s taking in consideration of just

looking at what alleles are there.10?
Again, Ms. Hanna stated multiple times that KCPCL’s formula was
limited to only two potential contributors.!® While technically
there was an unknown number of contributors because one
individual could have contributed all the alleles to the sample
or two individuals could have contributed a combination of
alleles to the sample,!!! Ms. Hanna made clear that it was not
scientifically valid to assume more than two contributors to the

sample in this case (i.e., an infinite number of

contributors) .12

108 App. Ex. XII, p. 6.

102 R. at 50 (emphasis added).

110 R, at 23-24, 39-40, 47-48.

1 R, at 24.

112 R, "at 47-48. Some of Ms. Hanna’s testimony was disjointed
because the military judge inexplicably allowed the defense to
cross-examine her first despite the fact that the government
bore the burden of proof at the motions hearing.
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C. The military judge unreasonably applied the law to the facts
in this case by impermissibly usurping the fact finder’s role.

As the CCA recognized, a military judge must respect the
differing roles for the judge and jury. The military Jjudge is a
gatekeeper who may exclude junk science and an expert opinion
“which is connected to existing data only by the ipse dixit of
the expert . . . where there i1s simply too great [of] an
analytical gap between the data and the opinion proffered.”!13
However, the military judge’s inguiry should not focus on the
expert’s ultimate conclusions but on the expeﬁt’s principles and
methecdology.114 The question for the military judge is not
whether he finds one expert correct and more persuasive than
another expert.!!S Courts recognize there is a range in which
experts may reascnably disagree.!''® The military judge’s role is
to “screen all evidence for minimum standards of édmissibility
and to let the factfinder determine which evidence is more
persuasive.”!? Accordingly, even in extreme cases of “shaky”
scientific evidence, “[v]igorous cross—-examination, presentation

of contrary evidence, and careful instruction on the burden of

113 3E v. Joliner, 522 U.8. 136, 146 (1997); accord United States
v. Billings, €1 M.J. 163, 1e8 (C.A.A.F. 2005).

114 sSanchez, €65 M.J. at 149-50.

115 United States v. Kaspers, 47 M.J. 176, 178 (C.A.A.F.

1997) (internal citaticons comitted).

116 sanchez, €5 M.J. at 150.

117 RKaspers, 47 M.J. at 178 {(internal citaticns omitted).
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proof are the traditional and appropriate means of attacking
shaky but admissible evidence, 118

In this case, the military judge usurped the factfinder’s
role by substituting his own interpretation of the science for
the explanations provided by qualified experts. The CCA
observed that the military judge “became his own expert,
conducted his own analysis of the evidentiary DNA data and
application of the SWGDAM guidelines in a manner not addressed
by any of the experts.”!!® Appellant argues that the military
judge was “free to abply the evidence to KCPCL’s formula in
order to guestion its reliability—which is exactly what the
military judge did here.”120 However, the military judge is not
a gualified expert in DNA testing and analysis. He lacks the
reguisite training, education, and experience to correctly apply
this scientific evidence to KCPCL’s formula. As discussed
supra, the militafy judge concluded that an assumption of two
potential contributors to the genetic material in this case
“would presumably result in a different formula producing a
different statistic than the one KCPCL developed (1 in 220) 7121

contrary to the expert testimony from Ms. Hannal?? and the

118 paubert, 509 U.S. at b596.

1% Hepning, 2015 CCA LEXIS 376, at *19.
120 pppellant’s Br. 18-19.

121 ppp. Ex. XII, p. 6.

122 R. at 50.
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defense expert’s concession that a statistic that assumes more
than one contributor is scientifically sound.143

Morecover, the military judge usurped the factfinder’s role
by adopting a portion of the defense expert’s testimony who as
appellant states “the military judge found compelling.”?124
However, the military judge’s role as gatekeeper was net to
assess which expert was more compelling. Rather, his
gatekeeping function under Mil. R. Evid. 702 and the Daubert
framework required him to “screen all evidence for minimum
standards of admissibility and to let the factfinder determine
which evidence is more persuasive.”!?s

Both government and defense experts rely upon the same data
and information; they merely differ in their interpretation of
that data.!'4® Ms. Hanna conducted the testiﬁg, documented the
procedures used, and her results are “reviewed and everybody can
replicate [1t].”1?7 1Indeed, the defense expert produced its own
electropherograms or images of the same data.!?® The defense
expert reanalyzed this data and relies upon the same information

as Ms. Hanna.?® The defense expert alsc agreed that appellant

123 R, at 75.

124 Appellant’s Br. 13.

125 Kaspers, 47 M.J. at 178 (internal citations omitted).
iz6 R, at 33, 42-43, 60-e6l.

127 R. at 36,
128 R, at 14,
129 R, at 33, 53.
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possesses the same five alleles detected in the evidentiary
sample. 130

Most impcrtantly, the defense expert conceded there are
three scientifically valid ways to interpret the data, stating:

What I would prefer to say is that there are
essentially three ways that one might lcok
[at this case, five alleles at four loci].
If an individual has two alleles and yet
only one 1is observed at that locus in an
evidence sample, one might conclude that the
individual cannot be excluded because
dropout had occurred. Another is that the
individual - - another possible conclusion
is that the individual is actually excluded
because dropout did not occur, and a third
conclusion might be to refrain from drawing
a conclusion . . . it’s simply safest to
walk away and say that we don’t care to draw
a conclusion at all.!3!

The defense expert adopted the third interpretation, stating
that he is only comfortable concluding that the data is

inconclusive, which is his personal cpinion.132 The military
judge erronecusly adopted the second interpretation of the data.
He stated, “if you assume nc allelic dropout occurred,

lappellant] must be excluded as a contributor regardless of the

130 R, at 56, 67-70. Although appellant disputes this fact, the
defense expert explained that appellant has all five of the
alleles detected in the evidentiary sample and appellant alsc
has two other alleles that were not detected. R. at ©69. The
defense expert stated that “at the end of this process there
were seven opportunities to match. Five of those alleles are
found . . . .” R. at 69.

131 R, at 70.

13z R, at 61.
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number of contributors.”133 He continued his analysis by
providing his opinion of which alleles would be present in the
sample if no allelic dropout cccurred.!3 Again, no expert
adopted this interpretation.?®3®

Ms. Hanna adcpted the first interpretation and the CCA
properly concluded that her cpinion is “connected by a long-
used, reproducible, announced, audited, and written formula.”13¢
Appellant concedes that the CCA’s determination of Ms. Hanna's
opinion “may be true” but argues “only if the requirement for
establishing the scientific reliability of a method is reliance
upon the originatecr (nee {sic] benefactcr) of that
methodology.”137 Appellant further argues “that is simply not
how it works.”13% Appellant cites no legal authority for the
proposition that an expert’s explanation of the methodology and
scientific principles forming the basis of her scientific
opinion is insufficient to establish the reliability factor in

the Daubert framework. Indeed, in United States v. Youngberg,'

133 App. Ex. XII, p. 6.

134 App. Ex. XII, p. 6.

135 pAlthough the defense expert stated he was more comfortable
not making a conclusion, he conceded that there is a “good
chance” that allelic dropout may have occurred due to the small
size of the sample. R. at 72, 76.

136 Henning, 2015 CCA LEXIS 376, at *17.

137 Appellant’s Br. 18.

138 pppellant’s Br. 18.
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this court found the government expert’s testimony sufficient to
establish the reliability of DNA evidence.l3?

Ms. Hanna is a gualified expert in DNA testing and
analysis, ¥ which appellant does not dispute.!®l The analytical
steps she applied in KCPCL’s formula are traceable and reliably
flow from the assumptions she made in this case.!¥? The DNA
testing and analysis was subject to a technical review by
another expert who agreed with Ms. Hanna’s conclusicns.!'®3 The
laboratory publishes their testing procedures and statistical
formulae, including the alleles present statistic used in this
case.!¥4 Their procedures and statistical formulae have been
subjected to extensive peer review and KCPCL has never failed.!%®
For example, the American Society of Crime Lab Directors
Laboratory Accreditation Board has issued multiple accreditation

certificates to KCPCL throughout the past fifteen years.'?® 1In

138 nited States v. Youngberg, 43 M.J. 379, 387 (C.A.A.F. 1995).
In Youngberg, the expert’s testimony included: the process of
DNA testing, its general acceptance in the scientific community,
the testing could be duplicated, and was reliable. Id.

149 App. Ex. XIT, p. 5; App. Ex. IX, encl. 8 (Ms. Hanna’'s
curriculum vitae).

1l Appellant’s Br. 11,

142 R, at 21, 30.

143 R, at 36, 96. 1In a technical review, another expert
evaluates all of the data, conclusions, reports, and notes to
“ensure there is an appropriate and sufficient basis for the
scientific conclusions.” R. at 96; App. Ex. IX, encl. 12.

144 R, at 34-35.

145 R, at 35.

116 ppp. Ex. IX, encls. 3-7.
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addition, KCPCL receives an audit every year and an external
audit at least once every two years.!'!? The laboratory has been
using the alleles present statistic for approximately fifteen
years and the laboratory has been audited and inspected on |
approximately ten different occasions.!*® These auditors and
accreditors evaluated the alleles present statistic and approved
its use as the laboratory has passed all of the audits.!4?

In fact, the military judge found that KCPCL’s formula was
testable and subject to peer review.!30 The Daubert court
;ecognized that peer review and publication is a component of
“‘good science’ in part because it increases the likelihood that
substantive flaws in methodology will be detected.”!’! The
extensive peer review and vetting of the alleles present

statistic demonstrates that it is “good science.” If there was

147 g. at 35, Be.

148 R, at 21, 102. The laboratory receives audits under three
sets of guiding standards: the international standards used
across the world, supplemental standards to these international
standards, and the guality assurance standards issued by the FBI
in conjunction with the SWGDAM. R. at 88. Auditors review
individual cases and case work produced by each analyst at
KCPCL. R. at 86-87. Auditors have previously reviewed case
files applying the alleles present statistic used in this case
and KCPCL’s manual, which includes all statistical formulae,
equations, and guidelines. R. at 35, 87.

143 R, at 35, 101-02Z.

130 App. Ex. XII, p. D.

151 paubert, 509 U.8. at 59%4; see alsc United States v. Nimmer,
43 M,J. 252, 259 (C.A.A.F. 1995) (“Publication increases the
likelihood that substantive flaws in methodology will be
detected.”) .

28



a substantive flaw in KCPCL’s methodology, the auditors and
accrediting bodies within the scientific community would have
identified it.1%2

Therefore, the experts’ difference in the interpretation of
the data falls within the reascnable range in which experts may
disagree. By adopting a pcrtion of the defense expert’s
testimony in his ruling—an interpretation no expert adopted, the
military Jjudge improperly exceeded his role as gatekeeper and
invaded the factfinder’s role.153
D. The military judge alsc unreasonably applied the law to the
facts because the procbative value of the evidence was not
substantially outweighed by unfair prejudice.

Under Mil. R. Evid. 403 and the sixth Houser prong,
“[llogically relevant and reliable expert testimony ‘may be

excluded if its probative value is substantially outweighed by

the danger of unfair prejudice, confusion of the issues, or

132 R. at 35, 101-02.

153 The military judge also erred in the application of the law
to the facts of this case, in part, because he placed an undue
reliance upon the lack of known error rates. Courts have
cautioned against placing an undue reliance upon error rates.,
See United States v. Bell, 72 M.J. 543, 554 (Army Ct. Crim. App.
2013) {recognizing that error rates “‘neither necessarily nor
exclusively applly] to all experts in every case.’”) (quoting
Kumho Tire Co. v. Carmichael, 526 U.S5. 137, 138 (1999)).
Indeed, the government presented no evidence of error rates for
the DNA evidence admitted in Youngberg. Youngberg, 43 M.J. at
386-87.
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misleading the members.’”!® The military Jjudge misapplied the
law to the facts because the probative wvalue of this evidence is
high and the military judge failed to consider any of the
safequards established in Daubert that reduce the risk of unfair
prejudice. With a proper application of the Daubert safeguardé,
the probative value of the DNA analysis in this case is not
substantially outweighed by unfair prejudice.

Bppellant argues that the defense expert testified that
“the statistical significance of KCPCL’s ratio was ‘very
weak,’”155 First, this testimony does not constitute a legal
determination of the probative value of this evidence. Under
Mil. R. Evid. 401, evidence is logically relevant if “it has any
tendency to make a fact [of consequence] more or less probable
than it would be without the evidence . . . .”15% Here,
appellant cannot be excluded as a potential contributor to a
sample of the genetic material from the victim’s underwear.t!s?
Accordingly, the DNA evidence has & tendency to make a fact of
consequence—that sexual contact between appellant and the victim
occurred—more probable. Second, courts have been “reluctant to

enunciate a threshold that delineates the level of statistical

134 Houser, 36 M.J. at 399-400 (quoting Mil. R. Evid. 403); see
also, Daubert, 509 U.S. at 595 (noting the applicability of the
403 balancing test}.

155 Appellant’s Br. 21.

156 Mil. R. Evid. 401.

157 R. at 42.
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significance required for DNA evidence to be admissible.”!>8
Indeed, even DNA evidence of a “low statistical value is
probative to show that [an accused] cannot be excluded as &
contributor to the DNA sample. 19

The CCA preperly made a legal determination that the
probative value of this evidence is high because appellant
cannot be excluded as a potential contributor.'® Furthermcre,
in this same sample, the DNA analysis excluded the other.male
individuals who were present on the night of the offenses.!®!
Appellant argues the military judge “erred on the side of
exclusion” and the CCA “erred on the side of inclusicn.”162
However, as a hatter of law, Mil. R. of Evid. 403 favors
admission.'® Courts applying the sixth Houser factor also
strike a balance in faver of admission given the “‘liberal
admissibility standards of the federal and military rules and
the express teachings of Daubert.’”18 The military judge

misapplied the law by “err[ing] o¢on the side of exclusiocn.”

158 [nited States v. Graves, 465 F., Supp. 2d 450, 458 (E.D. Pa.
2006) .

159 1.

160 R, at 42.

161 R, at 50.

162 appellant’s Br. 20-21.

183 United States v. Teeter, 12 M.J. 716, 725 {(A.C.M.R. 1981) (“In
weighing the probative value of evidence against the dangers of
prejudicial impact, the general rule is that the balance should
be struck in favor of admission.”).

164 Sanchez, 65 M.J. at 152 (quoting Amorgiancs v. Amtrak, 303
F.3d 256, 267 (2d Cir. 2002)).
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Next, the military judge misapplied the law in stating that
the DNA analysis is too favorable te the government because by
using the statistic (1 in 220), only seven people from the city
population could be potential contributors to the genetic
material.l®® However, as a matter of law, “the mere fact that
[evidence] support([s] the prosecution’s case against [an
appellant] does not make [the] evidence unduly prejudicial.”1%®
Moreover, the DNA analysis is not misleading because Ms. Hanna
properly limited the scope of her results. She does not claim
that appellant is the contributor to the genetic material.l®?
Rather, appellant is a potential contributor and she freely
admitted that she is not asserting “it’s this one perscn and
this is their profile.®188

Moreover, the military judge misapplied the law in stating
that the expert testimony will lead to a mini-trial. This case
involves serious allegations that deserve the factfinder’s full
attenticn. Appellant is charged with rape and committing other
acts of sexual assault.!'®® He denies the sexual contact
occurred.!’™ Since the DNA evidence is probative in determining

whether appellant committed these criminal acts, the evidence

185 App. Ex. XII, p. 6.

166 nited States v. Meeks, 35 M.J. 64, 69 (C.M.A. 1992}.
167 R, at 20. '

168 R, at 20.

165 Charge Sheet.

170 App. Ex. XII, p. 1, para. 1.
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will not be a waste of time for the factfinder and the CCA
properly reasoned these issues are the essence of the trial.l7l
Finally, the military judge misapplied the law by stating
that “the panel members will put aside the ‘technical’ issue
they do not understand and default to the more straightforward
conclusion of ‘included as a possible contributor’ [b]lecause DNA
evidence is powerful (and ubiguitous on televisicn and the
. movies). . . .”172 However, in evaluating DNA evidence, courts
reason that “[a]lthough scientific and statistical evidence may
seem complicated, we do not think a jury will be so dazzled or
swayed as to ignore evidence suggesting that an experiment was
improperly conducted or that testing procedures have not been
established.”'’3 “Where the [court] provides careful oversight,
the potential prejudice of the DNA evidence can be reduced to
the point where {its] probative value outweighs it.”1!7¢
Therefore, “[e]ven DNA evidence with relatively low statistical
significance may be admitted as probative evidence, provided
that certain safeguards are afforded.”1’s Appropriéte safeguards

A

include “[v]igorous cross-examination, presentation of contrary

171 Henning, 2015 CCA LEXIS 376, at *22.

172 ppp. Ex. XII, p. 6.

173 United States v. Jakobetz, 8955 F.2d 786, 797 (2d Cir. 1992).
174 Graves, 465 F. Supp. 2d at 458 (quoting United States v.
Chischilly, 30 F.3d 1144, 1158 (9th Cir. 1994)).

175 14.

33



evidence, and careful instruction on the burden of proof” as
established in Daubert.17®

The CCA properly concluded the military judge erred because
he failed to consider the neutralizing effect of the safeguards
established in Daubert. For example, appellant’s defense
counsel fully understands the nuances of the DNA evidence in
this case and he effectively cross-examined the experts on the
science during the moti§ns hearing.l”7 The defense expert
communicated the defense interpretation of the DNA evidence in
easy to understand, laymen’s terms during the motions heafing.”5

Moreover, the military Jjudge failed to even consider using
the voir dire process and instructions to inform the panel
members on the appropriate way to evaluate the DNA evidence in
this case. A military panel is intelligent, educated,
sophisticated, and possess an appropriate judicial temperament
as each member must meet the criterié set forth in Article 25,
UCMJ.17® Finally, the Military Judges’ Benchbook provides an
instruction on expert testimony that the military judge could
have further tailored to serve as another safeguard in this

case.189 Under the law, “[albsent evidence to the contrary, the

176 pDaubert, 509 U.S. at 596.

177 R. at 17-31, 46-49, 94-96.

~ 178 R, at 52-80.

178 UCMJ art. 25.

180 pep’t of Army, Pam. 27-9, Legal Services: Military Judges’
Benchbook, para. 7-9-1 (10 Sept. 2014).
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MEMORANDUM OPINION AND ACTION ON APPEAL
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HAIGHT, Judge:
BACKGROUND
Although the science involved in this government appeal is beyond the ken of
even relatively experienced jurists, as well as the typical layperson, the facts are

simple.

The alleged victim, SLN, reported that appellee raped her. Major (MAJ)
Henning denied any and all sexual contact with SLN. Genetic material was

! Senior Judge COOK took final action in this case prior to his departure from the
court and retirement.

2 Judge WEIS took final action in this case while on active duty.
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recovered from the underwear SLN wore the evening in question. The Kansas City
Police Crime Laboratory (KCPCL) conducted deoxyribonucleic acid (DNA) testing
on that genetic material. After testing and analysis, the KCPCL reported that MAJ
Henning could not be excluded as a potential minor contributor to the tested sample.
Furthermore, the KCPCL is of the opinion that approximately 1 in 220 unrelated
individuals in the general population would be a match to the minor contributor’s
profile. Major Henning was charged with the rape of, and other sexual crimes
against, SLN.

The defense moved to “prohibit the government from offering any expert
testimony concerning MAJ Henning being a possible contributor of genetic material
recovered from the underwear of [SLN].” The defense asserted that the DNA
analysis conducted by the KCPCL and which the government seeks to introduce
“does not meet the requirements for expert testimony established by [Military Rule
of Evidence] 702, United States v. Houser [36 M.J. 392 (C.M.A. 1993)], and
Daubert v. Merrell Dow [Pharms., 509 U.S. 579 (1993)].” After an Article 39(a)
session, the military judge granted the defense motion and ruled that “[e]vidence
that [MAJ Henning] is a possible contributor to the genetic material recovered from
[SLN]’s underwear is excluded.” The government, pursuant to Rule for Courts-
Martial [hereinafter R.C.M.] 908 and Article 62, UCMJ, appeals the decision of the
military judge.

After oral argument and consideration of the government appeal, we find the
military judge abused his discretion in his ruling to exclude.

ARTICLE 39(a), UCMJ, HEARING

For purposes of this motion, the defense called Ms. Jessica Hanna, the
KCPCL employee who conducted the DNA testing in this case. From a sample
identified during serological screening of SLN’s underwear, Ms. Hanna extracted
DNA, amplified and analyzed that DNA, and was able to identify a “major profile”
from a female as well as a “minor profile” from a male. This minor profile or
genetic information revealed “five alleles at four different locations [loci].” Major
Henning’s DNA also has those same five alleles at those same four loci. Therefore,
he cannot be excluded as a potential contributor.® Then, Ms. Hanna applied a
statistical formula labeled an “alleles present statistic” in order to determine the
weight of Major Henning’s DNA match or, in other words, the frequency of those in
the general population with DNA that could possibly match the minor profile. The
calculated frequency was 1 in 220.

3 This is particularly pertinent as, according to KCPCL, the two other males present
in SLN’s home on the night in question were both excluded after comparison to the
DNA profile.
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The defense also called Dr. Krane, an expert in the field. While having
significant concerns with the KCPCL’s calculated ratio of 1 in 220, Dr. Krane
acknowledged that it was “factually correct” that Major Henning’s genetic
information does match the minor profile to the extent that the profile only revealed
five alleles at four loci. In other words, Dr. Krane confirmed that Major Henning’s
DNA does, in fact, have those same identified five alleles at those four identified
specific loci. Furthermore, Dr. Krane did not dispute that the minor profile derived
from the genetic information recovered from the sample found in SLN’s underwear
accurately reflected the presence of those five alleles at those four loci. Therefore,
Dr. Krane did not question any of the scientific testing performed or the resulting
data; his critique dealt with the appropriate statistical significance that should be
attached to those results.

Dr. Krane identified various bases for his overall concern. First, the minor
profile at issue was derived from an exceedingly small amount of DNA. Second,
similar to the first basis, five points of comparison does not provide much
information concerning the other points where Henning’s DNA might not match.
Third, the KCPCL’s “alleles present statistic” assumes allelic dropout,* because if
allelic dropout had not occurred, then Major Henning would effectively be excluded.
But, Dr. Krane later acknowledged twice that “the less template DNA that you start
with, the more likely locus dropout and allelic dropout there will be.” Fourth, as the
statistical analysis was applied to a “minor profile” with low peaks, as opposed to a
“major profile” with high peaks, the interpretation thereof must not only account for
allelic dropout and drop-in but also take into consideration “stutter peaks” and how
those stutters could possibly be allelic peaks of a “minor contributor.” For this
instance, Dr. Krane testified that the 1 in 220 statistic is “very weak by DNA
profiling standards . . . but that number would have been less impressive still if
those stutter peaks had been added into the calculation.” Finally, Dr. Krane is of the
opinion that in scenarios such as the present, where there is a combination of the two
factors of “unknown number of contributors” and “possible or assumed allelic
dropout,” “then all bets are off” and the safer course of action would be to report the
findings as “inconclusive.”

Succinctly, when asked what conclusions could be drawn from the results of
the KCPCL’s DNA testing in this case, Dr. Krane stated:

What | would prefer to say is that there are essentially
three ways that one might look at such a circumstance. If
an individual has two alleles and yet only one is observed
at that locus in an evidence sample, one might conclude
that the individual cannot be excluded because dropout

* Allelic dropout is the failure to detect an allele within a sample or failure to
amplify an allele during the polymerase chain reaction process.



HENNING—ARMY MISC 20150410

had occurred. Another is that the individual -- another
possible conclusion is that the individual is actually
excluded because dropout did not occur, and a third
conclusion might be to refrain from drawing a conclusion
and say that we can’t say if dropout or what the likelihood
that dropout has or has not occurred is, therefore, since we
can’t decide which of those two possibilities is most likely
or how to capture that into some sort of statistic it’s
simply safest to walk away and say that we don’t care to
draw a conclusion at all.

The government called Mr. Scott Hummel, the Chief Criminalist of the DNA
Biology Section at the KCPCL. In that capacity, he is responsible for quality
assurance at the lab. Generally, the KCPCL is accredited by the American Society
of Crime Lab Directors, Laboratory Accreditation Board and is also externally
audited to ensure its personnel, policies, and procedures are in accordance with the
Scientific Working Group on DNA Analysis Methods (SWGDAM) guidelines, the
FBI-issued quality assurance standards, as well as the international standards used
by the scientific community “not in just this country, but across the world.”
Specifically, the KCPCL is currently accredited, and all of its “statistical formulas,
equations, guidelines,” to include the “alleles present statistic,” along with particular
case files in which such equations were used were provided to and reviewed by the
accrediting body.

Mr. Hummel defended the formula used in this case. He explained the
formula, which accounts for an unknown number of contributors and allelic dropout,
is a “modification of an unrestricted random match probability” and does not violate
SWGDAM guidelines. To the contrary, according to Mr. Hummel, this “possible
permutation or calculation” is actually contemplated by or alluded to in those
guidelines. Furthermore, Mr. Hummel testified that the KCPCL’s analysis does
consider and take into account “stutter peaks” and their possible interplay with
“minor contributor allelic peaks.”

Dr. Krane was recalled. He was specifically asked if the KCPCL’s formulas
are “somehow not following the SWGDAM guidelines,” to which he responded, “I
think it would be best to say I’m saying something a little bit different. 1’m saying
that they’re not being applied appropriately. The formulas in their operating
procedures and their interpretation guidelines are clearly consistent with and derived
from the SWGDAM guidelines.”

THE MILITARY JUDGE’S RULING

Faced with a classic battle of the experts, the military judge granted the
defense motion and excluded “[e]vidence that the Accused is a possible contributor
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to the genetic material recovered from Mrs. [SLN]’s underwear.” The military judge
found, inter alia, as fact:

1.

2.

w

“The Accused’s DNA matched five alleles at four loci in the minimal
minor profile from the underwear.”

“SWGDAM is the definitive authority on reliable procedures and methods
for forensic DNA testing and analysis.”

“The SWGDAM Guidelines are mostly that: guidelines.”

“The Guidelines clearly state that RMP [Random Match Probability
statistical calculations] and CPE/I [Combined Probability of Exclusion or
Inclusion statistical calculations] are incompatible with each other.

. “KCPCL used a statistical calculation in this case that does precisely what

the Guidelines state is ‘precluded,’” that is, a combination of RMP and
CPE/I.

. “The amount of human, male DNA used in the testing process in this case

that resulted in the conclusion that the Accused was included as a potential
contributor to the genetic material in Mrs. [SLN]’s underwear was the
equivalent to three or four human cells.”

In accordance with Dr. Krane’s testimony, “because this was an
exceedingly small quantity,” “because of the possibility of allelic dropout
or drop-in (e.g., through contamination),” and because this was a minimal
minor sample, this was “the most difficult sample that could be
interpreted.”

. “Ms. Hanna did not conclude, one way or another, whether allelic dropout

had occurred in the sample.”

After reciting the law and standards pertaining to the admission of expert
testimony and his role as gatekeeper, the military judge then concluded:

1.

2.

“There is no real argument about the first four Houser [36 M.J. 392]
factors in this case: they are satisfied.”

“KCPCL’s testing procedures (i.e., the extraction of DNA from an
evidentiary sample and the identification therefrom of a constellation of
specific alleles at specific loci) are not in question; they are reliable under
a Daubert analysis.”

. “However ... the *modified’ formula KCPCL applied to draw conclusions

about potential contributors in this case” was not shown to be reliable.

. The KCPCL’s “formula has never made it into (much less mentioned by)

the SWGDAM Guidelines” and “appears wholly contradictory” to the
guidelines as they “reject KCPCL’s approach.”

. The “Guidelines preclude the combination of CPE/l and RMP calculations

in a given sample.”

. An apparent flaw with the KCPCL’s formula is “if you assume two

contributors to the sample in this case, then the Accused could not have
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contributed all five of the alleles detected; the second person would have
had to contribute at least one of the alleles (and possibly more). This is
true regardless whether allelic dropout had occurred.”

7. The formula the KCPCL used did not rely on a conclusive determination
whether allelic dropout had occurred.

8. “This battle of the experts would certainly be a mini-trial within the trial,
with multiple experts being called and recalled to rebut one another on a
highly technical issue the panel members will likely have a difficult time
understanding.”

9. "Using the 1 in 220 statistic, in a population as small as Weston, Missouri
(1,641 in the 2010 census (citation omitted)), only 7 people could be
contributors to the genetic material in Mrs. [SLN]’s underwear.”

10. Because the “Government is sure to point out that of those seven possible
people, only one was in Mrs. [SLN]’s house, . . . the probative value is
substantially outweighed by the danger of unfair prejudice, misleading the
panel members, and waste of time.”

LAW AND DISCUSSION

On appeal, “[w]e review de novo the question of whether the military judge
properly performed the required gatekeeping function of [Military Rule of Evidence]
702” and “*properly followed the Daubert framework.”” United States v. Flesher,
73 M.J. 303, 311 (C.A.A.F. 2014) (citing United States v. Griffin, 50 M.J. 278, 284
(C.A.A.F. 1999)). However, the decision by the military judge to exclude expert
testimony is reviewed for an abuse of discretion. United States v. Sanchez, 65 M.J.
145, 148 (C.A.A.F. 2007). “A military judge abuses his discretion when: (1) the
findings of fact upon which he predicates his ruling are not supported by the
evidence of record; (2) if incorrect legal principles were used; or (3) if his
application of the correct legal principles to the facts is clearly unreasonable.”
United States v. Ellis, 68 M.J. 341, 344 (C.A.A.F. 2010). Additionally, “[a]n abuse
of discretion exists where reasons or rulings of the military judge are clearly
untenable and . . . deprive a party of a substantial right such as to amount to a denial
of justice.” United States v. Travers, 25 M.J. 61, 62 (C.M.A. 1987) (internal
quotation marks and citations omitted); see also Flesher, 73 M.J. at 311. Also,
because this case came to this court by way of a government appeal under Article 62,
UCMJ, we are limited to reviewing the military judge’s decision only with respect to
matters of law and are bound by the military judge’s findings of fact unless they
were clearly erroneous. We cannot find our own facts or substitute our own
interpretation of the facts. United States v. Cossio, 64 M.J. 254, 256 (C.A.A.F.
2007) (citing United States v. Mizgala, 61 M.J. 122, 127 (C.A.A.F. 2005)).

We determine the military judge made two clearly erroneous findings of fact
as well as multiple erroneous conclusions when applying the law and acting in his
gatekeeper role.
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Military Judge’s Findings of Fact

The military judge found, as fact, that the “alleles present statistic” formula
utilized by the KCPCL is expressly precluded by the SWGDAM guidelines. This
finding is in error. First, as everybody agreed, to include the military judge, the
male minor DNA profile was derived from an exceedingly small sample. Page 1 of
the SWGDAM guidelines reads, “Some aspects of these guidelines may be
applicable to low level DNA samples.” This prolonged caveat continues, “Due to
the multiplicity of forensic sample types and the potential complexity of DNA
typing results, it is impractical and infeasible to cover every aspect of DNA
interpretation by a preset rule.” In fact, laboratories are encouraged to use their
professional judgment, expertise, and experience to review their standard operating
procedures, update their procedures as needed, and utilize written procedures for
interpretation of analytical results.

That is precisely what the KCPCL has done. Based upon its collective
expertise and judgment and in accordance with SWGDAM guidelines, it has
incorporated in its DNA Analytical Procedure Manual an *“alleles present statistic.”
This formula “accounts for allelic drop-out and makes no assumption regarding the
number of contributors.”®

The aforementioned formula has been used by the KCPCL for 15 years, and
the KCPCL, along with its manuals, procedures, and written methods of statistical
calculations, has been audited and inspected “about ten different times” to ensure it
is not running afoul of the SWGDAM guidelines or the FBI’s Quality Assurance
Standards for Forensic DNA Testing Laboratories. Finally, paragraph 4.1 of the
SWGDAM guidelines mandates, “The laboratory must perform statistical analysis in
support of any inclusion that is determined to be relevant in the context of a case,
irrespective of the number of alleles detected and the quantitative value of the
statistical analysis.” The KCPCL did not mix preset and firm RMP and CPE/I
formulae. It modified an RMP calculation in accordance with their assumptions, as
is its scientific prerogative. Other scientists may feel it “safer” to do otherwise, but
that does not mean the formula is expressly forbidden by the applicable guidelines.

The military judge also found, “Ms. Hanna did not conclude, one way or
another, whether allelic dropout had occurred in the sample.” This finding and its
corresponding conclusion are clearly erroneous and unsupported by the record.
When statistically analyzing the minor profile, the KCPCL assumed allelic dropout
and then necessarily concluded that this dropout occurred when reporting the
frequency ratio. Both of the witnesses from the KCPCL testified clearly and
repeatedly that the “alleles present statistic” accounts for allelic dropout and is

® The “alleles present statistic” is the calculation of the alleles present at each
genetic location accounting for possible drop-out of the sister allele in a genotype.
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utilized in those scenarios where allelic dropout is assumed. In fact, one of Dr.
Krane’s main criticisms of the KCPCL’s analysis in this case is that it was premised
upon the assumption and conclusion that allelic dropout had, in fact, occurred. Dr.
Krane explained that “[Ms. Hanna]’s statistic is predicated on the fact that dropout
did occur. Her inclusion of Major Henning as a possible contributor is predicated on
the idea that dropout must have occurred. . . . If dropout had not occurred . . . then
Major Henning is actually excluded as a possible contributor.”

Military Judge’s Conclusions of Law

The military judge concluded the government had not shown the statistical
evaluation applied by the KCPCL in this case to be “reliable.” In determining that
the military judge abused his discretion in so concluding, we do not do so lightly.
We may not apply a review more “stringent” than abuse of discretion to a trial
court’s decision to receive or exclude evidence and similarly may not reverse unless
the trial ruling was “manifestly erroneous.” GE v. Joiner, 522 U.S. 136, 142-43
(1997). Likewise, we acknowledge a “court of appeals applying ‘abuse of
discretion’ review to such rulings may not categorically distinguish between rulings
allowing expert testimony and rulings which disallow it,” nor was the military judge
required “to admit opinion evidence which is connected to existing data only by the
ipse dixit of the expert.” Id. at 142, 146. That said, we find the military judge’s
exclusion of any and all evidence that MAJ Henning is a possible contributor to the
genetic material recovered from SLN’s underwear was manifestly erroneous.

In this case, both parties present experts who agree on the underlying science
of DNA extraction, matching, and comparison and also agree on the underlying data
that was generated, that is, five alleles present at four loci. They disagree, however,
on what is to be concluded from that data. Daubert is clear:

The inquiry envisioned by [Federal Rule of Evidence] 702
is, we emphasize, a flexible one. Its overarching subject
is the scientific validity -- and thus the evidentiary
relevance and reliability -- of the principles that underlie a
proposed submission. The focus, of course, must be solely
on principles and methodology, not on the conclusions
that they generate.

Daubert, 509 U.S. at 594-95. The proffered frequency ratio of 1 in 220 is not
connected to the presence of those specific five alleles at those specific four loci by
the ipse dixit of Ms. Hanna; rather, it is connected by a long-used, reproducible,
announced, audited, and written formula.

In excluding evidence of the statistical significance of the matching minor
profile, the military judge expressly adopted Dr. Krane’s conclusion that this would



HENNING—ARMY MISC 20150410

be attaching weight to an “exceedingly small quantity” and is “the most difficult
sample that could be interpreted.” Dr. Krane did not testify that no conclusions
could be drawn from the minor profile; he testified it would be “safer” to not draw
any conclusions from such a profile. Our superior court has addressed a scenario
where experts in the field differ in their interpretation of the underlying facts and
how much weight, if any, should be given to those facts in deriving an opinion. See
Sanchez, 65 M.J. at 151. In that case, it is made clear that any requirement that
experts agree on a certain interpretation “would be at odds with the liberal
admissibility standards of the federal [and military] rules and the express teachings
of Daubert.” Id. at 152 (quoting Amorgianos v. Amtrak, 303 F.3d 256, 267 (2d. Cir.
2002)). Furthermore,

A review of the caselaw after Daubert shows that the
rejection of expert testimony is the exception rather than
the rule . . .. The trial court’s role as gatekeeper is not
intended to serve as a replacement for the adversary
system. As the Court in Daubert stated: “Vigorous cross-
examination, presentation of contrary evidence, and
careful instruction on the burden of proof are the
traditional and appropriate means of attacking shaky but
admissible evidence.”

United States v. Billings, 61 M.J. 163, 169 (C.A.A.F. 2005) (citation omitted). At

worst, the KCPCL’s approach was shaky science; it was definitely not junk science
and should not be excluded. See Sanchez, 65 M.J. at 153 (citing Kumho Tire Co. v.
Carmichael, 526 U.S. 137, 152 (1999)).

A trial judge certainly can and should form an opinion as to the reliability of
differing scientific approaches when performing his role as gatekeeper. However,
here, the military judge overstepped his bounds and conducted his own scientific
analysis and statistical evaluation. In the “Conclusions” portion of his ruling, the
military judge points out his perceived flaws in the KCPCL’s formula and then
proceeds to discuss the possibilities of heterozygous or homozygous alleles at
various loci and how those eventualities would potentially impact the appropriate
statistical approach. The problem lies in his statement, “First, if you assume two
contributors to the sample in this case, then the Accused could not have contributed
all five of the alleles detected; the second person would have had to contribute at
least one of the alleles (and possibly more). This is true regardless whether allelic
dropout had occurred.” Not only do we question the scientific and mathematical
validity of the above statement, it is wholly unsupported in the record. None of the
experts testified consistent with the military judge’s base premise. Accordingly, we
are left with the distinct impression that in this battle of the experts, the military
judge became his own expert, conducted his own analysis of the evidentiary DNA
data and application of the SWGDAM guidelines in a manner not addressed by any
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of the experts, and consequently impermissibly assumed a role far different than that
of gatekeeper.

In the same portion of his ruling, the military judge criticized the government
for providing “no evidence of error rates with regard to KCPCL’s formula or what
the statistical cutoff is for inclusion as a possible contributor (e.g., is 1 in 100,000 a
permissible statistic to be included?).” Regardless of the obvious observations that a
pure numerical cutoff line would, by definition, go to the weight of a factual finding
as opposed to its validity or admissibility and that a statistical cutoff is a distinct
concept from an error rate, we again look to Sanchez. “Nothing in the precedents of
the Supreme Court or this Court requires that a military judge either exclude or
admit expert testimony because it is based in part on an interpretation of facts for
which there is no known error rate or where experts in the field differ in whether to
give, and if so how much, weight to a particular fact.” Sanchez, 65 M.J. at 151.

We now turn to the military judge’s Military Rule of Evidence 403 balancing
in which he found the probative value of the KCPCL’s “statistical conclusion” is
“substantially outweighed by the danger of unfair prejudice, misleading the panel
members, and waste of time.” We find three parts of his balancing to be manifestly
erroneous.

First, the military judge found the probative value of the statistical
conclusion, the 1 in 220 ratio, to be minimal. There is a disconnect between the
concerns the military judge harbored with respect to the reliability of the KCPCL’s
formula and his blanket exclusion of evidence that MAJ Henning is a possible
contributor to the discovered genetic material. In accordance with the options found
in the SWGDAM guidelines and in line with Dr. Krane’s suggestion, the most
favorable conclusion the defense could have hoped for was that comparison of MAJ
Henning’s DNA to the minor profile was either inconclusive or uninterpretable.
But, even in that event, because per SWGDAM, “statistical analysis is not required
for exclusionary conclusions,” that would still potentially leave evidence that the
other males in the house that night in question are excluded as contributors to the
male minor profile found in SLN’s underwear. In other words, in this case, the
importance of the numerical ratio may be relatively minimal. But, in light of the
categorical exclusion of other potential suspects, any evidence that MAJ Henning is
a possible contributor, even to a small degree, would still be highly probative.

Second, the military judge concludes this “battle of the experts would
certainly be a mini-trial within the trial, with multiple experts called and recalled to
rebut one another on a highly technical issue the panel members will likely have a
difficult time understanding.” We echo the Supreme Court in that this view “seems
to us to be overly pessimistic about the capabilities of the jury and of the adversary
system generally. Vigorous cross-examination, presentation of contrary evidence,
and careful instruction on the burden of proof are the traditional and appropriate

10
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means of attacking shaky but admissible evidence.” Daubert, 509 U.S. at 596. The
questions of whether SLN was assaulted and by whom do not constitute the subjects
of any “mini-trial;” rather, they are the very essence of the trial.

Third, inconsistent with his prior conclusion that the probative value of the
KCPCL’s “resulting statistical conclusion” is minimal, the military judge then
applied the 1 in 220 ratio against the population of the city where the alleged crime
occurred and concluded that his calculation that only seven people in that city could
be contributors is a significant and unfairly prejudicial statistic. The military judge
observed, “The Government is sure to point out that of those seven possible people,
only one was in Mrs. [SLN]’s house.” In this case, we find that evidence that an
accused’s DNA possibly matches that of genetic material found at the scene of the
alleged crime to indeed be prejudicial, but not even remotely unfairly so. Once a
proper foundation is laid, not only is DNA testing sufficiently reliable and
admissible, but evidence of statistical probabilities of an alleged match is admissible
as well. See United States v. Allison, 63 M.J. 365 (C.A.A.F. 2006).

CONCLUSION

“The military judge’s role as evidentiary gatekeeper does not require him to
admit only evidence that he personally finds correct and persuasive and to exclude
that which he finds incorrect or unpersuasive. Rather, the judge’s role is to screen
all evidence for minimum standards of admissibility and to let the factfinder
determine which evidence is more persuasive.” United States v. Kaspers, 47 M.J.
176, 178 (C.A.A.F. 1997). We possess, as a reviewing court, “a definite and firm
conviction that the [military judge] committed a clear error of judgment in the
conclusion [he] reached upon a weighing of the relevant factors” and thus find an
abuse of discretion. See Houser, 36 M.J. at 397 (quoting Magruder, J, The New York
Law Journal at 4, col. 2 (March 1, 1962), quoted in Quote It Il: A Dictionary of
Memorable Legal Quotations 2 (1988)).

The appeal of the United States pursuant to Article 62, UCMJ, is granted.
The ruling of the military judge to exclude evidence that MAJ Henning is a possible
contributor to the genetic material recovered from SLN’s underwear on the bases
that the KCPCL’s formula and its application in this case are unreliable and unfairly
prejudicial is set aside. The record will be returned to the military judge for action
not inconsistent with this opinion

Senior Judge COOK and Judge WEIS concur.

11
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FOR THE COURT:

St e

MALCOLM H. SQUIRES, JR.
Clerk of Court
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of the accuser(s) known to me {See R.G.M. 30é(a)). {See R.C.M. 308 if notification cannot be made.)

Frederic D. Haeussler HHC, Combined Arms Center

Typed Name of Immediate Commander Qrganization of Immediate Commander
0O-4
J‘”/{
3 = Sigratre Iy
V. RECEIPT BY SUMMARY COURT-MARTIAL CONVENING AUTHORITY
13 ;

The sworn charges were received at /3 3’ S’hours, / /7 A/éﬂ/’/d , at Headquarters, Special Troops

Designation of Command or

Battalion, Fort Leavenworth, Kansas 66027
Officer Exercising Summary Court-Martial Jurisdiction {See R.C.M. 403}

FOR THE T
Karen 8. Hanson Commander
Typad Namse of Officer Official Capacity of Officer Signing
0-5 : S
Grade
T
P Signaturs
V. REFERRAL; SERVICE OF CHARGES
14a, DESIGNATION OF COMMAND OF CONVENING AUTHORITY h. PLACE ¢. DATE [YYYYMMDD)
H0s,USACAC and Fort Leavenworth Fort Leavenworth, KS 20141121
Referred for trial to the General court-martial convened by Court-Martial Convening

Order Number 10, this headguarters

dated 6 May . 2014 . subject to the following instructions: 2 to be tried in conjunction

withvthe original charge preferred on 14 August 2014

8y Command of Lieutenant General Robert B, Brown
Command or Order
LESLIE A. ROWLEY Deputy Staff Judge Advocate
Typed Name of Officer Official Capacity of Officer Signing
0-5
Mw M
Signature =
15.
on- 21 WNovember = 2014 | (caused to be) served a copy hereof on (each of) the above named accused.
JOSEPH A. MORMAN CPT
A %ed Name of Trial Counsef Grade or Rank of Trial Counse!
T Slgratare '
7 FOOTNOTES: 1-When an appropriate cormnmander signs personally, inappiicable words are siricken.
2 - See R.C.M. 601(e) concerning instructions. If none, so state. J

DD FORM 458 (BACK), MAY 2007 APD PE v1.00



10
11

PROCEEDINGS OF A GENERAL COURT~-MARTIAL

The military Judge called the Article 39(a) session to order at Fort
Leavenworth, Kansas, at 09%02 hours, 4 December 2014, pursuant to the

following order:

Court-~Martial Convening Order Number 10, Hesadguarters, Combined Arms
Center and Fort Leavenworth, Fort Leavenworth, Kansas, dated 6 May

2014,

[END OF PAGE]



DEPARTMENT OF THE ARMY
HEADGUARTERE
U.S. ARMY COMBINED ARMS CENTER AND FORT LEAVENWORTH
FORT LEAVENWORTH, KANSAS 86027-2300

GENERAL COURT-MARTIAL CONVENING ORDER 8 May 2014
NUMBER 10

Fursuant {o the authority of General Order number 16, Meadguariers, Department of the Army,
dated 20 December 2002, a General Court-Marfial is convenead with the foliowing members
detailed as the “Primary Panel” and shall meet at the courfroom, 415 Custer Ave, Building 244,
Fort Leavenworth, Kansas 86027, unless otherwise directed:

* COL DREW R, MEYEROWICH, 0432, IN, LD&E, (20080801)
COL DAVID . KOMAR, 8055, FA, CDID, (20088501)

COL TIMOTHY P. SULLIVAN, 4813, FA, MCTF, (20120301)
*LTC ZAID 1 Y. ABDULRAHMAAN, 4071, LG, MCTP, (20101101}
LTC JOHN D DALBEY, 8671, AR, LD&E, (20110101

*LTC RENE YBARRA, 7324, EN, MCTP, (20110801}

LTC TONY L. DEDMOND JR., 0427, AD, MCTP, (20130601)
“MAJS TRACHE M. HENRYNEILL, 2795, LG, LD&E, (200080401)
MAS MANUEL GONZALEZ, 0172, FA, MCCO, (20110801)

18G ANTHONY W, BRAGG, 2554, 31E, HHC, 705TH MP BN, {201108C1)
MSG GREGORIC VILLANUEVAQCHOA, 8873, 68W, HHC, USDB, (20081101}
SFC BRUCE L. SMITH, 8819, 31E, 165TH MP CO, (20080801

SFC SEAN L. HOOKER, 8101, 31B, 500TH MP CO, (20121001)

SFC AMANDA S, JENKINS, 5228, 92Y, 2618T MP CO, (20130701}

Pursuant to the authority of General Order number 18, Headquarters, Department of the Army,
dated 20 December 2002, & Sensral Court-Martial is convenad with the following members
detailed as the “Alternate Panel” and shall meet at the courircom, 415 Custer Ave, Building 244,
Fort Leavenworth, Kansas 88027, unless otherwise directed:

LTC RYAN D. 83TRONG, 3544, Mi, LD&E, (20081101}

LTC THOMAS GOLDNER, 1371, IN, LD&E, (20100201}

LTC MICHAEL J. CATHEY, 4705, LG, LD&E, (20100901

LTC GLENN R, MOSHER, 8442, FA, LD&E, (20101101) (BASD: 18830720)

LTC RICHARD B. DAVENPORT, 4568, PO, LD&E, (20101101) (BASD: 169307283
LTC RANDY T. JCHNSON, 1288, AV, USACAC - FT. LVN, {20110201)

LTC WHCHAEL L. ESSARY, 0315, AD, MCTP, (20111101) (BASD: 12040423)

LTC JEFFREY E. REDECKER, 7821, AC, MCTP, (20111101) {(BASD: 18841015}
LTC ADAM M. CHALMERS, 86883, EN, MGTF, (20131201)

LTC AMANDA B, AKERSVORNHOLT, 7580, 1.6, LD&E, (20140307)

MAJ CEDRIC L. J. BURDEN, 8611, IN, MCTP, (20071101)

MAJ MARIA A, STEWART, 8841, AG, USACAC - FT. LVN, (20071201) (BASD: 18930415)
MAJ RODNEY D. JOHNSON, 8374, MP, MCTP, (20071201} (BASD: 18880103}
CPT JENNIFER AL EVANS, 4250, MS, MEDDAC, (20080701}

CPT BRIAN L. SMITH, 4184, M, MCTP, (20080601

CPT KATHRYN A, CRANE, 7880, MC, HHC, 40TH MP BN, (20120808}

CPT SARAH L. JABO, 2315, 8F, HHC, 40TH MP BN, (20131201}
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CONTINUATION SHEET FOR General Court-Martial Convening Order Number# 10
Headquarters, United States Armmy Combined Arms Center and Fort Leavenworth, Fort
Leavenworth, Kansas 68027-2300

MSG RONNY O. DACOSTA, 7948, 798, USACAC - FT. LVN, (20090201)
MSG LUIS OLMOJIMENEZ, 4078, 31E, HHC, USDB, (20101001

MSG ERIC MAINU, 7796, 51C, MCTP, (20130701

SFC BRIAN A, WALLACE, 9095, 31E, HHC, USDB, (20080501)

SFC GRANT L. PRATT, 0032, 88W, MEDDAC, (20081101} (BASD: 19941030)
SEC DOUGLAS C. APPELGREN, 7645, 31E, HHC, JRCF, (20081101) (BASD: 19970820)
SFC AARON R. HEIZER, 0425, 31E, 526TH MP CO, (20081201

SFC NICHOLAS A. HOAD, 4330, 31E, HHC, JRCF, (20080801)

SFC DANNY L. LICCIARDI JR., 3424, 56M, USACAC - FT. LVN, (20100701)
SFC RENE M. SALAZAR, 3375, 31E, HHC, USDB, (20101001)

SEC BRIAN S. WILDMAN, 8615, 31E, 256TH MP CQ, (20101201)

SFC DUSTIN A, CLAYTON, 2785, 11B, MCTP, (20120501)

SFC SHAWN D. BRYANT, 5690, 31B, 500TH MP CO, (20120801}

SFC CEDRIC M. WILSON, 1887, 424, HHC, 15TH MP BDE, {20130201)
SFC SAMANTHA KELLY, 4338, 42A, USACAC - FT. LVN, (20140301)

SSG JiIM K. MEDINA GARCIA, 5137, 42A, MCTP, (20051101)

SSG ROGELIO O, AGUILAR JR., 4887, 88X, HHC, JRCF, (20081107}

$SC ERICA R HALLADAY, 4712, 88X, HHC, USDB, (20090101)

SSG ALEJANDRA JOHNSON, 9523, 31E, HHC, 15TH MP BDE, (20110301)
SSG ALDRIN M. TEJADA, 9898, 12H, HHC, 40TH MP BN, (20111201)

SSG SHALYNN A. EVANS, 3618, 51C, MCTP, (20120101)

SSG NATHANIEL BENTON JR., 3253, 31E, HHC, 40TH MP BN, (20120601)

*Temporarily excused when enlisted panel is requested,

This Court-Martial Convening Order supersedes General Court-Martial Convening Order
Number 1, dated € February 2014, All cases previcusly referred to General Court-Martial
by Court-Martial Convening Order 1, dated 6 February 2014, as amended by Court-Martial
Convening QOrder Nurnber 3, this headguarters, dated 7 March 2014, as amended by Court-
Martial Convening Order Number 8, this headquarters, dated 28 April 2014, as amended by
Court-Martial Convening Order Number 7, this headquarters, dated 29 April 2014, in which
the proceedings have not begun, will be brought to trial before the court-martial hereby
convened, effective the date of 6 May 2014.

BY COMMAND OF LIEUTENANT GENERAL BROWN:

DISTRIBUTION: TLUISA SANTIAGO -
1 — Each Member LTC, JA
1 - Adjutant General Deputy Staff Judge Advocate

1~ Military Judge
1 — Defense Counsel
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MJ: This Article 3%{a) session is called to order.

TC: Your Honor, this court-martial is convened by General
Court~-Martial Convening Order Number 10, Headguarters, United States
Army Combkined Arms Center and Fort Leavenworth, dated & May 2014,
coples of which have been furnished to the military judge, counseil,
and the accused, and which will be inserted into the record at this
point.

The charges have been properly referred to this court for
trial and were served on the accused on 21 November 2014, The five
day statutory waiting period has expired.

The prosecution 1s ready to proceed with the arraignment in

the case of the United States varsus Major Antiwan M. Henning.

The accused and the following persons detailed to this
court are present:
COLONEL JEFFERY R. NANCE, MILITARY JUDGE;
CAPTAIN JOSEPH A. MORMAN, TRIAL COUNSEL; and
CAPTAIN RUSSELL D, WARDLOW, DEFENSE COUNSEL.
Ms. Ruth Vaughn has been detailed reporter for this ccurt and has
bheen previously sworn.
I have pbeen detailed to this court-martial by Colonel John
5.T. Irgens, Staff Judge Advocate, US Army Combined Arms Center and

Fort Leavenworth.



13

14

15

16

17

19

20

21

22

23

I am gualified and certified under Article 27 Brave and sworn undey
Article 42 Alpha, Uniform Code of Military Justice., I have not acted
in any manner that might tend to disgualify me 1in this case.

MJ: All right, thank vou, Trial Counsel.

Defense Counsel, have you recelved Section II1 disclosures
to your satisfaction?

DC: Yes, Your Honor.

MJ: Major Henning, ycu have the right to be represented by
Captain Wardlow who's vour detailed military defense counsel. He 1is
provided to yvou at no expense to you. You also have the right to
request a different military lawyer to represent you, and if the
person you requested were reasconably available, he or she would be
detailed to represent you free of charge as well. If your reguest
for this other military lawyer were granted, you wouldn’t have the
right to keep the services of Captain Wardlow on your case because
vou're only entitled to one free military lawyer. You could reguest
his superiors to allow him to stay on the case, but your request
would not have to be granted.

Now in addition you may be represented by a civilian
attorney. A civilian attorney would have to be provided by you at no
expense to the government. If vou were represented by a civilian
attorney, vou could keep your military attorney or atftorneys on your

case to assist your civilian attorney or vou could excuse your

3
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military attorney and be represented only by your civilian attorney.
A1l of that that I Fust explained to you is vyour rights to counsel or
your rights to representation. Do you understand those?

ACC:  Yes, sir.

MJ: Any guestions about those?

ACC: No, sir.

MJI: By whom do you wish To be represented?

ACC: Captain Wardlow and Mr. James Brun.

MJ: And Mr. James Brun®

ACC: Yes, sir; Bravo-Romeo-Uniform-November.

MJ: Okay, and I’'1l note that Mr. Brun is not here today. Have
you retained him, meaning that have you paid a retainer to him?

ACC: Yes, sir, I have.

MJ: ALl right. As we discussed in the RCM 8072 ssssicn which
was held prior to this session, present at which were counsel for

both sides and the military judge, Mr. Brun needs to make a--file a

]

wotice of appearance before the court. He can provide that to
Captain Wardlow or provide it directly to me and Ms. Vaughn,
whichever he prefers to do, but he’s not here today for this
arraignment session, so, Major Henning, do you consent to being
represented for purposes o©of this arraignment session only by Captain

Wardlow?

ACC: Yes, sir.
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MJ: Captain Wardlow, would you state your gqualifications and by
whom you've been detailed please?

DC:y  Sir, I've been detalled To this court-martial by Major
Frank E. Kostik, Senior Defense Counsel, U.S. Army TDS Fort
Leavenworth Fileld Office. 1 am gualified and certified under Article
27 Bravo and sworn under Article 42 Alpha, Uniform Code of Military
Justice. I have not acted in any manner which might tend to
disqualify me in this court-martial.

MJ: All right, thank vou, Captain Wardlow.

Before we--well, I have been properly certified and sworn
and detailed myself to this court-martial. I am not aware of any
matter which might be a grounds for challenge against me. Does
either side desire to question or challenge me?

DC: No, Your Honor.

TC: No, Your Honor.

MJ: Counsel for both sides appear to have the requisite
qualificaticns and all personnel required to be sworn have been
SWOrn.

Before trial counsel announces the general nature of the
charges, I noted one typographical error on the charge sheet. On the
original charges i1t says “Charge I”. That should just be “The
Charge”. It's dust a numbering thing, so, Defense, do you object to

having that administrative change made to the charge sheet?

5
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DC: No, Your Honor.

MJ: So when we're done here, Trial Counsel, just line through
the Roman numeral T and write the word “The” above “Charge” and put
your initials out in the margin of the criginal charge sheet that Ms.
Vaughn has.

TC: Yes, Your Honor.

MJ: ALl right, now you may announce the general nature of the
charges.

TC: Your Honor, the general nature of the charges in this case
are two specifications of rape, after 28 June 201Z; one specification
of sexual assault, after 28 June 2012; and one specification of
abusive sexual contact.

The original charge and the additicnal charge were
preferred by Malor Frederic D. Haeussler and forwarded with
recommendations as to disposition by Maior Frederic D, Haesussler,
Lieutenant Colonel Karen S. Hanson, and Colonel Timothy R. Walff.

The Article 32 Bravo 1nvestigation was conducted on 1
Cctober 2014.

MJ:  And who was the Article 32 investigating officer?

TC: Tieutenant Colonel Crumley, sir, Tom Crumley.

MJ: The additional charge you make as a viclation cf what? Is
what general nature--what 1s the general nature of the additional

charge?



it

14

15

16

20

21

22

23

TC: Sir, the additional charge would be sexual assauit, after
28 June 2012.

MJ: T think the additional charge as it’s referred is a rape.
It’s referred as a rape as far as I can tell., A rape is any person
subject to this chapter who commits a sexual act upon ancother person
by using uniawful force against that person.

TC: Sir, I believe the addition charge alleges bodily harm.

MJ: Oh, I'm sorry, that’s right. It does allege a bodily harm.
Okay, vyou are correct. And Iin Specification 3 of The Charge vou have
as a---—-

TC: Sir, that would be abusive sexual contact, sir.

MJ: Okay, that is correct.

Major Henning, vou have the right to be tried by a court
consisting of at least five officer members. That is a court
compogsed of commissioned and/or warrant officers, and in your case it
would just be commissioned officers because they all have to be
senicr in rank to vyou. Do you understand that?

ACC: Yes, sir.

MJ: If vou're tried by a court with members, the members would
vote by secrel written ballot and at least two~thirds of them would
have to agree before you could be found guilty of any offense, and if
you are found guilty of any offense, then twe-thirds of the members

would have to agree on any sentence in your case, and if that
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sentence were to include confinement for more than 10 years, then

three-fourths of the members weuld have to agree. Now you also have

the right to reguest to be tried by military judge alone. I vyour

raguest for trial by me alone were approved, there wouldn’t be any

court members and I alone would determine whether or not you’re

guilty of any offense, and if I found vou guilty of any offenses, I

alone would determine an appropriate sentence for vou.

Do you understand the difference betwesen a fTrial before

members and a trial by military judge alone?

ACC:

MJ:

ACC:

MdJ:

DC:

MdJ:

DC:

MJ:

Yes, sir.
And do you understand the choices that you have?
Yesg, sir.
And what type of court do you wish to be tried?
Sir, the defense would wish to defer entry of-—-—--
Forum selection?
Yas, sir.

Okay, forum selection 1s deferred. Because forum selection

ig deferred the court is not assembled, but the accused will

nevertheless be arraigned.

DC:

TC:

Yes, sir.

A11 parties to the trial have besn furnished a copy of the

charge and the additicnal charge. Does the accused want it read?

DC:

The accused walves the reading.

8



MJ: The reading of the charges may be omitted.
[THE CHARGE SHEET FOLLOWS AND IS NOT A NUMBERED PAGE.]

[END OF PAGE]
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TC: Both the charge and the additional charge 1is signed by
Major Frederic D. Haeussler, a person subject to the Code as accuser,
i properly sworn to before a commissioned officer of the armed
forces authorized to administer caths, and is properly referred to
this court for trial by Lieutenant General Robert B. Brown, the
Convening Autheority.

MJ: All right. coused and defense counsel please rise.

[The accused and defense counsel stood.]

MJ: Major Antiwan M. Henning, I now ask you how do you plead.
Before receiving vour plea, I advise ycu that any motion to dismiss
or grant other relief should be made at this time. You may be
seated, Major Henning. Captain Wardliow will do the talking from this

point on.

DC: Sir, Major Henning reguests to defer entry of pleas and
motlions.
MJ: Okay. Pleas and motions are deferred.

Major Henning, what has just happened--thank you, Captain
Wardlow. What has Just happened is called an arraignment and an
arralgnment has certain legal consequences, one of which I'd like to
explain to you now. Under ordinary.circumstances you have the right
to be present at every phase of your trial. However, now that you
have been arraigned 1f you’re voluntarily absent on the day the trial

is scheduled to begin, which is the 2nd of March, the trial could go

1C
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forward all the way up through and including sentencing, 1if
necessary, without you being present. Do you understand that?

ACC: Yes, sir.

MJF: So it's critiecal that vou keep your chalin of command and
your defense counsel apprised of your whereabouts at all times
between now and when this case goes to trial. As I mentioned, the
caze 1is scheduled for the 2rd of March. I issued & pretrial crder
vesterday, setting the case for the case for the 25t of February wit
a motions hearing on the 237 of January.

In the R.C.M. 802 session defense counsel let me know that
he was not aware that Mr. Brun would not be available on that week
that I had set the case for trial when Captain Wardlow submitted the
electronic docket request, and so that caused me to end up setting
the date at a time that Mr. Brun would not be available. Based upon
what Captain Wardlow represented tec me, based upon his discussion
with Mr. Brun, Mr. Brun is avallable the following wéek, the 2rd of

March and so T moved the trial ahead Three or four days on the dockst

to begin on the 2 of March when Mr. Brun will he available. The %ﬁfﬁ

ngj

motions hearing date i1is still on the 23mjgf March and Captain Wardlow
is going to go back to Mr. Brun and find cut if that date is suitable
for him, and if not, we’ll find another date to do the motions

hearing in this case.

11
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R.C.M.

DC:

TC:

MdJ s

notice of

DC:

TC:

MJs

1

Article

DC:

TC:

MJ:

Is that an accurate reflection of what was discussed in the

Yes,

Yes,

802 session, Counsel?

Your Honor.

Your Honor.

Tncluding what T talked about earlier about Mr. Brun’s

Yes,
Yes,
A1l
39{a)
No,
No,

ALl

appearance and so forth?

Your Honozx.

Your Honor.

right, anvything else to take up before we adjourn this
sesgion?

Your Honor.

Your Honor.

right, this Article 3%{a) session ls adjourned.

[The Article 3%{(a; session adiourned at 0917 hours 4 December 2014.]

[END OF PAGE]
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[The 3% (a} session convened at (0832 hours 24 April 2015.]

MJ: This Article 3%2{a} session is called to order. ALl parties
presaent when the court recessed are again present, except Colonel
Jeffery Nance, whom I have replaced as mllitary judge [LTC Charles L.
Pritchard]; Mr. James Brun 1is now present as civilian defense
counsel. Mr. Brun, please announce your qualifications.

CDRC:  Your Honor, I'm an attorney and licensed to practice law
in the states of Kansas and Miszsouril and the federal courts in Kansas
and Missouri. I'm a member in good standing of the bars in Kansas
and Missourl. I have not acted in any manner which might tend to
disqualify me in this court-martial.

[The civilian defense counsel was sworn by fThe wmilitary judge. ]

MJ: I’'ve been properly certified and sworn, and detailed myself
to this court-martial. I'm not aware of any matter that might be a
ground for challenge against me. Does either side desire to gquestion
or challenge me?

ChC: No, Your Honor.

TC: No, Your Honor.

MJ: {Counsel for both sides appear to have the reguisite
qualifications and all personnsl reguired to be sworn have been
SWOIrTL.

The court heid varicus R.C.M. 802 conferences with counsel

by email, discussing docketing, potential motions and the interplay

i3
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between them. A defense request for enlargement of Time to file
motions, which the court granted; a defense request for continuance
for the motions hearing based on expert availlability, which the court
granted; and Mr. Brun’s notice of appearance.

On 3 April I held an 802 cconference with counsel in person
where the government indicated they would move to dismiss
Specification 2 of the charge. We discussed witness/accused for the
motions, changes in the parties in the convening orders, and the fact
that the government agreed to produce an adequate substitute for the
evidence the defense sought to compel, and that the defense was
withdrawing its motion to compel.

My understanding 1s that the defense expert produced its
own electropherograms from the Kansas City Police Crime Lab data and
that the crime lab was going to review these electropherograms to
determine if they accurately reflect the digitel date the crime lab
analiyst used.

This morning I held an 802 counsel--2802 with counsel in
person where we discussed continuing the trial by one week tc
accommodate a personal issue of the defense expert witness. Trial is
now scheduled for 172 to 15 May.

Counsel, does that accurately summarize the various 302
conferences?

DC: Yes, Your Honor.

14
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hetween themj Kﬂéefense reguest for enlargement of time Lo file
motions, which the court granted; a defense reguest for continuance
Lox the motions hearing based on expert availability, which the court
granted; and Mr. Brun’s noltice of appearance.

On 3 April I held an 802 conference with counsel in person
where the government indicated they would move to dismiss

1ssves
Specification 2 of the charge. We discussed witnessiewesused for the

motions, changes in the paritles §g§the convening corders, and the fact
that the government agreed to produce an adeguate substitute for the
evidence the defense sought to compel, and that the defense was
withdrawing its motlon to compel.

My understanding is that the defense expert produced its
oun electropherograns from the Kansas City Polige Crime Lab data and

that the crime lab was going to review those electropherograms to

determine if they accurately reflect the digital data the crime lab
3
analyst used,

This morning 1 held an 802 counsel--802 with counsel in
person where we discussed continuing the trial by one week to
accommodate a personal issue of the defense expert witness., Trial is
now scheduled for 12 to 15 May.

Counsel, does that accurately summarize the varicus 802
conferences?

DC: Yes, Your Honor.

i4
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TC: Yes, Your Honor.

MJ: Government, please announce the changes to the convening
order.

TC: Your Honor, the change to the convening order is that
General Court-Martial Convening Crder Number 1, Headguarters, United
States Army Combined Arms Center and F&rt Leavenworth, dated 17
December of 2014, copies of which have been provided to the military
Judge, counsel, and the accused.

MJ: Major Henning, Judge Nance explained your forum rights to

you. That 1s the different compositions of the court-martial by
which vyou may elect to be tried. Do you need me to repeat those
rights?

ACC: No, thank you--no, sir.

MJ: Do you understand the choices that you have?

ACC: Yes, sir.

MJ: By what type of court do you wish to be tried?

ACC: Panel.

MJ: Officer panel? The accused was previously arralgned.
Defense, are you prepared to proceed on your motlons?

DC: Yes, Your Honor.

MJ: ALl right. Go ahead.
[The following page is CMCO Number 1, mentioned previously on this

page and is an unnumbered page.]
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General Court-Martial Convening Order Number 10 was the last of the series for 2014,

DEPARTMENT OF THE ARMY
HEADQUARTERS
U.S: ARMY COMBINED ARMS CENTER AND FORT LEAVENWORTH
FORT LEAVENWORTH, KANSAS §6027-2300

GENERAL COURT-MARTIAL CONVENING ORDER 17 December 2014
NUMBER 1

Pursuant to the authority of General Order number 18, Headguarters, Depariment of the Army,
dated 20 December 2002, a General Coust-Martial is convened with the following members
detailed as the "Primary Panel” and shall meet at the courtroom, 415 Custer Ave, Building 244,
Fort Leavenworth, Kansas 688027, unless otherwise directed:

COL PAUL P. REESE, 6938, AR, MCCOE, (20130101)

*COL GREGORY H. PENFIELD, 3572, AR, LD&E, (20140301)

*COL JEFFREY A. MERENKOV, 0355, IN, USACAC - FT. LVN, (20140401)
LTC KATHLEEN B, FARREN, 7896, AV, LD&E (20111101)

LTC DAVID L. SHOFFNER, 8732, CH, MCTP, (20111104)

*LTC ERIC R. OLSON, 0083, IN, NSC, (20121201)

*LTC ANDREW H. LANIER IV, 8994, AR, LD&E, (20130801)

MAJ JEROME A. KING, 2020, EN, MCTP, (20091101}

MAJ ALICIA L. PRUITT, 8162, AG, USACAC - FT. LVN, (20120201)

CSM KEITH R, WHITCOMB, 3607, 12A, LD&E, (20080701)

MSG KENNETH E. ROMINE, 1474, 424, GARRISON, (20071201)

185G ADAM R. PATTERSON, 9388, 31E, 165TH MP CO, (20130301)
SFC JEREMY M. SCHULTZ, 1604, 11B, USACAC - FT. LVN, (20070801)
SFC DEVON A MARTELLOTTE 1164, 31E, HHC, JRCF, (20110101

Pursuant {o the authority of General Qrder number 18, Headguariers, Department of the Army,
dated 20 December 2002, a General Court-Martial is convened with the following members
detailed as the “Alternate Panel’ and shall meset at the courtroom, 415 Custer Ave, Building 244,
Fort Leavenworth, Kansas 88027, unless otherwise directed:

COL HENRY A. ARNOLD [H, 30683, IN, LD&E, (40074001)

COL MYRON J. REINEKE, 0143, IN, MCTP, (20100401}

COL CHRISTOPHER N. PRIGEE, 0677, AR, USACAC - FT. L¥N, (20110601}
COL STEFPHEN T, MILTON, 4605, AC, MCCOE, (20111001)

COL GORDON A. RICHARDSON, 7238, FA, MCTP, (20120701)

COL ERICA C. NELSON, 4855, MP, HHD, 15TH MP BDE, (20130401)

COL ANNA R, FRIEDERICHMAGGARD, 5804, LG, LD&E, (20130801

COL JAMES G, ERBACH, 9174, AV, MCTP, (20140101}

COL TY D. BONNER, 8537, IN, MCTP, (20140201)

COL PAUL M. SALTYSIAK, 5181, LG, MCCOE, (20140301)

COL WILLIAM H. KAGZYNSKI, 7691, AV, TRAC, (20140701)

LTC STEVEN D. ROSSON, 3652, Mi, LD&E, (20070401}

LTC LUIS D, SOLANG, 9852, EN, MCCOE, (20090407)

LTC RYAN D. STRONG, 3544, Mi, LD&E, (20091101}

LTC HENRY C. YOUNG JR., 0465, LG, LD&E, (20100101}

LTC BRYAN K. DESPAIN, 8035, AG, MCCOE, (20110103)

LTC NICHOLAS A. JOSLIN, 6512, FA, LD&E, (20110501} (BASD: 18540308)
LTC RICHARD 8. CORREZ, 1486, AR, MCCOE, (20110501) (BASD: 19940705)



CONTINUATION SHEET FOR General Court-Martial Convening Order Number 1,
Headguarters, United States Army Combined Arms Center and Fort Leavenworth, Fort
Leavenworth, Kansas 66027-2300

LTC ALBERT C. HILL JR., 6834, FA, MCCOE, (20111101) (BASD: 19910611)
LTC ANDREW H. WARNINGHOFF, 2555, LG, LD&E, (20111101} (BASD: 19990517)
LTC SCOTT L. UNSWORTH, 0101, IN, MCCOE, (20120601)

LTC BRIAN V. DELEORN, 9209, AD, MCCOE, (20130301)

LTC NIHOLAS E, AYERS, 7630, AR, LD&E, (20130601}

LTC FRANK L. NIETO, 3732, AD, MCCOE, (20130701)

LTC CURTIS L. JOHNSON, 0395, LG, LD&E, (20140201)

CSM HENRY M. MONTOYA, 4022, 25X, LD&E, (20080901}

MSG VERNA F. BELLAMY, 2284, 82G, HHD, 15TH MP BDE, (20090801)

MSG RYAN B. NAGY, 6724, 112, MCTP, (20100401)

MSG JUSTIN L. SMITH, 0871, 31E, HHC, JRCF, (20111201) (BASD: 18950917)
1SG SHELETHEA Y. BAILEY, 3074, 31E, 2918T MP CO, (20111201) (BASD: 19980424)
MSG DAVID D. ROWE, 4523, 926G, HHC, USDB, (20140601} (BASD: 19930623)
MSG JASON B. WAITKOSS, 8632, 258, MCCOE, (20140601) (BASD: 19960613}
SFC LEE A. MOSS, 3918, 35F, MCTP, (20040501)

SFC TRAVIS K. SULLIVAN, 9274, 31E, 165TH MP CO, {20080601)

SFC HEATH A. MCLAUGHLIN, 3081, 19K, MCCOE, (20080901)

SFC GARY W. FINK, 6086, 35F, MCTP, (20101101)

SFC BRIAN $. WILDMAN, 8615, 31E, 201ST MP CO, {20101201)

SSG RAYMOND A. RODRIGUEZ, 8824, 31B, 500TH MP DET, (20071001)

S8G WILLIAM E. PRUITT, 3081, 31E, 165TH MP CO, (20080801)

$SG DAVID A. BEATON, 1683, 318, 500TH MP DET, (20130801)

*Temporarily excused when enlisted panel is requested.

BY COMMAND OF LIEUTENANT GENERAL BROWN:

DISTRIBUTION: : LESLIE A, ROWLEY
1 - Each Member LTC, JA
1 — Adjutant General Deputy Staff Judge Advocate

1 = Military Judge
1 — Defense Counsel
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DC:  Prior to calling the witness though I Jjust wanted to make
sure that we can get Dr. Krane on the phone.

.TC: Your Honor, pricor to calling the witness the government
would like teo move to dismlss Specification 2 of Charge I.

MJ: Okavy, on what grounds?

TC: Your Honor, the Specification of the Additional Charge 1is
charged in the alternative and therefore the government moves to
dismiss Specification 2.

MJ: [Reading silently] Okay, defense have any objection?

DC: No, Your Honor.

MJ: All right, Specification 2 of Charge I, yes?

TC: Yes, sir.

MJ: All right, Specificaticn 2 of Charge I is dismissed under
R.C.M. 207(d) (3){(b). Go ahead.

[Dr. Daniel Krane was called telephonically]

Dr. Krane: Hello, this is Dan Krane.

DC: Sir, this is Captain Wardliow. You're on a speaker phone in

a courtroom at Fort Leavenworth. Are you available to participate in

the hearing now?

Dr. Krane: Yes, I am. I'm ready and walting.

DC: All right, sir, so what--sc if you could just stand by
we’re going to call the first witness, okay, and please let us know

if you can’t hear at any point, okay?
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Dr. Krane: T will certainly do that. Thank you.
DC: And, sir, the defense calls Miss Jessica Hanna.
Dr. Xrane, =sir, can you hear me from here? Dr. Krane?

Dr. Krane: Yes, I can hear you. |

DC:  QCkay, thank you.
JESSICA HANNA, civilian, was sworn as a witness for the defense, was
sworn, and testified as follows:

DIRECT EXAMINATION

Questions by the trial counsel:

0. You are Miss Jessica Hanna?

A, I am.

Q. And could you please state your current city and state of
residence?

AL I live in Kansas City, Missouri.

TC: Thank vyou.
Questions by the defense counsel:

Q. Miss Hanna, you're employed by the Kansas City--KCPCL,
Kansas City Police Criminal Laboratory?

A. Correct.

Q. And vou actually performed the testing involved with the
case for Major Antiwan Henning?

A, Yes, I performed some testing.
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Q. Okay. Part of that testing was the testing on what was
eventually labeled as the----

[The court reporter indicated she could not hear the witness and the
mic was adjusted.]

O. So, Miss Hanna, vou performed the DNA analysis on the
stains that were identified during the serological screening of the
underwear that was collected in this case, correct?

A, Correct.

Q. And you identified several profiies, one of them--a couple

major profiles as well as what was labeled as a 3.2 minor profile,

right?
A. Minor genetic informaticn.
Q. Okay. I would like to talk about that minor profile, but

I'm just going to--for your convenience I'm just going to refer to
That asg the minor profile, okay?

A, Okay.

Q. Now, at this peint--well, from vour testing you can’t
actually determine how many minor--~how many contributors there were
that made up that mincor profile, correct?

A In the testing 1t was very minimal, so we’re not

comfortable stating it was one or more than one contributor; correct.

18
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0. Okay, so in terms of the conclusions that you can draw you-
-you can say 1t was one or mors, but you can’'t be more specific than
that?

A, Correct.

Q. Okay. How much template DNA was used in terms of

generating that profile and analyzing that profile?

A, Can I lock at my notes?
Q. Yés,
AL [Looking through notes] The total template DNA was 1

nanogram and that’s all--that’'s the human amount usead.

O, And could you describe for the court the stabtistical
analysis that you performed in gensrating a random match probability
or a modified random match probability for that minor profile?

A, So for the minor profile because we say that 1t's more or
more than one, we don't say it’s just one, I did a--what we call an
alleles preseﬁge statistic, 50 what you do is you use that allele so
that infermation that’'s in each of the logus and you take into
account a person that has that and any other possible allele in the
population, and that’s used at each of those locations.

., And then how do you arrive al the final number?

A 30 each of the locations you get a locus frequencgy and this

is how you do any kind of staltistic, and each of those locations are

19
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Q. Okay, so in terms of the conclusions that you can draw you-
-you ¢an say it was one or more, but you can’t be more specific than
that?

A Correct.

Q. Qkay. How much template DNA was used in terms of

generating that profile and analyzing that profile?

Al Can I look at my notes?
Q. Yes,
A [Locking through notes] The total template DNA was 1

nanogram and thét’s all--that’s tThe human amount used.

0. And could you describe for the court the statistical
analysis that vou performed in generating a random match probability
or a modified random match probability for that minor profile?

A. So for the minor profile because we say that it's more or
more than one, we don't say it’s just one, T did a--what we call an
atleles presence statistic, so what vou do is you use that allele so
that information that’s in each of the locus and vou take into
account a person that has that and any other possible ailele in the
population, and that’s used at sach of those logations,

. And then how do vou arrive at thne final number?

A, So each of the locaticons vyou get a locus frequency and this

is how you do any kind of statistic, and each of those locations are

19
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then multipliad together to get the prcfile fregquency or the genetic
information fregquancy.

Q. And how does the issue of not knowing the number of
contributors, heow does that factor into your statistical analysis?

A In this case it makes 1t actually a more conservative
statistic because I'm taking into the assumption that whoever--
anybody that could have that allele and any other allele in the
population would be included in that instead of Jjust saying it’'s this
one person and this is their profile.

0. And 1s there a-~1is there a source, sort of a standard
source that your laboratory uses in terms of guiding it for what--
well, strike that question. Do you know what the SWGDAM guidelines
are for genetic testing and genetic analysis?

A Yes.

Q. So where would your lab identify where the guidelines allow
for the kind of calculation that you did in this case? Can you point
us to what source of authority your lab uses to use the analysis that
you Jjust described?

A. Okay. This might be a long winded answer, but we do use
SWGDAM as a guideline. It’s a guideline that’s used throughout the
community--or community. It’s not something that is set. In the
guideline 1t states that not every example can be stated of exactly

what you do; that vyou have to do whatever your assumptions say that

20
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vou do, so we do a modified version of things that are listed in the

guidelines and do what we call an alleles present statistic. Nothing
in the guidelines say that you can't do it. It gives indications of

ideas that you can use for this and it’s what we’ve done and used for
over 15 years for this type of statistic.

Q. Would you say that the statistical calculation you did was
a modified random match probabllity?

A. If you get into the terms that SWGDAM uses versus what we
use at our laboratory, ves, it’s a--like--it’s a modified version of
the unrestricted one.

Q. Okay. Are you aware that SWGDAM states that a modified
random match preokbability requires an assumption or a known value for
the number of contributors for a sample?

A That’s why it’s a modified wversion, so what we’re doing is
we' re basing~=our statistic is backing up what our assumpfions are,
so my assumptions are that I don’t know the number of contributors
and that there is a dropout cccurring, so what I am doing is making a
statistic that goes with those assumptions that we follow. So in
SWGDAM 1T says vou have Lo base your statistlic based on your
assumptions, and so what my-—thosé ware my assumptilons and this is

the way to do a statistic based on my assumptions.
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Q. Right, but SWGDAM specifically says when you have--you
could only use a modified RMP when you actually assume a particular
number of contributors, right?

A. They actually say the unrestricted. They don’t use the
term “modified”, so we're modifving it.

Q. Okay.

A They' re saying unrestricted random match probability, so
we' re modifving that to be able to take in account--there is a
portion of the SWGDAM guidelines that talk about going into allelic
dropout with random match propability, and, again, it’s modified
version that we do where our assumptions--our statistic 1s backing
what our assumptions say, so there’s the way that we can give weilght
to what our assumptions and conclusions are.

Q. Jo maybe you can help me then because what I looked at, and
again speaking as a layman, I locked at the interpretation
guildelines, vyou know, the 2010 version, the most recent version of
theose guidelines, page 12 states “while the random match probability
is commonly thought of in terms of gingle source profile the
applicaticn of this formula to evidentiary profiles inherently
includes an assumpticon of the number of contributors to the DNA
sample. As such this document also applies to the term RMP to
mixture calculations where the number of contributors is assumed and

this has sometimes been referred to as a modified RMP”, so they're
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using it in that term. What are you doing or what did you do that
was different?

A, So we didn’t make--we didn’t make a conclusion on the
number of contributors. My assumption is that it--anybodv--that is
one or mgre than one contributer, so I'm not making a conclusicn on
that. BSo, statistically I'm taking into account any dropout that
could possibly be occurring instead of saying that all those alieles
are there and it's that one person, so that'’s what’s different in ny
statistic of taking into--taking in that it might be more than one
perscn.

0. But didn’t the ultimate number you came up with assume that
it was all from the same person?

A, No, it did not.

Q. How did you account for the fact that there could have been
a contributor, for instance, of the five loci, another person could
have contributed tfo one or more cf those loci?

A. So alleles present statistics, so each of those locations
to be matching that you have to have at least one of these alleles
that’s showing at each location. Statistically what we're taking
into account 1s each one of those alleles and anvthing alse that
could possibly be would be included in that, so it does put into--
that those--that a person has to have each one of those, but it

doesn’t say that’s The same perscon and if you look at specifically--
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let’s see, the THCl locus where there’'s two alleles, typically if vou
had one person you would say those two go te that same person because
each person has one from their mom, one from their dad. You have two
things of genetic information. In this case I'm saving I don’t know
if it’s one cor more than one, so those two pieces of genetic
information aren’t put together saying that this person is a 6, 9.
They're actualiy calculated separately that this person could have a
& or anything else and could have a 9 or anything else.

0. One moment. So in paragraph 5.2.2.32 of those--of that
same SWGDAM guildelines document that I referenced 1t says--since you
mentioned alleles present, it states that an example of what
calculaticon is used for an alleles present statistic accounting for
dropout-~well, excuse me; 5.2.2.3 says "In a mixture--in a mixture
having at a locus alleles P, Q, and R, assumed to be from two
contributors, where all three alleles are below the stochastic
threshold, the interpretation may be that the two contributors could
be heterozygote-homozygote, pairing where all alleles were detected,
a heterczygote-heterozygote paring where all alleges were detected or
heterozygote-heterozygote pairing where a fourth allele might have
dropped out.” So is it the case in your view that the SWGDAM
guldelines allow for an alleles present calculation when you have an
unknown number of contributors or when you have two specific--an

assumption of two contributors?
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A ITt’s whatever your assumptions is. IF you're saving it’s a
lower peak height, so it depends on what you're saying is your--if we
get into like a stochastic threshold where vou're sayving that vou
know all the alleles are there versus 1if you don’t know the alleles
are there, so in my opinion it deesn’t matter if you're saying you
know the number of contributors or don’/t. It’s Just 1f you know that
the alleles are there or if they’re below your stochastic threshold
where you have to say it could be something else that’s dropplng out.

Q, I'd like to talk a lLittle bit aboubt stochastic thresholds.
Could you explain what a stochastic threshold is, just for-—--

. Yealh, so when we develop preofiles you have an amount
fi%resceﬁ%’that’s added to sach of the alleles that you’ re looking
at. That’'s detected and tells you how much DNA is there based on how
much ff%resceﬁ%’is seen and observed, and to makew?based on your
testing, based on your festing of the cases and working it you’ve set
a threshold of whers you would ses something and have the sister
alleles--we talked about that there’s two alleles per person, not
dropout, so not possibly have a PCR effect of dropping out and not
being sean, 3o in--our laboratory has--we have a 300 RFU, so 300
ﬁﬁ%mescent units, vyou have to have that before vou can say there's a
possibility that a sisterxr allele to that person could be below

threshold or we could not be seeing it.
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0. Right, but specifically the stochastic threshold which--
well, could you comment on how your lab adjusts or deals with the
possibility of a stutter and how to distinguish that?

A, A stutter?

0, Om~hom,

A. So a stutter peak is a PCR product that can occur--iLhat
does cccur and 1ls documented occurring. IT’7s usually about a base
paly ?mad of the gllele that’s being called. Through a validation
and through published data we have a percentage that you expecht to
see, like a max percentage of how much--or a few would ke there based
on the allele 1t's coming from, and sc iﬁfit’s under that max
percentage, it’s filtered out so we don't see it, gb if, say, ona’s
like 15 percent if something--go to specific instance, if it’s like
an 11, the allele is an 11, at 10 vou might see like a little--
something’s there, but if it’s below the 13 percent stutter ratio,
then 1t’s not considered an actual allele; it’s considered a possible
stutter.

Q. And that's by—--that’s with the--that’s in terms of what the
computer software does in terns of automatically filtering it out if
it’s below that range.

A, That’s how we've sat oub our computer software, correct.
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0. However, in terms of when you do your analysis you lock at
it to see whether or not what has been identified as a stutter peak
by the software might be an actually allelic peak, right?

A. If it’s in our range we wouldn’t consider 1t that, so if
it’ s under our stutter range, we wouldn’t consider an actual allele
peak because it could bhe expected to be a stutter, so we wouldn’t

want to call something that could be just a PCR product an actual

allele.
Q. Okay. The SWGDAM guidelines specifically say that if a
peak 1s below--at 3.5 dash-- 3.5.8.3, “If a peak i1s at or below the

expected stutter threshold it is generally designated as a stutter
peak. However, 1t should also be cconsidered as a possible allelic
peak particularly if the peak height of the potentiazl stutter peaks
is consistent with or greater than the heights observaed for any
allelic peaks that are conclusively attributed.” So the peaks that
were conclusively attributed in tThis case involved peaks that were in
the hundred, two-hundred range, right, even lower than that, right?

A Thaere are low peak heights for the minor, yes.

Q. So the stutter peak heights from potentially major profiles
were about the same as the actual allelic peaks that you identified,
correct?

A, And I think from what vou’ re reading without reading it

they’ re saying you have to Take into account and make sure that
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you're not calling that an allele that where 1t could be an actual
Jjust stutter.

Q. Ckay, so 1t actually says “However, it should also be
considered as a possible allelic peak particularly 1if the peak height
of the potential stutter peaks 1s consistent with or greater than the
height observed for any allelic peaks that are conclusively
contributed.”

A And that would be something like 1if I was doing mixture
notes and saying that it was one person, only one person and I was—-—
if--and I think if the peaks were even higher is what they’re talking
stutter, because there are clrcumstances that you would want to take
that into account. In this case where I'm not saying it’s Just one
person and saying whose alleles have to be there I'm not missing any
information or I'm not falsely saying that it/ s--uwm~--like somebody
is an 11, 11 when they could have had something that’s in stutter and
T'm missing, and I'm not falsely saying that. I'm Just saying these
are the alleles that are there and not saying 1t’s one profile and
not saying anything is homozygote, which is what they’'re saying why
vou have to take into account stutter 1s that you might falsely call
something a homozygote versus that 1t could be actually a
heterozygote with that allele that’s in stutter.

O, Right, but how about in this case where at the b-18 locus

you have an unlabeled peak at a height of 100 RFU and it’s only 8.4

28



1  percent of the labeled 1% peak that was at that locus and--an

?  unlabeled 17 peak of the D-18 has a height of 287 RFU and is only 8.8
3  percent of the height of the labeled 18 peak at that locus, right, so
4 1 guess how do you account for the fact that you have this major

5 contributor with these very high peaks and it seems like vou might

6  have been mixing the stutier from that major contributor with an

7T allelic peak in the nminor contributor, How do you differentiate
8 those?
9 A, We consider those because they’re in the range that they

10 could be stutter. We'’re going to consider those that they are not
11 true allelic data, that they are stutter, so i1t’s not considered a
12 peak. I'‘m not adding that as an allele that’s possibly there., We're
13  saying that that most 1likely is stutter and we can’t say that it's
14  not, so we're not going to consider something--it would be worse to
15 consider something an allele when it's not an actual -true allele

16 wersus szaying that it’s stutter and a PCR product, whichjhis

17  accounted for, which we’ve ghown occurzecﬁ%ﬁ; which we see all the
18 time in every profile we work,¥%u always see stutter, so wa’re not
19  going te ever give something an allele, call it an alléle when if
20 falls into the range of what cur stutter is and what we have seen
21  stutter go to and that’s why we have a percentage.

22 Q. Right, but in the case--in the case where you have

23  something that could potentially be stutter, but also potentially be

25




{n

(o2

10

11

13

14

15

16

17

18

19

20

21

e

an allele and vyou can’t tell because the actual alleliic peaks are
about the same height and that potential stutter, potential alilele
peak would actually be exculpatory, for instance, 1n a cass like
this. Your--the position of your lab in that circumstances is to do
what?

A, Again, if it f£its into our stutter range it’s considersd
stutter. Stutter is documented. We see it all the time. It happens
in everything, so we’re going--that is stutter. It’'s falling within
the range, that’s what it is going to be.

Q. Okay. Would you agree that there’s no generally accepted
means of attaching a--like a statistical welght to & mixed DNA sample

with an unknown number of contributeors? Is that a true statement or

not?
R, A might bhe we--that’s what T did in this case.
0. Okay.
A We have an alleles present statistic that’s--again,

whatever the statistic we did matches our assumpticn is generated.

O. So you think vou can do that?

A, Correct.

DC: Thank you, ma’am, I have no further guestions.

MJ: Captain Wardlow, repeat again your last guestion. Just

tell me what 1t was.
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DC: Yes, sir. The last question was simply that I asked Miss
Hanna if she would agree that there’s no generally accepted means of
attaching a statistical weight to a mixed DNA sample with an unknown
number of contributors where there may have been allelic dropout, and
she indicated that they could.

MJ: Right.

TC: Miss Hanna, 1 actually have a few brief questions.

MJ: Do me a faveor. Just check that Dr, Krane is still
listening.

TC: Dr. Krane, can you still hear us in the courtroom?

Dr. Krane: Yes, I can, thank you.

TC: Okay, thank vou.

CROSS-EXAMINATION
Questions by the trial counsel:

Q. You went over in great detall sort of the science that you
did, that you employed at the KCPCL in this particular case, but vyou
kind of Jjumped around in a few areas, so I just want to talk about
the scilence and what it is specifically, and 1if you could just take
it linear fcr us. So when you recelved the gsample--when you signed
out the sample from tThe evidence lab what is the first Thing tThat vou
did with respect to that particular sample?

Al So we take it through cur whole DNA process, so first we

take it through an extraction process where we' re separating the DNA
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from the subtrate, whatever it’s on, and then separating the DNA out
from the cells and getting rid of everything else that could be
possibly--that’s in cells and making 1t just pure DNA, Then we take
it to a gquantitative process where we find out how much DNA is thers,
how much male DNA‘iS there. From there we determine the appropriate
amount, do kind of like a normalization to find the template amount
that vou want to amplify so then the amplification process is where
the fﬁgrescent tag gets attached to the areas that we’re looking at
and we make-~it’'s a copy machine. We make millions of copies of that
location and how much is there. ¥From there it goes to a detection
stage, so it goes through an instrument and the alleles that were
copied are detected and separated out in through the software, and

then we go--we analyze it to determine mixtures and allele calls and

" things like that.

Q. Ckay.

AL And then compare it and add a statistic behind any matches,
possible matcﬁes.

Q. Okay. MNow is this particular form of DNA analysis 1s that

something that’s accepted in your community?

A Yes,

0. I's that sometﬁing that can be reviewed?

A. it is.

Q. Okay. Is it something that you document in notes?
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B It is.

Q. And did vou do those things in this case?

A. T did.

0. And to your knowledge were those notes and documents

provided to the government, to myself?
A, As part of discovery, correct. VYes.
Q. And about two weeks ago I forwarded an =lectropherogram to

yvour laboratory and that electrophercgram was provided to me by Dr.

Krane. Did you receive that electropherogram?
A, I did.
Q. And did you conduct an analysis of that electrcpherogram?
A. I looked at it and compared it to our project, our

electronic project.

o. Ckav. And from your review of that electropherogram did it
seem as though Dr. Krane and his assocliates were able to reanalyze
your data?

A. It looked 1like from what the list was they had the same
information that we had in cur project.

Q. T want teo talk about the formula that you used to generate
your random match prcobabilities in this case. Can you just please
describe it from beginning to end? Just describe what that formula

is.
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B. Okay. So for any formula we’re looking at the locus
frequency so we’re finding out at each of those locations how
freguent the alleles that are in there are considered. When you go
to do a full profile when you put it all together you multiply that
all together because they’'re all independent events of how you--or
how DNA i1z inherited, so in this case what we’re looking at is just
if the allele is there and comparing 1t to the person and they have
to have an allele at each of those locations. In this case, again,
putting it together is just doing the statistic on how fregquent that
allele is with anything else in the population, any other sister or
the other allele that could possibly go with it including a
homozygote or a heteroczygote of any other thing. Those were
multiplied together for the four locations that we have and a profile
frequency was developed.

o, Okay. Now the eguations that you used in this case, are

those equations standard in the KCPCL?

Al Yes, they are,

. Did vou make those up for this particular case?

A, No, I did not.

. Were they published in a policy guideline that----
A They’'re in our procedures.

. Could you explain that?
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A, In our procedures we have operating procedures that we use
step by step for everything that we do and we go into statistical

analysis of all different situations that possibly could cccur in the

laboratory.

0. Okay. Now, how often is your laboratory externally
audited?

A, We're--we go through an audit every year, external audits

every other year from that audit, and then that’s in ftune with the
every fivae vyears of the whole laboratory audit.

Q. Now, are these policies and equaticns, are they part of
what'’s audited externally?

A, Yes, they are.

0. To your knowledge has your laboratory ever failed an
external audit?

A, Not with this kind of information, no, they’'ve not falled.

Q. Ma’am, 1I’d like for you to talk a little bit about the
different--in your mind the difference between the science of what
you did in this particular case and the conclusions that you drew, 1f
vou could just draw a distinction, ma’ am.

A. So the science 1s from like start to finish is what we do

with every---—--
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Q. Just generally speaking i1f vou could draw a distinction
between the science of conducting a DNA analysis and then the process
by which you draw a scientific conclusion.

A Okay, so we get--we have the results, we have information
that is reviewed and everyboedy can replicate, and then from that
information we draw conclusions bhased on our training, based on our
validations, based on our experiences and, again, that’s something
that can be locked upon and people ¢an draw thelr own conclusions,
but in cur laboratory it’s also technically reviewed and the person
has to agree with our conclusions and results.

Q. And sc you agree with the statement that there is a
difference ppetwsen the science that’'s employed at the KCPCL and then
the conclusions that are drawn bkased on that science?

A, There can be, vyes.

Q. And the conclusicons are your particular conclusions drawn

based off of this particular scientific test?

A, Correct.
TC:  No further guestions, ma’am. Thank you.
DC: No redirect, Your Honor.

EXAMINATION BY THE COURT-MARTIAL
Questions by the military judge:
Q. Ckay, so let’s back up. Let’s pretend I'm a 3¢ grader.

Al Ckay.
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. So you have a chromosome----

AL Yes.

Q. -—-and 1t has locations on the chromosonmes.

AL Yes,

O, And there are alleles attached to those locations?

A, Alleles are part of Lthat location, yes, So what allele is-
Q. Okay. One allele from mom and one allele from dad?

A, Correct,

0. At each one of the locations?

A, Correct,

Q. Okay. And so you inject some sort of fﬁ%rescence and it
tells me~~tells you whether an allele is present al a particular
place?

y

A. Yeah, thers’s certain florescence that are attached to tags
pasically and those anneal to basically just have a medium rsplicate
in nature, It happens in this--it’s basically an instrument that
Just changes temperature so 1t makes DNA unanneal and then the
primers that have the present con an anneal to those certain
locations, so the certalin locations that we’re looking at that we use
with cur kit that’s used in a forensic world, so we basically--and
the forensic world allows us to have the same genetic information for

the most part so we can communicate in a way with like CODIS and
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everything; 30, yeah, then you’re getting the fﬁ%rescence on there
and based on how much DNA i1s there vou get more and more fﬁ%rescence,
so 1f you’ve started-—1f somepody had more DNA on a sample Than
somebody else, making muliiple coples of that, adding more
fﬂ%rescence to those people Lo when you detect it that's how you can
tell the heights and who has more and who has less DNA.

Q. Okay, sc¢ for this fférescence, in order to say that the

. , Y .
allele even exists you set a certain threshold for fIrescence units?

A, Correct,
0. All right, and your particular threshold is 3007
. \
A, That is for--our threshold to say that i# even exists is

actually set &5 RFUs. The 300 megans--that’s what we call
stochastics, sc a stochastic effect can happen when it’s lower where
vou could maybe lose that second ong, like you’re seeing one, but
yvou're not seeing the other one or it's below cur thresheld, so that
300 is saying when 1it’s above there we’re not expecting the other cne
to possibly drop out, so----

Q. Okay, what do you nean hy “dropout”?

A, We’ 11 go back to--so when you geit one from your mom, one
from your dad they could be the same, so you could both have like a--
one could ke an § and one could be an 8 because it's just the amount
repeat you gelt or one could be an 11, one could be a 12, You could

have differences or the same, so wa differentiate--we're talking
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about sister alleles g% oux z%gminology. When vyou have one you' re
considered a homozygote. 3o when you'’ re talking about if it's above
300 and you have just one allele we are comfortable, based on our
validations and experiencing that that person’s a homozygote there.
We know they’re not dropping out, their allele is not dropping ocut.
We're not missing genetic informaticon from them, and then 1f you are
under that because of stochastic effects hecause things can happen
with PCR, we’re saying they have that allele, but something else
could be there that we’re not seeing, so we’'re faking into
consideration that they have an 8, but they could be an 8 8§ or they
could be an 8 anything else that we’re possibly not seeing at that
location.

Q. Okay, so--1 think I got it., In this particular minor
profile that I think you called minor genetic information, what
happened, what did you see?

A, So in this case there was a major that--well, they kind of
talked about a little bit, and a minox. We separate it ocut by héw
much DNA there was, This miner was very low. The peak heights were
very low so I--doing the analysis wasn’t comfortable saying that it
was one or more than one because there ié only a little bit of
genetic informatrion with very low peakﬁ’h@ights, 8¢ In this case with
those low peak héights we have to not say--again, I'm not saying if's

one person s¢ I’'m nobt pubtting that genetic information together,
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especially the one location that has two. I'm not saying that that’s
both from the same person, I'm saying that those alleles are there.
They could be from one perscon. Through the math they could be from
two people depending on what's going on, and so statistically that's
how I based what we were doing with the alleles present. That answer
yvour guestion?

O, Yes. But go back to the stochastic threshold and what you
found in that minor profile.

A. It was very low. It was under the stochastic, so that’s
why I'm taking into the consideration that i1t could be that allele
with anything else because 1t’s under our stochastic threshold, the
minocr is.

O. Right. So 1f it was over the stochastic thresheld, would
you have been able to say it’s cne person?

A, Depending on how much genetic information they had there
and what was going on possibly. If the peak heights would have been
a lot higher it’s esasier to make conclusions when you have more DNA
because you have more DNA and you can—--you’'re not--vyou’' re not
possibly losing anything below threshold just because of the
stochastic effect occurring.

0. Okay, and what is this stochastic thing?

A, So a stochastic effect is just based on the little amount

of DNA possibly--things can happen during PCR where it’s dropping out
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whare as--because we saild that the tag--they have to go find the
amount of DNA, well, agaln maybe because 1t’s so little there it’s
nect actually finding that DNA there, so0 vyou’re nct seeing it or it’'s
below our threshold that we have to have teo get 1t. Like there’s

only a little bit of DNA.

0. Below a 657

A. Below a 65, vyes.

Q. So in this particular minor profile you found----

A, Very low peak heights.

0. -~certain alleles?

AL Yeah, in certain alleles. Yeah, so what we found was a

major profile and we ook those alleles out and what was left were

the certain alleles. There were five alleles at four different
locations.

Q. [Audic problems] So we're dealing with the two at that
location?

A, Yeah, two of them—-- there's two alleles at one location.

Q. And three somewhere else?

A, Yes,

Q. So three other locations? -

A, Correct,
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. And while normally if the two at one location were above
the stcochastic threshold they could sventually say one person here--

vou just saild these two were at this location?

A, Correct.

Q. All right, and then--s¢ really the conclusion is that there
are-- five alleles exist, they exist at these locations and above.

A. That’s why I call it genetic information and not a profile

because I'm not attaching like a profile that these all went to the
one person.

Q. So then, taking that, what conclusion are you able toc draw
from that?

A, So-~-ves, what we--we didn’t get into the results. What we
did was then compare it to different individuals and in this case
Henning matched to that genetic information and then we attached--
that’s why we did the statistic, sc any time you give a conclusion of
somebody being included into any kind of genetic information, a
profile or a genetic information, you have to attach a weight to it
and so this is the way to conservatively attach a weight to this

genetic information.

Q. Okay, so you have Major Henning’s DNA?
A Um~hum {affirmative responsel.
0. And he has every one of the alleles at those specific

locations in that minor genetic information that you have?
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A. Correct.

Q. 2All right. And then how do you come up with a statistic
and what does the statisfic mean’?

A. The statistic is based on the genetic information that you
have in your assumptions that you make, so a statistic is when we're
talking about the locus freguency, so the locus freguency is based on
nunpers cof how often yvou see that in certain pecpulation, and then
when you get that then vyou’re giving this fregquency to that genetic
information at each location because that’s how often you would
expect to find it. The more genetic information vyou have, you're
multiplying it together, the smaller the number the more less likely

it’s more people than what it is, so the more genetic information you

have the more you're narrowing it down. That make sense?
Q. Um-hum [affirmative],
A. So in this case there’s not as much genetic information.

We have five loci. All those are--or four loci, I'm sorxry, five
alleles. Those four leoci are multiplied of--this person’s included
because they have this allele and they could have anything else 1in
the population, =so we’re saying they're at 1Z, which they could be a
12, 10, 12, 11, 12, 13, whatever has been seen in the §Opulation and
then multiply those four locuses together to get--or loci together to
get that allele--or the profile frequency, and in this case it’s the

alleles present freguency.
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Q. T'm stiil not understanding the frequency. What is it

compared against? Is it compared against the entire population on a

whole?
A, So 1t's not necessarily compared against anything. What
was done is a database was made. We use an [BI database, and they

take a sampling of individuals and get their preofiles, and so for
eazch allele at each location there is a profile freguency, so what
was gseen in that sampling of people and statistically we apply that
To our statistics. TIt's not compared to anvything for the whole
world., They didn’t test everyboedy in the whele world. They don't
take that. They do a statisticaliyv accurate--they get statisticians
involved when they’re doing these sample sets to find ocut these
allele frequencies for each allele at each of those locations.

Q. S50, let’s see 1f I get this right, probkably will not.

Let’s say the FBI has fifty people and look at fifty people’s DNA and
they say that cut of these fifty people when you have a 12 at a
particular location that you're going to have an 11 the same location
80 percent of the time?

A, It’s different than that. They're actually each
individual, so what they’re saying 1s I have seen those ten in 15
percent of the population, so you would expect to see a 10 15 percent
of the time. 8o you're using that 15 for that calculation, and then

the other one 1s separate, s¢ Then I've seen an 11 in 20 percent of
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the population, so then you’re uging that number for that 11. If
you’ re saying thosé people go together, so you're saying tChat 10 and
11 is from one person, then those are then multiplied together as
those are your only two samples, 50 whaty it‘s eupected to bhe from
those two numbers multiplied together, so that’s not what we did in
this scenario because, again, we didn’t say that that--those went
tagetheyr., We're saying that those could be separate from twoe

different pecple.

Q. And is it standard practice To use the IBI databage?
A, Yaes, That’s--um-—ves,
Q. Okay, then how does the frequency fit in when determining

whether your known DHA sample--you didn’t say anything about that
though. How do you go from the unknown, vou know, your minor genetic

wfoc madion } , . .
eavatron with frequencies, and how does that tie into known genetic--

A, Well, the frequencies come after, so what we do 1s we have
a known profile developed and we have an unknown profile developed,
We do whatever analysis we need to do on the unknowns, like in this
case separating ocut majer and the minor, and then from there we'll
compare whatever knowns welneéd to compare it to. If a match occurs,
then we have to put a weight behind it, something that’s reguired to

do so that you know what the match is because the weight could be--if
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you have the full single source, you have a huge number of weight

that this person matches and nobody else, and----

Q. Right, s8¢ in this case where you've got five alleles that

the

vou would take the percentage that they received invYpopulation based
on the FBI database, so each one of those allekeé somehow have a
formula that multipliies into five or whatever, and say that’s--vyou
know, you would expect Lo see this in 30 percent of the population,
this—-these particular five alleles at these locaticns, discounting
the fact that two of them were in the same location, we're just
treafing those as individual allelé%

A, Correct, and there’'s not usually a percentage. We get a
number, so like in this-—it’s like 1 in this many people unrelated in
the population~-or unyelated individuals as how often we see it.

MJ: I think I’'ve got it. A1l right, any guestions based on
mine?

TC: No, Your Honor.

DC: Cne feollow up.

REDIRECT EXAMINATION
Questions by the defense counsel:

. 5¢, Miss Hanna, this is from my understanding primarily,
but since you have-~gince you cannot say how many people contributed
to that profile, right?

A. Correct.
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Q. That means that one person could have contributed to that

minor genetic information?

A, Correct.

Q. Two people could have contributed to it?

AL Correct.

0. Three people could have contributed to it?

A They could, but what we’re seeing genetically that doesn't

make much sense gince there’s only at most Lwoe alleles there, 1f that
is understandable.

0. Well, actually, noe. I mean 1 don't understand that,
because couldn’t each of those lcci have been contributed from a

different person?

A. They could.
Q. Okay, so—--gQ——=m
A It’s not expected that that would happen based on the

amount of DNA that’s there. If somebody has some DNA there, you
would expect them to have a--not a different perscn contributing to
each different one. Scientifically that doesn’t make too much ssnse,
and, again this is minor genetic information, so you can’t draw as
many conclusicons like saying it’s one person or more than one.

Q. Okay, so it’s possible that--so I mean you said you would

not expect that, but it’s possible to have, based on those five
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alieles, one, two, three, four, five people contributing separately
to that sample making up that minor genetic information?

A, It--very long realm possibiiity it is. It’s not something
that I've experienced in my working information and having more
information and knowing how the DNA works and how the minor is there
with the major.

Q. Okay, but vyou indicated that 1t was at least not in that

remcte realm of peossibility to have two pecple?

Al And that's what the calculation is based on is that--1I
can’t say that it’s just one perscon. It could be two people.

0. Okay. How would the calculation change 1f it was one
person?

A It would actually be less conservative, so in this case if

I was saying that that minor person 1s just one person, 1t actually
changes the cone--the one loci, that loci that has the two alleles, so
in that case instead of saying that it was a six anything and a nine
anything with my statistic, which makes it a lot more people in the
population, I would say tThat person has to have a six and a nine,
that that’s thelr profile and I would make that number a lot smaller.
That would be more--vyou know, you’'re narrcwing it down to a lot more
than saying this person can have this and/or this with anything else.

You're saying this person has to have these two things.
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Q. Does your calculation account for the possibility of three
people or just two?

A. It doesn’t take into consideration any numbers, 1t’s Jjust
doing the alleles, so the only difference of saying it’'s one is how [
do the calculaticn at one location versus not saying a number. It’s
Just saying if you have these--1f you possibly have these alleles,
then you’re inciuded in this and then giving the welght behind that.
So 1f some--like when I do a comparison if somebody wasn’t in--like
if--I'"m comparing those four loci. If somebody wasn’t included in
one of those, I wouldn’t have said they match this information, so
then they're excluded. So if you're trying to say other pecple are
in there, then they might not have that genetic information there.
Does that make sense? So then they’'d be excluded from this genetic
information.

DC: Sure. No further questions, sir.

TC: Just one set of follow-ups.

RECROSS~EXAMINATION
Questions by the trial counsel:

Q. You reviewed a case file accompanying this information, the
forensic part of your analysis?

AL I'm sorry, what—--—--

Q. The case file, vou reviewed a case file that accompanied

the genetic information?
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A, Yegs,

Q. And you’'re aware that there were other male individuals in

the home that night?

A. Yes.

Q. And did you do testing with regards to those males?

A, We compared all three males to the profiles, vyes.

Q. And were any of the other onesg included as a pogsible
matah?

A, No, they were both excluded.

TC: Ne further guestions, sir,

EXAMINATION BY THE COURT-MARTIAT
Questions by the military Judge:

Q. S0 hypothetically 1f one perscon contributed two alleles and
another perscon contributed three alleles in order to be included as a
possible match you have To have all five despite the fact that----

A. You'd have to share--you'd have to have the same alleles
just by chance.

Q. And the probability or the percentage calculation somehow
accounts for this?

A. Yes, what’s taking in consideration of just looking at what
alleles are there.

MJ: Anything else, Ccunsel?

TC: No, Your Honor.
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DC:  No, sir.
[The witness was duly warned, temporarily excused, and she withdrew
from the witness gtand.]

MJ: Do vyou guys need to recall her today?

TC: I don't-~I don’t helieve so, sir.

DC: I would ask that she just be temporarily excused until Dr.
Krane testifies.

MJ: Okay, ma’am, Jjust hang ocut a while.

WIT: OCkay.

MJ: Thanks.
[The witness departs the courtroom.]

DC: Sir, I would ask for a brief recess to confer with Dr.
Krane on the phone prior to calling him as a witness.

MJ: Ckay. Court’s in recess.
[The Article 39(a} session recessed at 0926 hours, Z4 April Z2015.]

[END OF PAGE]
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{The Article 3%2{a) session reconvened at 0%40 hours, 24 Aprii 2015.]

MJ: This Article 3%(a) session is called to order. All parties
present when the court recessed are agailn present.

DC: Sir, I’m Just going to get Dr. Krane on the phone again.
[The defense counsel called Dr. Xrane telephonically.!
DAN E. KRANE, civilian, was called telephonically as a witness for
the defense, was sworn, and testified as follows:

DIRECT EXAMINATION

Questions by the defense counsel:

Q. Dr. Krane, good morning.
A Good morning.
Q. If at any time you can’t hear me or my guestion’s not

clear, just feel free to ask me to restate it, okay?

Al I will. Thank you.

Q. And, sir, if you could just speak up so that the judge--sc
that we can make sure the judge can hear you, okay?

A, A1l right. [Making adjustments] Is that better?

o That’s excellent, =ir. Thank vyou.

So, sir, could vyou just let the court know first of all

what 1s your current duty position or title?

A, Well, I wear a few hats. In no particular order I am &
professor of Biological Sciences and--with a courtesy appointment

also in Computer Science at Wright State University in Dayton, Ohio.
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I am also the president and CEO of a consulting company that does
business as Forensic Biloinformatics and I am also enjoying tTime as a
fellow of the American Council on Education where my host institution
for that fellowship is the University of Notre Dame in Notre Dame,
Indiana.

o. Ckay, sir. And you reviewsed the electrconic data that was
divulged as part of this case, correct?

A, Yes.

Q. And you were also--you also were able to listen to the
testimony of Miss Hanna who “ust testified a moment ago, correct?

A, Yes, I was.

Q. Okay. Initially I would just 1like to ask you-~I asked her

the guestion about template DNA and she indicated that it was one--

one nanogram. Do you recall that?
A, Yes, 1 do.
Q. From your view and your experience how do you evaluate--

well, what additionally can you say about that, having reviewed the
electronic data as well?

A Well, a total amount of human DNA that was used to generate
the results in this case doesn’t--does in fact appear to have been
one nanogram of DNA, but it seems to me that the vast ﬁajority of the
discussion, if not the totality of it, is not about the major

contributor to the sample of a female, but rather of the minor
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contributor to the sample, a male and the laboratory alsc assessed
how much templatengNA might have originated from a wale in addition
to the total amount of DNA.HSing-just sort of a back of the envelope
calculation here with the laboratory’s numbers, that approach tells
us fhat there’s on the order of 45 picograms of male DNA that gave
rise to the male profile, the minor profile that we saa, And then the
DNA profile itself gives us an indicaticn based on the relative
heights of the ¥ allele and the ¥ allele at the amelogenin locus that
there was on the order of 15, one-five, picograms of male DNA
associated with the sample that gave rise to the minor profile that
we've bean talking about.

Q. Okay, now what are the implications of that? What is that-
-what does that mean for purposes of doing an analysis?

A, Well, I think there’s some quite significant implications.
The test kit that the laboratory used to generate the DNA profile
information specifically recommends that one nancgram of templateﬁr
DHNA be used. One nanogram is a thousand plcograms and, again, you
know, the total amount of DHA that was used was a nanogram, but the
focus now seems Lo be on some things that originated from very much
less than that recommended amount of template DNA, again, by one
estimate 45 pilcograms, by another estimate 15 picograms on the order

of, you know, I'11 let you de the math. I suppose that 1/50% perhaps
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ol what it is that the test kit is reconmended and designed to bhe
able tc generate reliable results from,

O. Okay. WMiss Hanna mentioned--well, spoke extensively about
the alleles present calculation, the calculation that she indicated
was used, What can you--what can you gay about that, about her
description of that calculation and what is requlired by the SWGDAM
guidelines?

A. Well, let me start by saying that the SWGDAM guidelines are
really very fair. They provide a set of approaches to be used for
circumstances where the number of contributors is unknown. Those
equatiens, those statistical approaches only apply if allelicg/
dropout, and I should add allelic drop—in)are not something that
needs to be considered, There's an alternative set of approaches
that can be used when allelic dropout, and again drop-in, may have
cccurred, but those only apply when there is a known number of
contributors to the sample that’s being evaluated. There isz nothing
within the SWGEDAM guldelines that provides suggestions or guildance
regarding reliable or useful approaches for a sample with an unknown
nubher of contributors where dropout may have ovcurred.

Q. And you mentioned that other seb of calculations that could
be used if there was a known number of multiple contributors, Is

that CPI or CPE that you referred to?
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A, That’s~—that——CPI and CPE are two approaches that fall
within that area of approaches to use for an unknown number of
contriputors.

o. Okay. Now Miss Hanna also testified that all of the--all
of the alleles that were identified in that minor genetic information
were inclusive with the preofile, the known profile, the standard
profile for Major Henning. However, can you comment on that please?

A. Well, yes. That is factually correct, but I think it bears
pointing out that all--the word “all” here translates to five alleles
were seen, two at one locus and one each at three additional loci,

put, and I think this is a very important “but”, there are two

-

alleles that Major Henning has at those four loci that do not appear
in the minor profile that the statlistic was generated for, so there
were seven oppcertunities to find--and I'm going to use alr gquotes
here, “matching” between Major Henning and the evidence sample, and
at the end he’s found only to--again with the air guotes, “match” at
five of those seven possible oppertunities for matching.

Q. So does the statistic--is the statistic able to account for
that?

A Well, the approach that Miss Hanna has used is effectively
presuming that allelic dropout has cccurred, not even that it might
have occurred, but really in practice to include Major Henning it's

presuming that the test has failed to obtain or to show us all of the
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information that was inherent to the sample. In other words, that
allelic dropout has occurred. Let me put this simply. Major Henning
can only be incliuded as a possible contributor if dropout has
occurred.

Q. Okay, and you're saying that she was assuming that without
being able to assume it, 1s that what vyou' re--

A Well, yeah, T don’t know that I would guite put it that
way. I think you’'ve got what I'm frying to convey. What she has
said 1s that because these peaks are at such a low level and then
also because there’s such a small amount of template DNA that dropout
might or may have occurred. Her statistic is predicated on the fact
that dropout did coccur. Her inclusion of Major Henning as a possible
contributor is predicated on the idea that dropout must have
ogourred. I'm more comfortable in saying that--well, let me put it
this way. If dropout had not occurred, if we could be confident that
these test results reliably told us all the information assoclated
with the sample as the tests are designed to do, then Major Henning
is actually excluded as a possible contributor.

Q. And could you explain why, sir?

A, Well, again, this was a test that was bassd upon a sample
where the recommended amount of template was being used and we failed
to detect two of an individual’s zalleles when examining the

information at just four different loci, I'm confident that every--
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well, that may be hard to do, but the vast majority of laboratcries
would in that circumstance exclude such an individual as a possible
contributor. You know, just practically speaking, if an individual
is contributing--let me use a specific example. If they’'re
contributing a 13 allele at the D-18 locus and they also have a 20
allele to contribute, those two alleles should be present in equal
guantity with any cells that they might leave associated with a
sample. They should be egqually likely to be detected. If one is
detected and the cother is nct, the simple conclusion at that point is
that that individual is not a contributor because where the 13 goes
the 20 should bhe there as well. In this case there are two instances
where Major Henning has two alleles at a locus yet only one of those
two alleles 1s observed.

Q. Yes, sir. Is there anything else about the testing in this
case that vou believe 1s relevant to the consideration of--well, to
the conslderation of what the conclusions drawn were?

A, Well, I do have additional concerns. If--let me be plain,
that 1f we were talking here about the chance that a randomly chosen
unrelated individual would be found Lo match or be included as a
possible major contributor, I think this would be a very different
conversation., That fact that we're talking here about a possible
minor contributer or minor contributors is ultimately really where

the issue lies. Interpretation of this type of sample is extremely
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conplicated., It's confounded by the fact that dropout may have
occurred. When you're dealing with such small guantities of DNA a
vary real consideration needs to be drop-in has occcurred and in
addition te that there ¢an be serious proﬁlems asgociated with~~I711
use the word “masking” from things that are attributable to the major
contributor. 1 heard vyou ask a line of questioé pertaining to the
posstbhility of confusing a stutter peak with a peak from another
winor contributor. That's part of what I'm talking about here, but
the major contributor’s peaks could alse easily be hiding peaks thnat
have come from a ninor contributor, so at the end of the day this is
about the most difficult of any sample that wmight possibly be
interpreted. W®We have guestlions about the amount of drop-in and
dropout and guesticons about the number of minor contributorsa, and
even qguestions about where minor coptributor alleles are present and
where they’ re masked by the major contributbr. It’s not possible to
generate a scenaric that is more difficult to interpret thaﬁpwhat we
have for this case.

g. And, sir, you' re familliar with a number of different

laboratories and their standards for interpreting results like this,

correct?
A Yas,
Q. Could you name some of them?
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. Well, surely. Maybe it would help if I start by saying
that I've--I first testified as a DNA profiling expert in the winter,
Januvary, I believe, of 19%1, so I've been involved with reviewing DNA
testing results for--well, pretty close to the very beginning of this
methodolicgy being used. The tests themselves have changed since
those early days, but the kinds of results that were generated In
this case 1I've been reviewing and testifying about since the mid-
1990s. I’ve testified in over twenty different states, several
different courts-martial, on the order of five different federal
courts as well as courts in the United Kingdom, Northern Ireland,
England, and even places like Australia, so I've reviewed test
results from a very wide number of places. TI've served on--as a
gubernatorial appointee to Virginia’'s Scientific Advisory Committee
which oversees the policies and practices of the Virginia Department
of Forensic Science, In that capacity I chaired subcommittees
regarding the review of the validation studies that the laboratory
did for DNA testing protocols, and I also reviewed and ultimately
approved with intimate familiarity the Department of Forensic
Sciences standard operating procedures and interpretation guidelines.
So I've-—-and [’'ve spoken at many mesetings and published a number pesry
reviewed papers about these types of issues.

Q. So is it fair to say, sir, that the only accurate

conclusion that you think can be drawn with this minor genetic
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information is that it is in fact inconclusive as regards to Major

Henning?
Al I'm very comfortable saying that that is the only safe
opinion that can be rendered. I think it could be said this way; we

are in no better position to say if Major Henning’'s DNA is present
with this sample after we’ve seen the test results than we were
hefore the tests were performed.

Q. And--well, is there anything else that you can add, sir, or
that you do believe should be added?

A, Well, let me Jjust harken back to the gquesticons that I heard
you ask Miss Hanna about the SWGDAM guidelines regarding stutter
because T think some of the other points that she’s made are fairly
difficult to point te how it is that they’'re at odds with the SWGDAM
guidelines. I believe I've done that when I tell you that SWGDAM
provides a set of approaches for mixtures without dropout or unmixed
samples or, you know, a known number cof contributors with dropout,
but no hybrids of the two, s¢ I think that alone suggests that the
approach that she described has some significant i1ssues with it, but
I think uneguivocally her practice with respect to stutter peaks is
clearly at codds with what it is the SWGDAM guidelines recommend as
well as what some peer reviewed scientific literature that speaks to

that topic also recommends, so I think there’s clearly a departure
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there between what is generally accepted within the forensic
scientific community on that regard.

Q. And is it correct, sir, that the point or the locaticn in
the SWGDAM guidelines that we’re referring to are the 3.5.8 section?

A Yes, that’'s correct.

Q. Okay. And could you elaberate a little bif specifically
about what vou feel is not being met by the approach Miss Hanna
described as it relates to what SWGDAM talks about?

A Well, with regard to that specific section T think it can
be expressed pretty clearly. What she testifies to is that 1f a peak
is below the stutter threshold for a particular locus that she
considers it to be an artifact. She considers 1T to be stutter. She
does not consider the possibility that that peak might possibly also
be derived in part from a minor contributor and even in the
circumstance where the height of the stutter peak is equal to or
greater than the height of the peaks tChat are associlated with the
minor contributor te the sample. 1I'm paraphrasing some language here
directly from SWGDAM 3.5.8.3.

Q. And it specifically advises that an analyst has to consider
that possibility, is that correct?

A, Well, here’s a direct quote. It savs, "“However, it should
ailso be censidered as a possible allelic peak, particularly if the

peak height of the potential stutter peak(s) are consistent with {or
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greater than) the heights cbserved for any allelic peaks that are
conclusively attributed {(i.e., peaks in non-stutter positions] to the
minor contributeor or contributors.”

Q. And is that specific circumstance present in this case or

is the possibility for that present in this case?

A, Yes, 1t is.
. And could vyou say specifically where, siz?
AL Well, both. It's the D-2 and the D-18 locus there are--at

both loci there are two stutter peaks associated--well, in the
stutter position, relative to peaks that could have been contributed
from a major contributor and in both instances those peaks were
disregarded by Miss Hanna and her statistical evaluation and in both
instances the heights of those peaks exceeds fairly significantly the
heights of the peaks from the minor contributor that she did
consider.

Q. Trnank vou, =ir. Is there anvything else that concerns you
about the testing in this case?

A. Well, if 1 may, 3just on that same point if Miss Hanna had
considered these peaks, it would certainly have complicated the
statistic, but unequivocally it would have resulted in a less
remarkable or a less damning number for the final statistic. The
number that she reports 1s effectively 1 In 223, very weak bhy—-— DNA

profiling standards are, you know, general experience to begin with,
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but that number would have been less impressive still if those
stutter peaks had besen added into the calculation.

0. Thank you, sir. And finally, i1s there anything else that
yvou think is relevant to the issues that have been discussed so far?

A, No, I think that sums the~-well, there’s one other thing.
I talked sarlier now about the small gquantities c¢f DNA that are the
basis of these results for the male or the minor contributor or
contributors. It might help to put that in a bit of context. A
single human cell has on the order of six picograms of DNA assoclated
with 1t, so these test results for the minor contributor or
contributcers are being derived from a very small number of cells,
perhaps as few as two or three and unlikely to be any more than a
dozen, ang to put that in perspective, a human body typically has on
the order of three to four billion cells, and an average fingerprint
will have on the ordeyr 0of one hundred cells asscociated with it, so
we’re talking here about results derived from a--an exceedingly small
quantity of starting material. In those circumstances the results
are--~there’s serious guestions as to their reliability because of the
problems asgssociated with dropout and drop-~in, but also we have to ask
gbout how 1t 1s that those cells could have become associated with a
sample, transfer contamination, those sorts of things can become very

real considerations as well, and none ©f that gets captured by these
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types of statistics that either SWGDAM talks about or that Miss Hannsa

used.
DC: Thank vyou, sir.

WIT: My pleasure.

DC:  Your Honor, those are all the gquestion I have.

TC: Sir, could I have a brief recess to go over the information

pricr Lo cross?

MJ: Is he going to be available?

DC:  Dr. Krane, if you could just stand by for a moment. We're

going to take a recess. Actually, vyou know what,

we will call you

back 1n a few moments since we will be in recess for a few moments

while tThe government reviews the information. Okay?

WIT: Very good.
DC:  Thank you, sir.
MJ: Court’s in recess.
[The Article 329{a) session recessed at 1008 hours,

[END OF PAGE]
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[The Article 3%{a) session reconvened at 1037 hours, 24 April 2015.]

MJ: This Article 39%{a) session is called to order. All parties
present when the court recessed are again present,

{Dr, Krane is recalled telephonically and reminded that he is still
under ocath,]

TC: Hello, Dr. Krane, this is Captain Morman. I just want to
remind you again that you’re under ocath.

WIT: Thank you. T xecall,.

TC:  Thank you, sir,

I have no guestions, Your Honor,
EXAMINATION BY THE COURT-MARTIAL
Quastions by the military judge:

Q. Okay, Dr, Krane, this is Lieutenant Colonel Prithard, the
military judge. Let me collect my thoughts and then ask you some
guestions. I guess the first one is tell me a little bit about the
SWGDAM guidelines. It almost sounds from the way that the defense
counsel 1s asking the guestions and the way you're answering them
that they are more than guidelines, that they are mandates.

A, Well, vyou know, I appreciate that there’s a, you know, a
difference in the meaning bebween guidelines and recommendations
versug mandates, The reality is 1s that they do not purport to be
more than guidelines or recommendatlens, but in reality they do

reflect the best--the consensus as toe whalt is the beslt practice by
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the forensic science community and T think they spell ocut in fair--
fairly specific detail what it 1s that 1s at the present time
generally accepted within the scientific community and given that
that translates to a legal standard in some sense then they do act as
mandates as opposed to just recommendaltions because crime
laboratoriss want their work to be considered, generally acceptad
within the forensic zscience community.

Q. Ckay, and I may jump arvound here a little bit. You
testified earlier that there were seven cpportunities te find

“matching between Malior Henning and the sanmple” but he was only

“matched at five locaticons”. Can vyou explalin that?
A, Yes. S0 [pause]. I'm just loocking at some notes here. I
thinking I may be able to give you scme specific examples. There are

four loci that are being considered here from the perspective cf a
statistic. There’s a locus called THO 1, T-H-0-1; ancther called D-
13, D as in Dan; another D-2; and another D-18. At any locus, given
that human beings are diplold, meaning that they have two coples of
their genetic instructicons, we might find either one or twe alleles,
so we're talking about eight loci--I'm sorry, about four loci. That
means that we might find anywhere between four alleles for comparison
purposes and as--but not more than eight, all right, so 1f an
individual had~-the technical term 1Is “homozygote”-- 1f they had two

coples. If they got the same instructions from both their mother and
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father, we would only see one peak or one allele at this test, bub if
they were a heterozygote, meaning that they got different informaticn
from both of their parents, we might see two. 5o let me give you a
specific example, 1if I wmay. At the THCOLl locus Major Henning is
described as a 6, 9. The nomenclature is usualily 6 comma 9. In the
evidenﬁSEaﬁmles the ninor contributor thalt the lab deduces in fact
has bhoth a 6 and a 2. In conbtrast at the D-13 locus Major Henning is
a homozygote. He has what appeared to be two coples of the 12
atleles, so he’s a 12 comwa 12, and the minor profile deduced by the
laboratory in Fact has just a 12, §o, so far Major Henning is
matbching i? 3 out of 3 possibilities or opportunities to match, but
it’s at the next two loci that the discrepancy in the matching
arises. At D~2 Major Henning is a heteroczygote, He 1s a 16 comma 22
and yet the minor deduced profile has only a 16. There is no 22 and
similarly at the D-18 locus Maior Henning is a heterozygote., He is a
13 comma 20, and yvet the deduced minor profile for that locus has
only a 13, There is no 20, so there were-~let’s~-we consider it
clearly two alleles that are missing, a 22 at peak 2 and a 20 at D-
18, and he’s a homozygote at [0-18, so that brings us from 8 down to
7, 1f you follow my reasoning----

0. I'm following.
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A, --and at the end of this prccess there were sevean
opportunities toc match. Five of those alleles are found in the
deduced minor profile, two are not.

0. And the significance you think is?

A, Well, the significance is it in some sense boils down to
this. An argument can reasonably be made that 1if Major Henning was
the source for a contributor among others, to the minor alleles that
were found in this sample, then where are his 22 and 20 alleles at
the D-2 and D-18 loci respectively. It’s difficult to contribute
some alleles and not others, and the only explanation that could be
invoked to answer that guestion is that dropout--and iet me emphasize
here, must have occurred and to some extent there’s a logical fallacy
that’s starting to creep in. How do you know that dropout has
occurred?  Well, because that’s the only way that we can explain the
absence of the aileles. Well, why do you expect them to be absent?
Well, becauvse Major Henning has those alleles, so if you see it, it's
a very short loglcel loop that we’'re golng through here. It’'s the--
the ancmaly is being explained by the anomaly itself, so the
possibility of dropout really throws a monkey wrench, to put it very,
you know, plainly into an effort to attach a statistical weight to a
sample like this, and in this circumstance--there’s nothing about the

statistic that captures the fact that an argument could reasonably be
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made that he’s actually excluded as opposed to included as a possible
contributor.

0. So if T understand correctly, i1f you have--let’s take this
case, five alleles at four loci and at one or more of those loci vou
only find one allele that you can draw no conclusicen from that
because you must be able to find a second allele?

A. Weli, T would say that’s not quite right. What T would
prefer to say 1s that there are essentially three ways that one might
lock at such a circumstance. 1f an individual has two alleles and
vet conly one is observed at that lccus 1n an evidence sample, one
might conclude that the individual cannot be excluded because dropout
had occurred. Another is that the individual--ancther possible
conclusicn 1s that the individual 1s actually excluded because
dropout did not occur, and a third conclusion might be to refrain
from drawing a conclusion and say that we can’t say if dropout or
wiat the likelihood that dropout has or has not occurred is,
therefore, since we can’t decide which of those two possibilities is
most likely or how to capture that into some sort of statistic it’s
simply safest to walk away and say that we don’t care to draw a
conclusion at all.

Q. Is there a definitive way to determine whether dropout has
occurred other than through this, vyou know, backwards determination

based on a known contributor?
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A, Well, the short answer is more or less, yes. There--in
some instances dropout 1s easy to identify. If no alleles at all are
detected at a locus, we can reasonably conclude and everybody should
agree that occurred at that locus, so if we simply have no test
results, that’s easy énd, in fact, that circumstance is described as
locus dropout., If a sample is exhibiting locus dropout ai some loci
that should make it more likely that allelic dropout at other loci is
in play as well. ©Now it doesn’t necessarily--the more locus dropout
there is the more allelic dropout we might expect, bub the only thing
that the scientific community would agree upon are some fairly
unhelpful generalities like the one that I just gave you. The more
locus dropout there is, the more allelic dropout there may be, and
the less templateg/DNA that you start with, the more likely locus
dropout and allelic dropout there will be and those genervalities
don’t serve us well because the statistics here would require--we
could capture that, but to capture those possibilities we need
specific numbers, #e can’ t just say that it’s more 0r less likely,
He neaed like & 1t's 80 percent likely, or it is 22.7 percent likely
to be able to capture it in an equation and we're nowhere near that
at this stage in the history of feorensic DNA profiling.

Q. So your analysis is that with this so called minor profile
the only conclusion that can be drawn is that allelic dfopout might

have occourred?
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A, That ig fair, dropout may have occurred. Mot that----

Q. But not that it did oeccur?

A, ~~-Major Henning. It must be asserted that dropout has in
fact occurréd.

Q. But, again, back to what you just said, it’s not possible
Lo ﬁake that determination in this case?

A.  Wot with certainty, no. “Must occur” is within the realm
of may occur, but also within the realm of “may 0ccur” ig “has not
occurred”, and so I--since we can’{ discern between The two and since
the statisfics can't capture that, again, I would say that consensus
opinion in the forensic sclence community would be that a result such
as this is simply unreliable and inceonclusive,

o, You also talked about allelic drop-in., ®What is that?

A. Well, let me start by making sure we're on common ground
with respect to dropout. Dropout means that an allele is associated
with a sampie yet fails to be detected by the test, and then drop-in
is the reciprocal of that. The allele is nobt actually associated
with the evidence sample and yet manifests itsélf as part of the test
result, and the simplest explanation for drop-in is contamination of
some kind. So all that I've been saying before with smail amounts of
templateg/DNA the possibllity of dropout increases. The smaller the

amount, Lthe greater the possibility of dropout. Thal also applies
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for drop-~in. The smaller amount of template, the greater the risk of
observing peaks due to drop-in.

g, But, again, in this particular case there’s nothing to be
sald other than possibility of dropout or a pessibility of drop-in?

A, Correct .

Q. AlY right, T want to move to the stutter peaks,

A. A1l right,

0. And I am now trying to remember the guestion I had about

this. oOkay, so as I understand this, in a case where an cbserved

stutter peak is at a height egual to or greater than the peaks--the

allelic peaks that vou should consider the possibility that the
stutter peak is actually an allelic peak?

A. I think your understanding is correct. We might be safest
if we just slipped in the word minocr contributor or minocr
contributors allelic peak, minor would be good to é%ip in front of
the word “allelic”.

Q. Okay., 8o 1f you were to consider a stutlter peak as a
possible minor--

A, Minor contributor’s allele.

0. Ckay. Then how could you make any calculaticon at all? I
maan it sesmg that you’re hypothesizing that it is--it 1s an allele,
not a--you know, not a stutter peak, but vou don’t know what allele

it 18, so nhow then could vou draw any conclusion, any percentages,
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any likelihocods that somebody is a contributor if vou don’t know what
that alliele is7

A. But we would know the allele. So a stutter peak--I"1l1 give
vou a speclific example from this case for the D-2 lccus. At the D-2
locus the major contributor has a 20 and a 23 allele., 1711 give you
the heights just for your edification, but--well, maybe 1--oh, veah,
here they are. The 20 is 1,889 tall and the 23 is 2,092 tall, so
these are large peaks. The stutter peaks are peaks assoclated with
those two tall peaks. There 1is & 1% that’s associated, but may be as
stutter off of the 20. That 19 has a height cof 152, and there is a
22 that may be a stutter associated with the 23. The 22 has a height
of 191, so as Miss Hanna had testified, stutter is a very commonly
observed artifact of these tests and it is typically reccgnized by
the position of a peak relative tTo another peak as well as the height
of that peak relative to the other peak, so here the 19 could easily
be stutter associated with the 20 because the 19 precedes the 20 and
the 19 is small relative to the height of the 20 and the same could
be said of the 22 with respect to the 232, =so those are peaks in
stutter position and what the SWGDAM guildeline does uneguivocally
recommend is that in a statistical calculation for a minor
contributor that in addition to the 16 which the laboratory deduced

as bheing part of the minor contributor contribution, the 19 and the
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22 should aiso be included, and just as we have allele freguencies
for the 16, thevy're also available for the 19 and the 22.

Q. Okay, I'm not really following how vou would know that tne
19 and the 22 were a particular allele such that when you, for
example, took Major Henning’s DNA sample you could say whether or not
that particular allele existed in his DNA.

A, Let me try to help you understand. So just--you know, so
everybody’s clear here at the D-2 locus Major Henning is a 16,22, He
doesn’'t have gither of--well, if he does have a 22, which is one of
these two peaks, but he deesn’t have the 19, and yet I don’t know
that that necessarily has to be factored into the equation here, so
just as the lab has endeavored to attach a statistic to the fact that
there’s a 16 1it’s also possible to roll into that statistic the
pogsibility that mincor contributors have a 19 and/or a 22 as well.
Now, obviously we’ve gotta start talking here about there being more
than one contributor because we expect each contributor at most to
contribute 2, so now we’re formally entertaining and using a
statistic that would require more than one contributor, but none the

less that is something that could be done. That helpful?

O. Let me mull it over.
A, A1l right.
Q. Well, is there any way if vyou were to take this particular

minocr profile and factor in the stutter peaks to determine what those

75



=

1%

20

21

L2

23

stutter peaks—-~what alleles those would represent and therefore
compare 1t to Major Henning and say well, he 1s now excluded because
he doesn’t have that one?

Al Well, I think we may need to talk of that here, but let me
start this dialogue by Hdust putting cut--Majcr Henning dees noft have
a 1%, so he could not be the scurce of the 1% that we may observe at
that locus, but he does have a 16 and a 22, and so since those are
there and that’s what he has, then we wouldn’'t exclude him on the
bagis of that observaticn. We could exclude him as a possible
contributor of the 19, but not of the 16 or the 22, S¢o it might help
if T just point this out, so the statistic, the general class of
statistic you wouid use for a circumstance like that where we have an
unknown number of contributors because it could--we know that there
are at least two, but there could be three, there might be four
pecple or more who could have combined fto give us the 16, the 19, and
the 22. The class of statistic that would be used in a circumstance
like that with an unknown number of contributors falls broadly into
the category of a CPT or a CPE statistic. Those approaches cannot
handle, they cannet work with tThe possibility of dropout. It must be
explicitly assumed that dropout has categorically nct occurred. So
if we start fo talk about this being a mixture, veah, T can help you
with that. We have an approach for an unknown number of contributors

then we add that “0h, and there's a good chance that dropout may have
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occurrad”, then all bets are off. There is no guidance from SWGDAM
for such a circumstance.

Q. So there is no way to test or I guess to come up with a
statistic where there are multiple, but unknown numbers of
contributors and the possibkbility of allelic dropout?

A. There ig nothing in the SWGDAM guidelines that would assist
with that and there is nothing in the peer reviewed literature that
provides a generally accepted approach. ILet me just--this may be an
unnecessary aside, but there’s a new kid on the block in some sense
in this regard called probabilistic genctvping. That’'s not at all
what the testing laboratory has used in this case and SWGDAM doesn’t
give very much specific guidance about it so it does allow for that
possibility. There’s an emerging arsa of research where this problem
might be resolved, but I don't feel we're at the point vet where any
of those probable genctyping approaches have reached general
acceptance and I don’t know what they would tell us about this
marticular evidence sample. Tt's possible that a preobabilistic
genotyping approach would look at this and say, gee, it’s more likely
that Major Henning is exciuded because of the absence of those two
alleles of his than that he is included or they may say that he is
included evern with that taken inte consideration, so there’s this
emerging area of work, but I think that goes beyond what it is. I

can say unequivecally it gees beyond what it is the lab has used here
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and I think it may go beyond what it is that you’re interested in
hearing about.

. Okay, so next let’s talk about laboratory audits. Do you
know anything about laboratory audits, what they do when they audit,
what they’re looking at, etcetera?

A, Yes, I do.

0. Okay. Do they look at this level of detall? So my real
guestion is 1f the KCPCL survived multiple years of audits, both
internal and external, and has, at least from what Miss Hanna has
gaid, bsen using this particular type of analysisg, that 1s unknown
multiple contributors and peossibility of allelic dropout, how do they
get accredited?

A. Well, I--you know, I think vou’ve asked a very astute
question and T found myself wondering that myself. Let me tell vyou
up front that I have not served as an auditor and I do not maintain
laboratory that is audited for the purposes of the work that T do.
My understanding is 1is that these audits leck to a large extent to
determine if a laboratory is capable of doing the work that it
purparts to do and it’s assessing things like does it have adequate
personnel, are those perxsonnel adeguately trained to be able to
handle general issues that might arise in the course of their work,
cdo they have adeguate equipment and rescurces and physical space to

do the work that they are purporting that they can do, do they have
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protocols and validation studies that support those protocols? Those
are the types of guestions that it’s my understanding the auditors
are looking for. Now, under that sort of umbreila an auditor could
ask to lock--you know, to dive in deep and look at the specifics of
the protocols and I'm personally firmly of the opinion that if an
auditor looked very carefully at this statistic that’s being used by
the laboratory in this case, that that would have raised a red flag
and the guestions would have--would have arisen. The fact that that
hasn't occurred at the very least fells us that--well, T don'ft know,
it tells me that ncbody has looked at that level of detail. T mean
the laboratory’s interpretation guidelines includes formula. 1 think
the issues arising 1s with the application of those formula and to
really see how that works you have fo get under the hood and lock at
the spread sheets, which the lab has very helpfully provided to us,
and it’s when you lcck at them that, again, we find a sort of mixed
bag where in some circumstances they’'re using equaticns that are for
unknown number as contributors where dropout hasn’t cccurred, and in
other loci they’re using a set of equations for a known number of
contributors where dropout may have cccurred. And, again, it’s that
mixed bag that’'s the problem here.

MJ: Ckay, I think that’s all I have for now. Any guestions
based on mine, Counsel?

TC: No, Your Honor.
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DC: No, Your Honor.

MJ: All right, thank vou, Dr. Krane. Temporarily I assume?

DC: Yes, sir.
fThe witness was femporarily excused, duly warned, and the telephonic
conhection was terminated. ]

TC: You don’t want to keep him on the line?

MJ: I may recall Miss Hanna. Do you need him to be listening?

TC: Well--and I have a list of witnesses that I'm going to be
calling as well, so I don’t know if he wants to listen to their
testimony. I thought that that was the point.

DC: Yeah, okay.

[The witness was again called telephonically.]

Dr. Krane: Hey, Captain Wardlow, so what’s your take?

DC: Well, sir, we're actually still in the courtroom now and T
actually hung up a little too scon. We're going to have the-~the
government is going to call some witnesses, so I needed to keep you
on the line. Is that all right?

Dr. Krane: Oh, sure. 1’11 be happy to hang on for a while.

DC:  All right, thank you.

Dr. Krane: No problem.

MJ: Any other evidence, Defense?

DC: No, Your Honor.

MJ: Government?
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PC: Your Hdnor, the government calls My, Scott Hummel.
SCOTT RUMMEL, civilian, was called as avwitness for the prosecution,
was sworn, and testified as follows:
DIRECT EXBMINATION

Questions by the trial counsel:

Q. And you are Mr. Scott Hummel?

Al Yes, that's correct.

. And can you please state your city and state of residence?
AL T live in Kansas Clty, Missouri,

. Thank you. Mr., Hummel, I just want to get a little bit of

background as to who you are before we jump into some of the more
substantive evidsnce. Where do you currently work?

A, I work at the Kansas Cilty Police Crime Laboratory and I'm
the Chief Criminalist of the DNA Biology Section.

Q. And could vou please give us a little bit of detail about
what all is entailed in vyour iob?

A My primary function-as Chief Criminalist is administrative.
I manage the staff, coversee the personnel issues, case management,
case assignment, things of that nature, Ultimately the guality
assurance and technical aspecis are my responsibility although we do

@A

el . . ,
haveVtechnigus leader in my section as well. Is that not lovd enough

{referring to the microphone and adjusting 1t]?

81




14

15

16

17

18

i@

20

21

22

Yov

Q. Yeah, if you could just please, and then justwmifvcould
iust speak up Just a little bit,

A Sure,

Q. Thank you. BAnd have you received fézmal civilian education
in the area of hkiology?

B, Yes, I have a Bachelor’s degree in biology and I have a
Mastar’s Degree with a concentrabtion in Forensic Serology in DNA.

Q. Okay. And how long have you been working with the RCPCL?

A, Almest 15 years.

Q. And more specifically how long have you been in your
current assignment, your current job?

A, I've been the Chief Criminalist of the section for almost &
years,

Q. Thank vyou. I want to talk to you a little bit about
nanograms and picograms and how that relates to testing particularly
in your laboratory.

. Okay.

Q. S¢ heow many nanograms is recommended by your particular
testing‘materials?

A, The target template that vwe use is part of the kit
referencing in this case 1s 750 picograms or .75 nanocgrams, the same

eguivalent.
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Q. hnd in cases such as this where there’s a major and a minorn
contributor and the minor contributor may have a lower number of
picograms in and around the 50 picggqram area, why might that be in a C,%ﬂ/
testing situation?

A Well, again, specifically in this case what we’ve talking
about is a mixture of DNA, z0 we have a component from one individual
and a compenent from another individual, so when we go into that
testing the target amount that we’re looking for is from that extract
from the sample, but that sample itself is a mixture, We can’t go
inte that sample and parse out, for instance, in this case the male
contributor. We’re looking at the sample as a totality, so when we
target that 750 picograms the hope is of course we’ll have enough or
sufficient information in that minor contributor to make useiul
interpretations, but it’s guite possible that there’'s a small amount i
of DNA present in the sample and we get a small amount of genetic

information, but you can’t simply add more DNA to the sample to bring

up the minor contributor, because what that does 1s overlead the

sample and makes the entire sample unreadable,

Q. And can you please describe a little bit mors what you mean
by that, it ﬁakes the sample unreadable and specifically as it
retates to the major contributor?

AL Yes, so as we've sald, we had a target amcunt of DHA that

we're looking for. HNow we can use less Lhan that amouni of target
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because all that--what that does is simply wmeans we may get less
information from the sample, We have an ided amount we want., If ws C;%ﬂ/
don’t have that much, we may still attempt testing to Lry to get sone
useful infermation. However, you cannot go heyond that amount |
beéause it’s a very sensitive system, and so by adding more DNA than
you need, what you do is create a lobt more additional artifacts. The
system becomes saturated and it basicaily makes the genetic
information, the electropherograms that we’ve discussed a lot in this
case, it makes them difficult, if nolt impossible, te read depending
on the amcunt of material that you add beyond what is the recommended
or ideal amounts,

0. 8o, fair to say that when you pull cut a sample amount, in
this case 1 nanogram, you’re stuck with the genetic information in
that particular sample?

A, Yes, that’s correct,

Q. Okay. And so--and in your experience that lab wouldn’t go
in and manipulate, you know, various pilcograms 1f they're from major
minor contributoers in any one sample?

A, that’s not possible, that’s not a--that’s not a real--
that’s not something that I coulid do.

0. Okay. Thank you. I want to talk to you a little bit about

SUGDAM and I want te talk about the difference between SWGDAM

84




10

il

i2

13

14

17

18

19

20

21

22

23

guidelines and then quality assurance standards and how they relate
to accreditation and how they relate Lo auditing.

A, Yes.

Q. Could vou please tell us a little bit about the SWGDAM
guidelines, what they are and how they relate to a lab?

A. So if I might kback up just one step and just get a little
background. SWGDAM, which is the scientific working group on DNA
analysis methods is composad of a variety of perscnnel across the
country from laboratories, from academia, research institutions,
governmental bodies coming together to try to provide consistent
procedures and protocels for all laboratories across the country to
use and agree upon. Those standards, those recommendations are then
issued--or, sorry, given over to the FBI, who issues the formal
standards. Those standards are a requirement by which we can say
we’ re--we followed those standards for accreditation purposes for
accrediting bodles as well as for participation in a national DNA
database. In addition to these standards that we must follow to ke a
DNA laboratery in this country this working group, this body of
people over time, and this isn’t Jjust an isolated incidence, as the
DNA technology has evolved cover decades periodically issues
guidelines. These guidelines are a working product, & living preduct
for labs to try to come together and address common issues, common

technologles to try to get a consensus about how these things should
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be done. However, as the name implies, these guidelines are not
reguirements or mandates as they are in relation to the standards
that we must follow. They’re practices suggested for us to look at--
look at ocur own practices, see if we’'re completely ocut of line with
the community, 1if we're in line with the community, if there’s things
that we should be thinking about that we haven’t thought about, and
then to take these guidelines and adapt them to our own laboratory’s
policies and procedures as we see fit through our experimental
validation studies and through our case working history and
expearience.

. Ckay. Now I want to focus in on accreditation before we
talk about your--the KCPCL’'s particular éccreditation. I want to
talk about what specifically is reviewed through the accreditation
process. Are individual case files and particular case work reviewed
in this process?

A. Yes. Sc, in the--the accreditation process speaks to the
laboratory being accredited by a body or as it's the American Society
of Crime Lab Directors, Laboratory Accreditation Board. In addition
to accreditations as part of the DNA standards that we follow we're
also reguired to undergc external audits at least once every two
vears. In both of those instances during the DNA audits and during

the accreditation audits one of the key components is case work
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review of each analyst who has produced case work in that--in any

discipline.

Q. Okay, so they do case work review. Do they also review

policies and procedures of the DNA section of the laboratory as well?

A. Yes. In each of those instances we provide them all of our

manuals well before they ever come on site, so they'd had plenty of

time to read through each of those manuals before they ever get to
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the labcratory.

Q. OQkay, now I want
policies and procedures 1in
equations that are used by

A. Yes, A1l of our

to talk specifically here.

In vyour

those manuals does 1t contalin the

the laboratory?

statistical formulas,

guidelines are listed in our analytical procedures,.

Q. And so all that is sent out to the accrediting body in

advance of any audit?
AL Yes, it is.

0, Okay.

chvicusly in this case and in other cases these equations are used in

Now I want to talk about the case files.

DNA testing at the laboratory?

equations,

Now,

A. Yes.

Q. And those particular case filles have been reviewed?
A Yes.

Q. Okay. And your lab is currently accredited?
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A. Yes. We recently just passed our third--our new
accreditation under international standards, but our third
accreditation under ASCLD/LAB this past June.

0. Okay, so ASCLD, can vou please--—-

A. Yes, again, so there are a couple of different accrediting
bodies that vou can use in the forensic community. One of the most
popular is the American Society of Crime Lab Directors lLaboratory
Lhccreditation Bocard. That body now currently uses what are called
ISO standards. They're internaticnal standards used not in just this
country, but agross the world. In addition to those standards ASCLD
LAB issues supplemental standards that we must follow if we want to
use them as an accrediting body to the IS0 standards. In addition to
that keing a DNA laboratory we alsc are audited against the guality
assurance standards issued by the FBI in conjunction with SWGDAM, so
the DNA laboratory gets audited under three sets of guiding
standards.

Q. Thank you. I want to talk a little bit about allelic
dropeout and specifically the formula that was used in this particularx
case. My understanding 1s that a way we could describe it is unknown
number of contributors accounting for allelic dropout.

A. Yes, that’'s correct.
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Q. Can you explaln or describe for the court why that

equation, that standard doesn’t vioclate the standard practices in the

community?
A. Yes. T mean it’s not a formula that we created in our
laboratory. It’s a formula that’s used in forensic sciences and it’s

a--why our laboratory chooses to use this formula is it allows us to
provide weight given the assumptions that we’re using in the case to
describe what 1s the likelihood that an allele 1s present in the
community, not specifically to a person, but what is the likelihood
that somecne may have an allele. As T said, these guidelines
explicitly state in them that nct every permutation or possible

calculation can be possibly listed within these guidelines.

Q. And that’s stated in the SWGDAM guidelines?
AL Yes, it is.
Q. I want to talk to you a little bit about the alleles

present at any particular loc¢l and T want to run a statement by you
and I want you to comment on whether or not you find that to be an
accurate statement. If a contributor has a--let’s -just say a 16, 22
allele at any particular loci is it a falr statement to say that both
the 16 and the 22 are equally likely tTo be present at that loci and
therefore must be present in any analysis?

A. No, that’'s not a true statement. Specifically why I say

that 1is in reference to small amcunts of DNA present in a sample when
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we're talking about partial profiles, that’s the crux of what this
is, a partial profile by its very name implies that you have not
developed all of the genetic informaticon at a particular locus or a
particular set of loci and to break that statement down a little
further it is not as equally likely that both of those alleles could
be present in a result, in a profile. The term used in our community
is what'’s called preferential amplification, and a very simplistic
form the 16 allele in this example 1s smaller than the 22 allele, and
the biochemical reaction that takes place in the process that we do
it’s easier and quicker to make a 16 than it is a 22 because it takes
legss time. It’s smalier. What can happen when you have small
amounts of DNA is that you get a preferential amplification of the
short fragments versus the large fragments and when you don’t have
very much of the DNA tc begin with yvou end up with only cone cof them
being present in your results. That is what we’ve talked about, I
believe it’s come up before in this court, what’s referred to just
the stochastic threshold, meaning that it’s possible that results are
there, but they have not reached a detectabkle level and that's a very
COmmon occurrence,

Q. Thank you. &And now I want to shift focus a little bit and
talk about a stutter peaks vige allele peaks. And, again, I want to
come back to these numbers because I think we can illustrate what a

stutter peak 1s and how it is identified.
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A Yes,

0. So if you could please describe for the court, number one,
how is a stutter peak identified; and, number two, what identifies
the stutter peak?

A, Okay, T believe it’s been discussed, so I'11 state briefly
the stutter peaks are merely an artifact of the process. It's a
well-known highly documented occurrence in this type of testing that
we do where a small percentage of the main peak is amplified at a
repeat smaller than that main peak and that occurs at very specific
percentages. These percentages are determined in not only the
manufacturer’s developmental validation of these kits, but also
within the internal validations of the laboratories when they bring
theose kits on line and choose to adopt those kits. They’'re most
specifically identified because, as 1 said, they're--they fall
exactly one repeat bhelow the peaks--the main peaks that vyou see. By
repeats what I'm--the type of testing we do i1s based upon repeating
DNA. There are a very specific number of hase pairgs. Typically what
we're looking at is four, so four base pair smaller than the--a large
peak, we see a small peak. We look at that peak and see what the
percentage or the ratio is of that large peak to the small peak and
that’s how we identify stutter peak. A stutter peak will never be
cutside-again, 1if we go back to your example of a 16 and a 22, if we

nad a very small 16 peak and a very large 22 peak I would never
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assume that that 16 1s a stutter peak from the 22, That’s not how
this phencmenon occurs.

Q. Okay, so to use an example, 1f vou had a 20, 23 at a
particular locus and a 19, 22 it is within the range of a stutter of
the 20, 23 at that particular locus?

A, Yes. The 19 would be within range of the 20. The 22 would
be--gxcuse me, be within range of the 23, and, again, we look at the
peak heights of those associated peaks. I would look at the peak
height of the 20, the peak height of the Z3 and gage whether it’'s
expected that I would have stutter present in That sample and
evaluate the--you know, the data as it’s presented.

Q. Okay. 8So now I want to bring in a mincr contributor at
that same locus.

A. Yes.

Q. If a minor contributor, say a 16 is present at that locus,

it’s concelvable that that 16 would be smaller than the stutter 197

A, Yes, 1t 1g conceivable.
Q. Can vyou explain that?
A. Yes, Again, as I saild, stutter is an artifact of the

process and the larger the peaks are, the higher the propensity for
stutter to occur, so 1f we keep it very simple math, 1f our stutter
percentage is 10 percent and we had a peak with a height of 1,000, we

expect that the stutter peak is 100~-can be up te 100 what we call
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REFUs. If you have a stutter peak--or, I'm sorry. If vyou have a
large peak that’s 3,000, you have the propensity to have a stutter
peak upwards of 300 RFUs, so the higher that peak gets, the higher
the stutter peaks get. Well, obvicusly as you’re probably following
along, vou're going to cross at the stochastic thresheld where these
minor contributors are residing. That does not discount the fact,
though, that a minor contributor is present in addition to stutter
reaks.

TC: Thank you. I have no further guestions. Thank you.

WIT: Thank vou.

CDhC: Sir, may we take & brief recess tc confer pricr to cross-
examination?
[The witness was duly warned. ]
[The telephonic connection with Dr. Krane was terminated for the
recess. |

MJ: Court’s in recess.
[The Article 3%{a) session recessed at 1130 hours, 24 April 2015.]

[END OF PAGE]
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[The Articlie 39{(a) session reconvened at 1143 hours, 24 April 2015.]

MJ: This Article 39{a) session is called order. All parties
present when the court recessed are again present.

[The witness 1s pack on the witness stand.]

TC: And, Mr. Hummel, I just want to remind you that you're
still under oath.

WIT: Yes.

[Dr. Krane is called telephonically and he continues his observation
of the testimony at hand.]

CROSS-EXAMINATION
Questions by the defense counsel:

Q. Mr. Hummsl, Jjust a couple guestions. Regarding the issue
of stutter, which vou spoke about with Captain Morman, are vou
familiar with what the SWGDAM guildelines say in terms of accounting
for stutter and determining whether you have stutter or an allelic
peak?

A. I am familiar with it. I've read through the guidelines
before, vyes.

Q. So in this particular case 1is it your view that those
guidelines were followed in terms of accounting for whether or
considering the possibility of whether an observed peak 1s a stutter

peak or an allelic peak?
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A, Yes. As vyou've just described the guidelines discussed
considering whether those peaks may be allellic or stutter and those
peaks, as I have said, 1 belleve, ves, those guidelines have been
followed., That profile was looked at. We always consider whether
peaks are allelic or not, but the mere presence of a peak in stutter
position does not mean you should auvtomatically call it allelic.
That’s not scientifically wvalid.

0. And so what are the considerations that allow you to say
whather 1it's an allellic peak or a stutter peak?

A. Well, again as I described earlier, we're looking at the
ratios of those peaks together, We're looking at the profile as in a
Lotality. You know, you would be less likely to assume that it’s
stutter at that level if that’s the only stutter peak present in that
range across the totality of the profile. I can’t speak directly
about specifics in a lot of those because I did not do the testing on
these samples, so I'm not as familiar as Miss Hanna 1s with the
sample, but, agaln, we’'re locking at not just a particular stutter
peak at one particular allele and one particular locus. We lcok at
the date as a whole and we lock at the ratio of those peaks to each
other and we look at the height of the majior contributor. As I
testified earlier, you know, the higher that major contributor

becomes the more likely it is that it’s stutter, and, again, if
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there’s any doubt, one wouldn’t ceonclusively just say that that's an

allielic peak because that wouldn’'t be scientifically valid,

Q. S0 in this--did you review this particular case?
Al Did I do the technical review? Not to split hairs with
vou, I'm familiar with the cilrcumstances of the case. 1 did not

technically review the data in this case as I remember.

Q. S¢ maybe you could, for my edification can you describe
what the difference in those are?

A, Yes, in the DNA--in the forensic community we undergc
what’ s commonly referred to as technical review peer review where a
second gualified analyst locks at all the data’s--data, the
conclusions, the reports, the notes and assures that they come to the
same conclusions and that they analyze the data the same way versus
are you asking me if I have just read the reports before. I'm not
sure what distinction you're making.

Q. Well, sir, well then what review did you do in this case?

A, I have not technically reviewed this case. I had read the
reports and consultation with Captain Morman and with Miss Hanna, but
I was not responsible for the technical work in this case.

DC:  Thank you. Nc¢ further guestions.

[END OF PAGE]
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TC: 8ir, I just have one redirect based on that cross, just one i

question--well, it might be a couple, one topic.
REDIRECT EXAMINATION
Questiona by the trial counsel:

Q. I want to talk a little bit about the process that your lab
employs, not necessarily specific to this case, but the process,

A, Yes,

G. And I want you to, if you could break this particular phase
down for the judge,

A, Yes,

Q. When is the determination made whether a peak is an allele
peak or a stutter peak vice t{he actual comparing tc a sample?

A, All detverminations on the guality of the profile whether a
peak is allelic, artifactual, stutter, what have you, all those
determinations are made on the front end, so the unknown samples are
generated, the data 1s analyzed, those allelic calls are made,
determinations are made if we have majcr minor components, if they
can be mathematical;y discerned or separated, all that is done on the
front end. ©Once that has been completed then Lhe analysié will look Cﬂal/
at the reqguest made in that case and see, okay, do we have a known
suspect? We do. Do we have an elimination standard? Do we have a
victim standard? What are the kpnown components that wefve been asked

to compare to the genetic information developed in a case? At that ‘
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point then they will look at the unknown samples, the profiles
generated--generated from thoss, and make determinations on, you
know, 1f it’s a single source profile, deea it match. If itfs a
partial profile, can someone-~-is there a match?‘ Can someone be
included? Are they included as a contributor to a mixture? I mean
there’'s different variations upon that comparison, but all that
happens after those unknown profiles have been completely anélyzed.

Q. So is it even possible that a peak that’s been identified
as a stubter peak might later on--the analysi& might say later oo,
“Hey, this also matcheé the prpfile of the particular subject in this
case; I'm going to switch this over to an allele”?

A, No, that would be and un--that would be unethical.

o, 8o in & case where a peak has been identified as a stutter
peak that happens before any analysis ig conducted?

&, Yes, that’s correct,.

TC: Thank you. No further guestions, sir.

EXAMINATION BY THE COURT-MARTIAL
Questions by the military judge:

Q. And so if the guldelines say that a stutter peak of a
certain size in comparison to allelic peaks should be considered with
the possibility that it’s an allelic peak and that doesn’t happen
before it gets to the analyst, then what’s the impact on the end
result?

a8
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AL Well, the impact that I believe you’re getting to if you're
saying Lf they made those determinations or evaluaitlons upon
comparisons to the known standards, that’s a vioiation of our
protocols, our procedures. Our process 1s to look at that data, and
this all goes to bias. ¥#We want to look at that data with a clean
slate, with a fresh palr of eyes so that we aren’t biased by knewing,
hey, Lhe defendant has a 16 20 at D-2. Oh, well, look, when I loock
at the D-2 locus there’s some stutter peaks there and if I call this
one stutter, it makes my makch a lot more stronger. That’s not how

Lhe process works,

Q. Ho, no, I understand.
A. Okay. I might have misunderstood-—--
phrasedh

Q. I may have ratsed it poorly. There’s been some discussion
about the SWGDAM guidelines that’s--I can’t remember it off the top
of my head. If somebody can refresh my memory, but let’'s say if a
stutter peak is at & certain height in comparisgson to known allelic
peaks, then you should consider the poésibility that the stutter peak
ig actually an allelic peak.

A, Yeg, and I believe the key word that you’ve just said is
there’ s~-a consideration should be made.

Q. Okay, so0 vyou consider and then say, no, stutter peak or

yes, allelic peak?
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A Yes., I mean in the vast array of samples and cases we deal
with there are certain circumstances where it could go in different
directions, again locking at the totality of the data, and that I
believe is the crux of the guidelines and why the guidelines are
written as such. You cannot explicitly delineate step cne, two,
three, four, five that would encompass every type of scenario that we
encounter in our work.

Q. So why would--assuming my hypothetical is still correct,
fthat vou have the stutter peak that’s of the same or greater height
than an allelic peak, why would vou decide not to consider that an
allelic peak such that you can get a better~-I don’t know, doegs it
give you a better or worse statistic in the end?

A. I1f--if vou called something a--if something was a stutter
peak that vyou called an alielic peak and it so happsns to match the
defendant, yes, 1t would give the prosecution a much higher
statistical weight to the evidence., Conversely, vou could call
something that’'s a stutter peak an allelic pesak when in fact it is
not and now having exciuded the true contributor to the peak, vyou
know, there’s a variety of scenarios that vyou could create by
misappropriating a stutter peak or any artifactual peak as allelic.
Making something allelic is a very definitive, a very serious point
that vyou've made that vou're saying this i1s genetic material that is

present in a sample and it is from this material that I am going to
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make all of my comparisons and decisions and bring to a court and
testify to.

Q. The guidelines talk about random matfch probability,
likelihood ratio, and combined probability of exclusion and inclusion
and they associate random match probability wiﬁnﬁggzmntributors and
CPE CPI with an unknown number of contributors, but when I heard Dr.
or Miss Hanna testify she didn’t use any of those terms, so is what
you are doing at the lab something completely different than those?

A, No. What we specifically do--let me back up one step,
Those are a set of terms that are sometimes interchangeable in the
community as, vou know, von can find that in any discipline. If we
want te specifically reference the terms and the guidelines, what our
laboratory uses is a modification of an unrestricted random match
probability.

Q. And is it modified because you' re applying it to unknown
numnbers of contributors?

A. Yes, that's correct.

G, Very good,

A, And it allows for dropout.

0. and in the audit/accreditation procedure I understand that
they are different things, Have those auditors or%éreditors looked
at this partlcular formula? That is, unknown number of contributors

/

and the possibility of allelic dropout?
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A. Yes. We've been using the same statistical calculations
since we started PCR STR testing 15 yvears ago. In that time we've
been audited and inspected about ten different times, off the top of
my head.

MJ: Any based on mine, Counsel?

TC: Neo, Your Honor.

DC:  No, Your Honor.

MJ: Temporary I assume?

TC: Temporarily, sir.

[The witness was duly warned, temporarily excused, and he withdrew
from the courtroom.]

TC: Your Honor, i1f I could have a2 brief moment befcre calling
my next witness. [Pause. Reviewling notes]

Your Honor, there’s no further evidence from the
government.

MJ: All right, anything else for the defense?

DC:  Yes, Your Honeor., The defense would like to recall Dr.
Krane.

MJ: Okay, go ahead.

DC: Dr. Krane, you still there?

Dr. Krane: Yes, I am.

DC: All right, I'm just reminding you that you're still under

oath.
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Dr. Krans: A1} right, thank vyou.

DAN B, KBANE, civilian, was recalled telephonically as z witness for
the defense, and testified as follows:

DIRECT EXAMINATION
Questions by the defense counsel:

Q. I just want to cover a couple things because 1 think there
might have been some misinterpretation in the translation from your
testimony to Dr. Hummel’s testimony. You had originally testified
that the--concerning the template amount and the issues with an
amount of male DNA that was extremely less than the one nanodram or
in this case the 750 piqgggram rargeting value. Could you clarify
that, sir? So whal were you saying with regards to the fact that the
amcunt of male DMNA used Iin this case was between 15 and 45 picograms?

A. Right.. Yeazh, I'd be very happy to--[coughing], excuse me,
clarify that. Let me say what I was not saying., I wasn’'t saying
that the testing laboratory should have used more template DSA. I
agree that using more than the recommended amcunts for the test kit
leads to its own set of problem;. What I was trying to convey is
that the testing lab through, no fault of thelr own, used too little
of the minor contributorsd DNA to be able to get a reliable result in
regards tc¢ that minor contributor’s prefile and if I could just
axpound on that a bit. You know, Mr, Hummel points out that the

target based on their laboratory’s validation, their internal
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validation is 750 plcograms. The manufacturer of the test kit
actually recommends 1,000 picograms or a nanogram, but I have no
issue with them, you know, targeting less if their validation
supports that, but the thing though is 1s that in the lab’s own bench
notes with respect to the quantities of DNA for this sample there’s a
notation that says, and this is in regards to the volume of DNA that
tngused, this is a quote from their bench notes. “Incraased
template due to ratio”, and so the lab chose in this case to use one
nanogram as opposed Lo thelr normal target of 750 because they had
performed a test to determine the relative amount of male and female
DNA and determined that there was a very small amount of DNA and in
the hopes of being able to get a better look at that small amcunt of
male DNA they increased the amount of template that they used.
Despite that pest effort and, you know, well intentioned and T think
a reasonable effort on their part, the reality is that the amount of
templateﬁVDNA that comes from the minolr contributor or contributors
in this case is exceedingly small. Again, on the range of 15 to 48
plcograms, far lower than the lab’s target and far lower than
laboratories which deliberately set out use,

Q. Yes, sir, and finally with regards to the statistics T
would like to be clear again about what vou are saying. What--are
you saying that the formulas included in their manvals are somehow

not following the SWGDAEM guidelines or are you saying something else?
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B I think it would be best to say I'm saying something a
little bit different. 1I'm saying that they’re not besing applied
appropriately. The formulas in their operating procedures and their
interpretation guldelines are clearly conslstent with and derivsad
from the SWGDAM guidelines. However, tThe SWGDAM guidelines provide
two different kinds of statistical approaches; one set of apprcaches
for a mixed sample with an unknown number of contributors where
allelic dropout has not occurred, and another set for a sample with a
known number of contributcrs where allelic dropout may have occurred.
The laboratory’s protocols have those same formulas, but they have
misapplied them. They have used formulations here for a--well, they
are statistically evaluating a sample that falls into neither of
those two different kinds of buckets. This is a mixed sample with an
unknown number of contributors where dropout may have occurred.

DC: Yes, sir. Thank you. Sir, thcse are all the questions I
have.

TC: No guestions from the government, Your Honor.

MJ: I don’t have any others either.

[The witness was temporarily excused. ]

DC:  Sir, I'm going to-- do you have anything else?

TC: HNo.

MJ: Let me just review scmething for a second.

DC: Dr. Krane, hold just one moment.
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Dr. Krane: All right.
[The military judge reviews his notes]

MJ: Qkay, T don't think I need to recall anyone,

DC: 8ir, the defense has no further evidence on the meotion.

TC: And the government has no further motions--no further
evidence on the motion, Your Honor.
[Dr. Krane was excused and the telephonic connection was terminated.)

DC:  So, sir, for argument, siryr, the defense in this case, sir,
under the Daubert standard really what we're loocking for is
reliability and even though those words have been used in court today
the defense concedes that we are not operating under the general
acceptance standard. However, the 1ssue here that the defense would
point the court to is some of the case law cited in the defense
moticon, namely the persuasive case law of the In Re Paoli Railrcad
Litigation where it specifically talks about the fact that it is not
only the general approach of a scientific field, but that the
proponent of scientific evidence under Daubert has to show that
every step along the way in their analysis is reliable, meets that
reliability standard and one of the places where the defense would
contend that the government fails to show that reliability is
particularly in regard to the statistics. The government can talk
all day abkout how the lab has passed its accreditation studies, how

many times it has gone through that process, the general guidelines
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that 1t follows in all of these cases, it can deo all of that, but
ultimately in this particular case, maybe not in another case that
the lab has worked on, but in this particular case the lab fails to
meet that reliability standard in calculating the statistics that
they have used to say that Major Henning’s DNA has a random match
probability of 1 in 223. That is the primary peint where it fails in
that reliability standard. ©Now, the defense would also say--would
point to Dr. Krane’s testimony in that regarding the way--under the
circumsfances that they calculated that statistic when you have an
unknown number of contributors with a possibility of allelic dropout,
in terms of statistics, all bets are off, right, there isn't a
reliable way to do that. The SWGDAM guidelines, they are ccmbining
and re-—- they’re basically combining the SWGDAM guidelines in a way
that those guidelines do not contemplate and I would point to the
language in the govermnment’s motion itself where it says the
government concurs that SWGEDAM is the definifive authority on
reliable procedures and methods. Right, and SWGDAM specifically says
vou can do this with CPE or CPI, vyou can do this with RMP and it
never says that you <¢an do both, but that's exactly what tThe lab did.
The lab put those two together.

Fven 1if in the alternative, Your Honor, the defense would
ask that you not admit this evidence under 403 grounds because as Dr.

Krane said, when you’re talking about this degraded of a sample where
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it is at 1 percent in terms of the amount of data, 1 percent, 15 to
45 picograms, 1 to 5 percent of the target amount for that sample,
and when vou're talking about that low RMP you have to measure that
against the effect that it’'s going to have on the panel. If this
were a Jjudge alone case, this argument would have much less effect,
but especially in these circumstances where the disagresments and the
arguments about that data are so complicated such to the fact that
all of the attorneys in the room and all the lay people in the room
are struggling often to follow what the actual disagreements are.
The defense submits that the effect on the panel is simply going to
be, oh, well, DNA evidence and thev're not going to tLake the
appropriate measure ¢f skepticism that is warranted by the actual
evidence. That would have a preijudicial effect far beyond its
probative value on the panel and for that reason in this particular
circumstance, again, DNA most of the time absolutely appropriate,
absolutely probative, absolutely admissible under 403, under Daubert,
under 702, but in this circumstance both because of that point in
this lab’s analysis where it broke down when they decided--when they
had a situation that didn’'t meet SWGDAM guidelines for either CPE or
RMP, so they put them together, both because of that and even if
that’s okay, which the defense contends it is not, even 1f that’s
ckay given the fact of the limited probative value of the

information, given its incredibly degrade--the incredibly degraded
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sample and the low amount of weilght that can be given to i1t and the

likely prejudicial effect that it will have on a panel,

the defense

asks that you disallow the government from entering in expert

testimony on this issue. Thank you, Your Honor.

TC:

Your Honor, experts disagree. Ekxperts disagree. There's

science and then there’s conclusions based on science and what wefve

heard today is for the most part we’ve got good science and we’ve got

experts disagreeing on how to interpret,

cenclusions to be drawn from tThat good scilsnce.

MJ:

TC:

TC:

before I

SWEDAM guidelines almost to the bottom of the page.

What part was not good science?

No, I-——-—

disagreesing on what

You gaid for the most part it was good sclence.

Ch, Roger, sir. We talked about good science today and

continue, Your Honor, I'd like to read from page 1 of the

“Due to the

multiplicity of forensic sample types and the potential complexity of

DNA typing resullts it is impractical and infeasible to

aspect of DNA interpretation by present rule.”

And it

talk abpout the 1abk must then identify and then sort of

their own rules and prcocedures on how they're going to

testing,

reviewed,

specifically, according to the rules,

so that

which is exactly what happened in this case.

cover every
goes on to
promulgate
conduct

it can be peer

The XCPCL

came in here today and they identified exactly how their testing was
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conducted, a modified version of an equation that's contained in the
SWGDAM guidelines, and again, Your Honor, the government stresses
that these are not--these aren’t rules. These aren’t set in stone
egquations that must ke followed. They are recommendations from an
acqrediting body. And over the last 14 years the KCPCL case work and
their eqguations and their policies and procedures have gone through
rigorous auditing, external auditing; internal auditing. In fact,
vou've even heard testimony today where Mr. Hummel outlined a
technical review that’s conducted within their own laboratory where a
gseparate scientist who has no part in the original testing then doss
his own internal peer review of that testing, so in this case these
results have been tested three times; once by the original scientist,
once by the technical reviewer within the KCPCL, and then once by Dr.
Krane and his associates, so the peer review aspect of this case is
satisfied under the rule. The defense points out reliability and
refers to calculating statistics and, again, Your Honor, this
reliability does not go towards the science. These are welght
arguments, not admissibility arguments. The defense 1s properly
positioned with an expert to ccome intoe court and argue, just as they
did today, that this 1s less reliable, that this should be given less
welght, that there are holes here and here. They have every tool
avaitlable o them to highlight where the defense helieves there are

weaknesses 1n this particular scientific evidence, and so the
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reliability aspect I think is being blurred here. What I believe to
be The case 1is that the defense under the umbrella of Dauberf has
taken what 1s a standard that bars evidence from court because 1it’s
unreliable bad science and they've appliled that to an analysis and
they’'ve said “My expert disagrees with vour expert”, and pcints to
reliability issues, now I'm going to Lump that disagreement under the
umbrelia of a federal standard and then ask the court to preclude
this evidence at trial and that’s a misapplication of the rule. And
to that point, we didn’t do much Daubert stuff today. We didn’t go
through the wvariocus--the four part test cutlined by Daubert. What we
did in painstaking detail was talk about the random match probability
and the conclusions that were drawn and at the end of the day what
this comes down to 1s two experts disagreeing as to how to draw
conclusicns based on good sclence.

Sc the 403 issue, Your Honor, I don’'t know what case law we
have or what authority I can argue either for or against that proper
science DNA should be excluded because 1t’'s prejudicial. Tt's
prejudicial, Your Honor, because that’s why the government is putting
it in its case. The key here is 1s it unduly prejudicial, does the
prejudice outweigh the probative wvalue, and the answer is no. We’'ve
get good scilence. The government 1s going to introduce as evidence
in a trial and then allow the defense to invoke 403 to get the

evidence if Set aside, and so T don’t know how else to stress that
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other than I don't know of any case precedent out there that shows
when a random match probability i1z a little low that it should be
excluded because 1t's unduly prejudicial, and for those reasons, Your
Honcr, the government rests on the fact that these arguments go to
welght, not to admissibility. Thank you, Your Honoz.
{The trial counsel returns to his table.]

MJ: All right, I’'1l1l take the motion under advisement and issue
a written ruling in due course.

Court’s 1in recess until the trial date.

[The Article 33%{2) sessilion recessed at 1220 hours, 24 April 2015.

[END OF PAGE]
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IN A GENERAL COURT-MARTIAL OF THE UNITED STATES
US ARMY TRIAL JUDICIARY, THIRD JUDICIAL CIRCUIT

UNITED STATES
GOVERNMENT RESPONSE TO
DEFENSE MOTION
FOR APPROPRIATE RELIEF:
TO EXCLUDE EVIDENCE

V.

HENNING, Antiwan M.

MAJ, U.S. Army

Headquarters and Headqguarters Company,
Combined Arms Center,

Fort Leavenworth, Kansas 66027 12 March 2015

RELIEF SOUGHT

COMES NOW through undersigned counsel, the Government of the United
States, in the above-captioned case and moves the Court to wholly deny the Defense
Motion for Appropriate Relief; To Exclude Evidence, dated 9 March 2015, As grounds
therefore, the Government submits that evidence and expert testimony concerning MAJ
Henning being a possible contributor of genetic material recovered from the underwear
of Ms. Sarah Nightengale is admissible under MRE 403 and 702.

L. BURDEN

As the moving party, the Defense bears the burden of persuasion. See Manual
for Courts-Martial, R.C.M. 905(c}(2). Additionally, as the moving party the Defense
bears the burden of proof by a preponderance of the evidence. See Manual for Courts-
Martial, R.C.M. 905(c)(1).

1L FACTS

1. The Government stipulates to the statements contained in the “Forensic DNA
Standards” section of the Defense’s fact proffer and adds the following statements to
that section:

a. The most recent publication from Scientific Working Group for DNA Analysis
Methods (SWGDAM) concerning quality assurance standards for forensic laboratories
was published on 1 September 2011, entitled, "Quality Assurance Standards for
Forensic DNA Testing Laboratories,” (Forensic Standards) states as its scope, “These
standards describe the quality assurance requirements that laboratories performing
forensic DNA testing or utilizing the Combined DNA Index System (CODIS) shall follow
to ensure the quality and integrity of the data generated by the laboratory.” Forensic
Standards, page 1 (emphasis added). -

e
e
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b. Concerning the standard for maintenance of DNA analysis and reports, the
Forensic Standards state, “The laboratory shall maintain all analytical documentation
generated by analysts related to case analyses. The laboratory shall retain, in hard or
electronic format, sufficient documentation for each technical analysis to support the
report conclusions such that another qualified individual could evaluate and interpret the
data.” Forensic Standards, Paragraph 11.1, page 22 (emphasis added).

¢. Concerning the standard for technical review of DNA analysis, the Forensic
Standards state, “Completion of the technical review shall be documented and the
technical review of forensic casework shall include the following elements: (1) A review
of all case notes, all worksheets, and the electronic data (or printed electropherograms
or images) supporting the conclusions. (2) A review of all DNA types to verify that they
are supported by the raw or analyzed data (electropherograms or images).” QA
Standards, Paragraph 12.2, page 23 (emphasis added).

d. The Government concurs that SWGDAM is the definitive authority on reliable
procedures and methods for forensic DNA testing and analysis. Additionally, SWGDAM
also provides recommendations to the FBI Director on quality assurance standards for
forensic DNA analysis. The Kansas City Police Crime Lab (KCPCL) untlergoes a yearly
audit performed by SWGDAM in which their quality assurance standards undergo
intense scrutiny. To date, the KCPCL has never failed an audit performed by
SWGDAM.,

2. The Government stipulates to the statements contained in the “MAJ Henning Case
Initiation and Investigation” section of the Defense’s fact proffer for the limited purposes
of this motion.

3. The Government stipulates to the statements contained in the “KCPCL Testing and
Analysis” section of the Defense’s fact proffer for the limited purpose of this motion with
the following exceptions:

a. The statements contained in Paragraph 16 of the Defense proffer of facts is
simply incorrect. Paragraph 2.2.6 of the KCPCL DNA Analytical Procedure Manual
clearly states that the stochastic threshold used for forensic DNA testing is 300RFU.
Said threshold was used in the testing conducted in MAJ Henning’s case.

b. The statements contained in Paragraph 19 of the Defense proffer of facts
concerning the restricted RMP formula used by KCPCL when conducting statistical
calculations in MAJ Henning's case are also totally false. The KCPCL did not employ a
restricted RMP formula; rather, the laboratory used a modified calculation that allows for
drop-out AND an unknown number of contributors, neither of which are precluded by
the SWGDAM guidelines. Furthermore, the calculation listed in Paragraph 5.2.2.3 of
the Guidelines is an example of what calculation is used for an “alleles present” statistic,
accounting for drop-out similar to the calculation used in the Henning case.
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¢. The Government does not stipulate to paragraph 20 of the Defense fact proffer.
The Government expressly rejects any Defense claim seeking to explain the charging
decision in this case. MAJ Henning’s commander based his decision to prefer charges
against MAJ Henning after a complete and thorough review of the entire case file. To
suggest otherwise is a misleading statement and has no basis in fact.

4. Electropherogram Discovery and Expert Assistance

a. The Government disclosed all laboratory reports in its possession to the
Defense at the time of preferral. Those reports included all forensic DNA testing
concerning MAJ Henning. These reports summarized the conclusions of the forensic
analysts for performed the serological and DNA testing in the MAJ Henning case.

b. Prior to convening the Article 32b investigation in this case, the Government
coordinate with KCPCL for production of what the lab refers to as a discovery and
litigation packet. This packet in included everything that the lab is accustomed to
providing in the discovery phase of criminal proceedings for the state of Missouri.
Included in this packet was all of the electronic data pertaining to this case. Specifically,
the electronic data disclosed was all of the electronic data in the possession of the
KCPCL and which their forensic analysts used to reach their scientific conclusions.
Additionally, there were ten (10) total phases of scientific testing which the lab
generated reports for. These reports ranged from 22 to 36 pages in length and
contained all notes taken by any forensic analysts who performed DNA and serological
testing in the Henning case.

c. On 1 September 2014, the Defense improperly submitied a request for expert
assistance to Commanding General, L.TG Robert B. Brown. At the time this request
was submitted, the convening authority for the case was COL Timothy R. Wulff, the

—-SPCMCA. The Defense was promptly notified of the-error by CPT Joseph-Morman, ... ... ...

Trial Counsel.

d. On 9 September 2014, the Defense resubmitted its request for expert assistance
to COL Wulff. This request was denied.

e. On 15 September 2014, the Defense submitted a supplemental discovery
request in advance of the Article 32 Investigation requesting, among other items,
production of paper copies of the electropherograms (EPGs) used by KCPCL in all of
their analysis concerning MAJ Henning's case. After receiving this request, the
Government coordinated with KCPCL to produce the requested EPGs, but was
informed, for the first time, that KCPCL is a paperless {ab and the requested EPGs did
not exist. Mr. Scott Hummel, Director of the KCPCL DNA Branch, further informed the
Government that the requested EPGs never existed as his forensic analysts do not use
two dimensional or paper EPGs when reaching their scientific conclusions. He informed
the Government that production of paper EPGs is in violation of lab policy but also
improper as the defense request specifically cited the paper EPGs “used by the lab” in
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reaching their conclusions. As previously stated, such EPGs were never used by the
KCPCL.

f. The Government expressly rejects the Defense assertion that paper EPGs are
the fingua franca for DNA analysis. This statement is an oversimplification of the
scientific process employed by KCPCL. The KCPCL is a paperless lab which means
more than simply providing electronic data in discovery. The KCPCL policy dictates that
forensic analysts record all notes in electronic format, sign for all DNA and testing
materials through a digital scanner maintained in every testing room in order to
establish chain of custody, and use the pan and zoom function in the Genetic Analyzer
to rely on a more complete view of the DNA data in reaching scientific conclusions. The
KCPCL has moved beyond paper functions in its lab as i relates to all phases of the
genetic testing and forensic analysis. Therefore, when the Government turned over all
of the electronic data to the Defense, the Defense was in possession of everything that
the KCPCL forensic analysts used to reach their scientific conclusions, as well as the
means to conduct testing through the defense expert.

5. The Government stipulates to the statements contained in the “Dr. Crane
Appointment and Reanalysis” section of the Defense’s fact proffer for the limited
purpose of this motion with the following exceptions:

a. The Government rejects the contention that Dr. Crane and his associates cannot
complete their analysis of the raw and electronic data without paper EPGs used by
KCPCL. First, if KCPCL did not use paper EPGs in their original analysis, how is it
possible that Dr. Crane and his associates cannot conduct a reanalysis of the electronic
data and reach their own conclusions without them? Second, as indicated in the
defense motion, it took two weeks for Dr. Crane and his associates {0 conduct an
independent analysis of the electronic DNA data and one week to prepare a report.

- This is evidence on its face that indicates Dr. Crane and his associates were-in fact able. - -

to conduct their own examination of the data.

. WITNESSES [ EVIDENCE

1. Witness — Ms. Jessica Hanna

2. Witness ~ Mr. Scott Hummel

3. American Society of Crime Laboratory Directors / Laboratory Accreditation Board
(ASCLD/ILAB), Scope of Accreditation Certificate, dated 3 September 2014

4. ASCLD/LAB Ceriificate of Accreditation, Kansas City Police Crime Lab, dated 3
September 2014

5. ASCLD/LAB Certificate of Accreditation, Kansas City Police Crime Lab, dated 3
August 2009.

6. ASCLD/LAB Certificate of Accreditation, Kansas City Police Crime Lab, dated 3
August 2004
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7. ASCLD/LAB Certificate of Accreditation, Kansas City Police Crime Lab, dated 27
September 1983

8. Curriculum Vitae, Ms. Jessica Hanna

9. Curriculum Vitae, Ms. Marsena Craig

10. Curriculum Vitae, Mr. Scott Hummel

11. SWGDAM Iinterpretation Guidelines for Autosomal STR Typing by Forensic DNA
Testing Laboratories, dated 14 January 2010

12. SWGDAM Quality Assurance Standards for Forensic DNA Testing Laboratories,
dated 1 September 2011

V. LAW AND ARGUMENT

Expert testimony concerning MAJ Henning being a possible contributor of
genetic material recovered from the underwear of Ms. Sarah Nightengale is admissible
under MRE 702. The Defense relied on factually incorrect assumptions in making the
claim that the DNA analysis and Random Match Probability (RMP) calculations
conducted by KCPCL in this case fails to follow the basic scientific procedures required
to ensure reliability. These factually incorrect assumptions have resulted from the
Defense’s own unwillingness to conduct proper interviews and basic investigative work
in this case. First, the Defense asseris in its motion that the KCPCL used a “restricted
RMP calculation™ in case of MAJ Henning which is simply not true. The KCPCL
employed a modified calculation that aliows for drop-out AND an unknown number of
contributors. Second, the Defense asserts that the RMP calculations in the case of
MAJ Henning are less reliable because of the “high degree of deference” given to
forensic analysts as evidenced by the lack of any stochastic thresholds. Again, this is
simply factually incorrect. The KCPCL stochastic threshold used in the case of MAJ
Henning was 300RFU. Third, the Defense asserts that the KCPCL policy of refusing fo
-~ print-out two-dimensional hard copy -EPGs violates-the-basic scientific principle of peer
review. While said statement is factually correct as it pertains to the KCPCL refusal to
release paper copy EPGs, the assertion is wholly incorrect as it argues the scientific
work conducted at the KCPCL is incapable of peer review.

Additionally, in light of the factual errors contained in the defense brief, the
primary thrust of the remaining defense arguments as it pertains to admissibility of the
scientific evidence in this case stems from an apparent disagreement that defense
experts have with the conclusions drawn by KCPCL experts. As such, this dispute
should go towards the weight of the Government evidence and not towards its
admissibility.

I. Expert Testimony concerning MAJ Henning as a possible contributor to genetic
information contained in Mrs. Nightengale's underwear is admissible under MRE 702

In accordance with MRE 702, expert testimony is admissible on a relevant matter
if. (1) the experts scientific, technical, or other specialized knowledge will assist the trier
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of fact to understand the evidence or to determine a fact in issue; (2) the testimony is
based upon sufficient facts or data; (3) the testimony is the product of reliable principles
and methods; and (4) the witness has applied the principles and methods reliably to the
facts of the case. M.R.E. 702. Expert Testimony concerning DNA evidence has a long
history of admissibility under MRE 702. In 1995, the United States Court of Appeals for
the Armed Forces (CAAF) took up the issue of the admissibility of DNA evidence for the
first time in United States v. Youngberg, 43 MJ 379, (C.A A.F. 1995). In Youngberg,
CAAF held that evidence of DNA testing is admissible at courts-martial if a proper
foundation is laid. /d at 385. The well-established case law regarding the admissibility
of DNA evidence was expanded upon in United States v. Allison, 63 MJ 365 (C AAF.
2006) when the court toock up issues concerning the defense allegation that government
experts were not qualified to interpret the statistical probabilities basic to DNA analysis.
In Allison, CAAF reasoned that evidence of statistical probabilities is not only basic to
DNA analysis but also essential to the admissibility of that analysis. /d at 369. Like the
underlying DNA analysis, statistical evidence is also admissible at court-mattial so long
as proper foundation is laid. /d.

Controlling case law establishes that DNA analysis and the statistical evidence
associated with said analysis meet the requirements set for in Daubert v. Dow Merrell,
509 US 579, (1993). That evidence of DNA analysis and statistical probabilities is
accepted scientific evidence and admissible at courts-martial is not in dispute. In
dispute in the present case are the procedures and policies of the KCPCL and whether
those practices violate Daubert and MRE 702. As referenced above, the Defense has
structured their argument around three factually incorrect assumptions which the
Government will now address:

First, the KCPCL did not employ a restricted RMP calculation in the case of MAJ
Henning. The lab employed a modified RMP calculation that allows for drop-out AND
—an unknown number of contributors, neither of which methods are precluded.by.the ... ..
SWGDAM guidelines. In addition to not precluding the aforementioned calculations, the
SWGDAM Guidelines account for such a calculation and provide a sample equation for
that type of RMP interpretation. Guidelines, page 16, Paragraph 5.2.2.3. The crux of
the issue in this case is that certain key factual assumptions relied upon by the Defense
are simply incorrect. As such, the legal analysis misses the mark as the Defense cites
to inapplicable SWGDAM guidelines because they did not properly ascertain which type
of RMP equation the KCPCL employed in the case of MAJ Henning.

Additionally, it is important to draw a distinction between what SWGDAM
publishes as a guideline and what is published as a requirement under the standards for
practice in the forensic DNA testing community. The SWGDAM Guidelines address this
issue in a critical area of this case in Paragraph 3.6.5 as it states, “because
assumptions regarding the origin of evidence or the number of contributors to a mixture
can impact comparisons, the laboratory should establish guidelines for documenting
any assumptions that are made when formulating conclusions.” Guidelines at page 12.
Assumptions made in the case of MAJ Henning, such as those envisioned by
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Paragraph 3.6.5, are clearly indicated in the case notes and detail how comparisons
were made to the sample inciuding minimum number of contributors, alleles used for
comparison, and the possibiiity of drop-out. Furthermore, the statistical formula applied
in this case used identical assumptions regarding the sample and was likewise
documented in the case notes,

As further evidence that the KCPCL policies and procedures fall within not only
the SWGDAM standards, but also the standards for forensic DNA testing in the
scientific community, the Government submits that the KCPCL undergoes yearly audits
conducted by SWGDAM. These audits are documented on a 99 page form and covers
all lab policies and procedures, to include forensic DNA testing. The KCPCL is also an
accredited lab and has operated as an accredited lab certified by the American Society
of Crime Laboratory Directors uninterrupted since 3 August 2004,

Second, the KCPCL RMP calculations in the case of MAJ Henning are reliable
and do not deviate from acceptable scientific standards because the used standardized
stochastic thresholds set at 300RFU. The Defense in large part relied on the argument
that the lack of a stochastic threshold in the case of MAJ Henning made the forensic
work conducted by KCPCL less reliable and that, in conjunction with the labs failure to
produce paper copy EPGs, renders their work incapable of peer review. As the first part
of the defense analysis is not applicable once the correct facts are brought into the
analysis, the Government will address the KCPCL’s failure to produce EPGs.

Third, as previously stated ad nauseam in the fact section of this motion and in
previous court filings in this case, the KCPCL crime lab is a paperless lab. More
important to the discussion at hand, the paperless moniker does not refer solely to
discovery and two dimensional paper copy EPGs, the KCPCL conducts all of its
operations paperless. This ranges from the digital bar code scanner located in the

- evidence room that employees use to scan-evidence in-and out in-order to maintain. - ... ...

chain of custody to the computers located at every work station that employees used
whenever they are handling evidence to record their notes. lt may seem like a radically
idea to an attorney used to dealing with Army CID and USACIL where hand written
notes and paper EPGs are common place, but in the KCPCL those same notes and
EPGs are maintained in digital format. All notes are recorded on a computer and saved
under a particular forensic analysts profile and all electronic data is maintained in a
program on Gene Mapper. To be clear, there have never been paper copy EPGs nor
did any KCPCL analyst rely on such paper copy EPGs when reaching scientific
.conclusions. The defense assertion that the lab has structured itself to destroy EPGs in
order to shield itself from peer review is patently false and completely without any basis
in fact.

Everything, including alt of the notes and electronic data used by Ms. Jessica
Hanna and Ms. Marsena Craig to reach scientific conclusions in this case, was turned
over to the Defense more than five months prior to the filing of this motion and just
before the Article 32b Investigation which was conducted on 1 October 2014, With
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respect to the ability to peer review the KCPCL's DNA analysis, the Defense has
already provided an answer to this court in its motion. Dr. Krane and his associates
conducted a reanalysis of the electronic data on provided a report to the Defense on 16
February 2015. This report can be compared to the analysis and statistical probabilities
provided by KCPCL and satisfies the requirement that the DNA analysis be subject to
peer review. There is no difference in providing the electronic data and a paper copy
provided the Defense expert has the reguisite programs and scientific equipment to
interpret and analyze the data. That is clearly the case here.

II. As admissible evidence under MRE 702, this court should allow for inclusion of DNA
evidence in the present case because its probative value far outweighs minimal
prejudice, if any, to the Accused

Striking a balance between the probative value and prejudicial effect of particular
evidence is left to the trial judge and that balance “should be struck in favor of
admission.” Unifted States v. Teeter, 12 MJ 716, 725 (A.C.M.R. 1981). The Defense
primarily relies on United States v. Graves, 465 F. Supp. 2d 450 (E.D. Penn. 2006} in
making the argument that the potential for unfair prejudice in the present case is
sufficiently high to warrant exclusion of the DNA evidence when taken in consideration
with the other concerns raised in the Defense brief including the contested issues
outlined under MRE 702. First, as outlined in the Government brief, the majority of the
defense contentions under MRE 702 are without merit as they rely on wholly incorrect
facts. Second, the case holding in Graves is not applicable here as the RMP in Graves
was statistically less significant than the RMP in the present case, where in Graves the
RMP probability was 1 in 2 the RMP in the present case is 1 in 220. See Graves at
460. The statistical probability in Graves was sufficiently low that the court reasoned
the minimal probative value was substantially outweighed by the danger of unfair
prejudice and confusion of the issues. /d. The concerns in Graves are not present in

VL. CONCLUSION

For the reasons stated above, the Government respectfully requests that this
court wholly deny the defense motion to exclude DNA evidence under MRE 702 and

Daubert v. Dow Merrell, 509 US 579, (1993).

JOSEPH A. MORMAN
CPT, JA
Trial Counsel
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Name and Address of Aceredited Laboratory

Kansas City Police Department

Crime Laboratory
6633 Troost Ave.

Kansas City, Missouri 64131

American Society of Crime Laboratory Directors / Laboratory Accreditation Board

ASCLD/LAB-International Program

SCOPE of ACCREDITATION

Corresponds to
Certificate Number

ALI-358-T

Laboratory Contact Information

Linda Netzel, Laboratory Director

Phone: 816-349-3210
Fax: 816-349-3240

E-Mail:  linda.netzel@kepd.org

The management and technical operations of this laboratory were assessed and found to conform with ISO/IEC
17025:2005, the ASCLD/LAB-International Supplemental Requirements for Testing Laboratories (2011) and all
other requirements of the ASCLD/LAB-Fnternational program. The laboratory was found to be competent and was

accredited in the following area (s):

Field of Accreditation

Forensic Science Testing

Discipline (s}
1.0 Drug Chemistry
240  Toxicology
3.0 Biology
4.0 Trace Evidence
5.0 Firearms/Toolmarks
6.0 Latent Prints
8.0 - Crime Scene
9.0 Digital & Multimedia
Evidence
16,0 Other

Categories of Testing:

i Controiled Substances 4.10 Fire Debris
2 Quantitative Analysis 4.15 General Physical and Chemical
1.3  General Chemical Testing Analysis
1.4 Clandestine Laboratory Analysis 5.} Firearms
Human Performance Forensic 5.2 Toolmarks
Toxicology Screening ondy {urine 6.1 Latent Print Processing
alcohol/drug)} 6.2 Latent Print Comparisons
3.1 DNA - Nuclear 8.1 Crime Scene Investigation
3.3 Bedy Fluid Identification 8.4 Bloodstain Pattern Analysis
3.4 Individual Characteristic Database 9.2  Video Analysis
3.5 Bloodstain Pattern Analysis ‘ 9.4 Image Analysis
4.1 Paint ' "7 10.1 Impression Evidence (footwearftires)
4.3 Fiber and Textiles 10.2 Serial Number Restoration
4.6 Glass
4.7 Hair

Note I: In this laboratory, testing category 10.1 is considered part of the Latent Prints
discipline and 10.2 is considered part of the Firearms/Toolmarks discipline.

Customers Served: The Kansas City Police Department - Crime Laboratory is a local govermment laboratory that provides

forensic services and assistance o law enforcement agencies in and around Kansas City, Missourt.

Accreditation Dates

Date Granted: September 3, 2014 L
Date Expires: September 2, 2018 Troyfﬁﬁamlin
Date Last Updated: No Updates
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Accreditation Program Manager-Testing

Page 1 of |




American Society of Crime Laboratory Directors
Laboratory Accreditation Board

dectares to all Advocates of Truth, Justice and the Law that the
management and technical operations of the

Kansas City Police Department
Crime Laboratory

6633 Troost Ave.
Kansas City, Missouri 64131

have been found through assessment to meet the requirements of
ISO/I@C 17025:2005
‘General Requirements for the Competence of lesting and Calibration Laboratories”
the ASCLD/LAB-International Supplemenial Requirements for Testing Laboratories: 2011

and all other requirements of the

ASCLD/LAB-International

program, and is granted this

Certificate of Accreditation
in the field of
Forensic Seience Testing

for the categories of testing listed on the corresponding
Seope of Accreditation

o
M?TZUJ(% “-ﬁi/f“ﬂﬂ,{,\f’ T T,

Renee Romeso, ASCLE/LAB Chair Certg'ﬁmtc Nomber

R K N ALI-358-T

Iuhﬂ Neuner, hxucutwc: Director

granted this
%p/ /\%f/ﬂ% 3rd day of September, 2014

Pamela L. Bordner, Senior Accreditation Program Manager

which expires on the

T s o 2nd day of September, 2018

Troy Hamhm//m editation Program Manager-Testing
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deciares o all Advocates of Truth, Justice and the Law
taat the management, personnel, procedures, and facilities of the
Kansas City Police Crime Laboratory

G633 Troes il
Ko 7655,

fuave been found to meet or exceed the standards and requivements of the 2008 version of the
ASCLD/LAB Accreditation Manual, and therefore the Board of Directors grants this

CERTIFICATE OF ACCREDITATION

in the disciplines of

Controiled Substances, Trace Evidence, Biology, Firearms/Toolmarks, Latent Prinis,
Crime Scene, and Digital & Multimedia Evidence (video analysis only)

Certificate number
19
effective dute

3t day of August, 2000
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28 day of August, 2008






NAME:

TITLE:

ADDRESS:

TELEPHONE:

EDUCATION:
2003

2003

EXPERIENCE:

2006-Present

2001-2003

2002-2003

CURRICULUM VITAE

Jessica L. Hanna
Forensic Specialist IV

6633 Troost
Kansas City, MO 64131

(816) 349-6467

Oklahoma State University- Center for Health Sciences- Tulsa, OK
MS Forensic Science
concentration in DNA Analysis

University of Kansas — Lawrence, KS
BS Genetics

Kansas City Missouri Police Department
Kansas City Police Crime Laboratory-DNA Section
Forensic Specialist [T} and IV (Sept 2011)

Quintiles, Inc,
Pharmaceutical Dissolution Laboratory
Labaoratory Intern

University of Kansas Biology Department — Lawrence, KS
Undergraduate Teaching Assistant
Introduction to Genetics Lab and Iniroduction to Biology Lab

PROFESSIONAL AFFILIATIONS:

American Academy of Forensic Science Member

Midwestern Association of Forensic Scientist Member
CERTIFICATIONS:

American Board of Criminalistics Molecular Biology Fellow

Achieved 03/12/2010

CONTINUING EDUCATION:

June 2006
(3 week course)}

July 2006
(1 week training)

November 2006
(2 day class)

April 2007
(1 day)

April 2007

Crime Scene Investigation School — Kansas City Police Department
Kansas City, MO

President’s DNA Initiative Training; 3130, 7500, and GeneMapper 1D
Maishal University Forensic Science Center - Huntington, WV

Forensic Statistics: The Calculations Behind PopStats and Beyond -
Dr. John Planz, UNT Health Science Center — O’ Fallen, MO

Y Chromosome Workshop- Ruth Montgomery and Jason Wyckoff —
PTC Laboratories in Columbia, MO

Mid-America 2001 Forensic DNA Conference -Columbia, MO

03/12/15



{2 day)

May 2007
(2 day)

July 2007
{3 day)

Oct 2007
(3 day)

Nov 2007
{2 day)

May 2008
(1 day)

July 2008
(2 day}

Nov 2008
(3 day)

Feb 2009
(5 day)

Juty 2009
(5 day)

Oct 2009
(1 day)

Oct 2009
(2 day)

Nov 2009
(3 day)

Feb 2010
(3 day)

May 2010
(5 day)

July 2010
(! hry

Jan 2011
(3 day}

Feb 2011
(4 day)

May 2011
(4 day)

Courtroom Testimony Techniques “Success [nstead of Survival” — Ron |
Smith and Associates, Dwame Hilderbrand — Largo, FL

7 Habits for Law Enforcement Training - KC, MO PD
National CODIS Conference ~ San Francisco, CA
Auditor Training - Heather Seubert— San Francisco, CA
Alert/Mules/NCIC Training, KC, MO PD

International Association of Forensic Science Conference,

New Orleans, LA

National CODIS Conference — Washington D.C
CODIS User Software Training by SAIC — Vienna, VA
NI} Sponsored Population Genetics Workshop ~ Florida

International University, Miami, FL.

Y-STRs: Science and Statistics — Joint Meeting, Orlando, FL
Presented by Dr. Martin Tracey, FIU

Joint Meeting of Forensic Organizations (SAFS, MAFS, MAAFS,
SWAFS)Y - Oriando, FL

National CODIS Conference — Reston, VA
Annual AAFS Conference — Seattle, WA
Forensic Y-STR Training — Marshall University Forensic Science

Center, Sarah Bowen

Offender Profiling: Psychology Contributions to Crime Scene Analysis
On-line Dr. Gabrielle Salfati

Choice Training — Leadership — KCPD
Kinship Statistical Workshop — California Department of Criminal
Justice, Steve Meyer and Brian Harmon

Forensic Relationship Training — Marshall University Forensic Science
Center, Kelly Beatty

03/12/15



Sept 2011 Access 2007 ~ Level | Training — New Horizons Computer Learning

(2 day) Center — Overland Park, KS
Nov 2011 National CODIS Convention — Jacksonville, FL.
(2.5 days)
April 2012 KC-MORG Mobile Morgue Training — Olathe, Kansas
(4 hours)
June 2012 CODIS 7.0 Training — Austin, TX
(2.5 days)
Aug 2012 KC-MORG Family Assistance Center Training — Lee’s Summit, MO
(1 day)
Sept. 2012 Comprehensive Training Program in Forensic DNA Interpretaticn and
{5 days) Statistics — online through NIJ and University of North Texas Health
Science Center (occurred between Aug 13% and Oct 5%)
Nov 2012 National CODIS Convention - Norman, OK
(2 days)
May 2013 KC-MORG Mass Fatalities Tabletop Exercise — Overland Park, KS
(5 hours)
May 2013 Internai Validation of QlAcube for Differential Separation — online
{1 hour) presentation presented by Josh Stewart of Marshall University
Nov 2013 National CODIS Convention —~ Norman, OK
{1 day)
Nov 2013 DNA Technical Leader Summit — Norman, OK
(2 days)
Feb 2014 KCRMORG Mass Fatality Operations Classroom Training — Blue
(5 hrs) Springs, MO
March 2014 Mid-America Forensic DNA Conference — Columbia, MO
(2 days)
May 2014 Crucial Conversations Training — Kansas City, MO, Sgi. Luster
(2 days)
TESTIMONY:

State Courts-
Jackson County, Missouri
Cass County, Missouri

Federal Courts-
Western District Missouri — Kansas City, Missouri

SCIENTIFIC PRESENTATIONS AND PUBLICATIONS:

03/12/15



2005 Forensic Use of RAPD Analysis in the Investigation of Bioterrorism,
Unpublished masters thesis, Oklahoma State University Center for
Health Sciences, Tulsa, Oklahoma.

June 2005 Invited Novice Speaker, Variability in Chromosomal DNA in [solates

of Bacillus. Annual Meeting of Association of Genetic Technologists,
e, (AGT) Kansas City, MO,

03/12/15



Name:
Title;

Address:

Telephone:
Education:

2007

2005

Experience:

2010-present

2008-2010

2007-2008

2004

Continuing Education:

May 7-8, 2014
(2 day course)

April 9, 2014
(2 day seminar)

April 7, 2014
{8hr course)

CURRICULUM VITAE

Marsena D. Craig
Forensic Specialist 1

6633 Troost Avenue
Kansas City, MO 64131

(816) 349-3258

University of Central Oklahoma — Edmond, QK
MS Forensic Science

Jackson State University ~ Jackson, MS
BS Biology

Kansas City Missouri Police Department
Kansas City Police Crime Laboratory-Biology Section
Forensic Specialist I}

Viracor/1BT Laboratories
Immunoclogy Reference Laboratory
Clinical Laboratory Scientist

Silliker Laboratories
Food Quality Microbiology Laboratory
Microbiology Technician

Rocky Mountain Biological Laboratory
Undergraduate Research Student (sumumer internship)

Crucial Conversations Training
Sgt. Paul Luster
Police Academy KC, MO

Mid-America 2014 Forensic DNA Conference
Columbia, MO

Death Investigation and Violent Crime Scene Response

Sergeant Everett C. Babcock, KCPD
Police Academy, KC, MO



October 8, 2013
(3 Hour Lecture)

April 2013
{2 day seminar)

April 2012
(2 day seminar)

Testimony:
Federal Court-

Investigating and Collecting Evidence in Non-stranger Sexual
Assault Cases

Presenter Dr, David Lisak, Ph.D.

Johnson County Community College — Overland Park, KS

Mid-America 2013 Forensic DNA Conference
Columbia, MO

Mid-America 2012 Forensic DNA Conference
Columbia, MO

8" District Court- Kansas City, Missouri

Public speaking:

July 15, 2013

Guest speaker- | hour presentation

Black Family Technology Awareness Association
Boys and Girls clubs of Greater Kansas City
6th-8% grade students



NAME:

TITLE:

ADDRESS:

TELEPHONE:
EDUCATION:

1995

2006

EXPERIENCE:

2000-present

2008

1995-2000

CURRICULUM VITAE

Gregory Scott Hummel

Chief Criminaiist — DNA Section

-~appointed Acting Supervisor 1/21/09
-appointed Acting Technical Leader 4/9/09
-promoted to Supervisor / Technical Leader 8/23/09

6633 Troost
Kansas City, MO 64131

(816) 349-3263

William Jewell College - Liberty, Missouri

BA Biology

Magna Cum Laude
University of Florida — Gainesville, Florida

MS Pharmacy — Concentration in Forensic Seralogy and DNA

Kansas City Missouri Police Department

Kansas City Police Crime Laboratory - DNA Section

William Jewell College ~ Liberty, MO
Adjunct Professor, Bio 234 — Genetics

Children's Mercy Hospital - Kansas City, Missouri

Genetics Dept.

Senior Molecular Genetics Technologist

PROFESSIONAL AFFILIATIONS:

American Academy of Forensic Sciences

-Criminalistics Section Ad Hoc Membership Commitiee

Midwestern Association of Forensic Scientists

-Awards Committee
-Biology Section Coordinator

National DNA Index System Procedures Board

CERTIFICATIONS:

American Board of Criminalistics

Fellow — Molecutar Biology (2007-present)

CONTINUING EDUCATION:

December 1997
(5 day seminar)

Member
2009-2010

Member
2009-2012
2011-2012

Board Member (2004-2006)

American Society of Hematology National Meeting

San Diego, California

3/12/2015



December 1998
{5 day seminar)

December 1999
(5 day seminar)

November 2000
{1 day seminar)

April 2001

(14 day course)
August 2001

(1 week course)

September 2001
(2 day course)

September 2001
{2 day seminar)

June 2002
(3 day seminar)

March 2003
(2 day seminar)

March 2003
(2 hour course)

May 2003
(3 day seminar)

June 2003
(1 day seminar)

November 2003
{4 day seminar)

March 2004
(2 day seminar)

March 2004

(2.3 hour workshop)

May 2004
(2day seminar)

August 2004
(5 day course)

September 2004
(3 day seminar)

November 2004
{4 day seminar)

Gregory Scott Humimel

American Society of Hematology National Meeting
Miami, Florida

American Society of Hematology National Meeting
New Orleans, Louisiana

Missouri-Kansas Regional Forensic Meeting - ABI
Columbia, Missouri

Crime Scene Investigation School
Kansas City, Missouri

Analysis of Short Tandem Repeats by Capillary Electrophoresis Schaol
Quantico, Virginia

Population Statistics and Forensic DNA Analysis Workshop
Minneapolis, Minnesota

Midwestern Association of Forensic Scientists
Minneapolis, Minnesota

NIJ DNA Grantee’s Workshop
Washington, B.C.

MO-KS 2003 Forensic DNA Conference
Columbia, Missouri

Paternity Statistics Workshop- Michelle Beckwith (PTC)
Columbia, Missouri

Advanced Homicide Investigation Training
Kansas City, Missouri

CODIS Administrator’s Meeting
letTerson City, Missouri

National CODIS Cenference
Lansdowne, Virginia

MO-KS 2004 Forensic DNA Conference
Columbia, Missouri

Forensic Statistics Workshop
Columsbia, Missouri

CODIS State Administrator’'s Meeting
Quantico, Virginia

CODIS v5.7 Training
McLean, Virginia

Bloodstain and Bullet Paitern Analysis for Crime Scene Reconstruction
North Kansas City, Missouri
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SWGDAM Interpretation Guidelines for Autosomal STR Typing SWGDAM APPROVED 1/i4/10

SWGDAM Interpretation Guidelines for Autosomal STR Typing
by Forensic DNA Testing Laboratories

Scientific Working Group on DNA Analysis Methods (SWGDAM)

The Scientific Working Group on DNA Analysis Methods, better known by its
acronym of SWGDAM, is a group of approximately 50 scientists representing
federal, state, and local forensic DNA laboratories in the United States and
Canada. During meetings; which are held twice a year, subcommittees discuss
topics of interest to the forensic DNA community and often develop documents to
provide direction and gmdance for the community. A. mixture interpretation
subcommittee was formed in January 2007 and worked for several years to
provide a gu;dance document on autosomal short tandemrepeat (STR). This
document was. presented to the full SWGDAM group and received approvaE in
January-2010.

Th;s documen't prov;des gusdel'mes for the sntéi“pr'étatién of DNA typmg resulté

on DNA Anaiysns Methods (SWG{)AM) Short Tandem Repeat (STR) _
Interpretation Guidelines (2000). The revised guidelines are not intended to be
applied retroactively. Guidance is provided for forensic casework analyses on the
identification and application of thresholds for allele detection and interpretation,
and appropriate statistical approaches to the interpretation of autosomal STRs
with further guidance on mixture interpretation. Laboratories are encouraged to
review their standard - operating procedures and validation'data in light of these
guidelines and to update their procedures as needed. Itis anticipated that these
guidelines will evoive further as future technologies emerge. Some aspects of
these guidelines may be applicable to low level DNA samples. However, this -
document is not intended to address the interpretation of analytical results from
enfianced low template DNA technigues.

Introduction

The interpretation of DNA typing results for human lden’uﬂcatlon purposes
requires professional judgment and expertise. Add!tlonally, laboratories that
analyze DNA samples for forensic casework purposes are required by the
Quality Assurance Standards. for Forensic DNA Testing: Laboratories (effective
July 1, 2009) to establish and‘_fQ!_low‘dac__q_men_ted procedutes for the
interpretation of DNA typing résults.and reporting: Due to the multiplicity of
forensic sample types and the potential complexity of DNA typing results, itis
impractical and infeasible o cover every aspect of DNA interpretation by a preset
rule. However, the laboratory should utilize written procedures for interpretation
of analytical resuits with the understanding that specificity in the standard
operating protocols will enable greater consistency and accuracy among analysts
within a faboratory. It is recommended that standard operating procedures for
the interpretation of DNA typing results be sufficiently detailed that other forensic
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DNA analysts can review, understand in full, and assess the laboratory’s policies
and practices. The laboratory's interpretation guidelines should be based upon
validation studies, scientific literature, and experience.

Background

Upon completion of the technical aspects of DNA analysis, DNA typing results
must be verified and interpreted. The verification of the accuracy of the DNA
typing results involves a review of peak designations.and other software-
generated information; as well as an evaluation of quality controls. Based on this
assessment, the DNA analyst performs interpretations, makes comparisons
among samples (where appropriate) and draws conclusions. These data and
conclusions are technically reviewed and the conciussons are typicaity captured
for documentatnon and communication purposes within a Iaboratory report

derlved through application of analytacai soﬁware durmg and after electrophoreas
of ﬂuorescentiy -labeled amplification products that are generated for each
sample using an amplification kit. For each sample, the software tfranslates
fluorescence intensity data into electropherograms and then labels any detected
peaks with such descriptors as size (in base-pairs, or bp) and peak height (in
relative fluorescence units, or RFU). Usmg allelic ladders for reference, the
soﬁware then Iabels peaks that meet certam criteria with aiiel;c des:gnatsons

;To ensure the accuracy of these computer-génerated allele: dessgnations the
DNA analyst must verify that appropriate genotyping parameters (i.e., internal
size standard and allelic ladder) were used and that the correct genotypmg
results were obtained for a known positive control. Addltlonaﬂy, if a sample is
amplified using multiple kits:that contain redundant loci; the DNA analyst must. .
address the concordance of the genotyping: results at the loci that are common to
both kits." ‘As an example a-given sample ‘amplified using both the Profiler Plus™
and COfiler™ Amplification Kits exhibits concordance when identical alleles for
the genetic loci amelogenin, D351358, and'D7S$820 are obtained. After
verification-of the allelic designations, the alleles are classified based on their
peak height relative to an established minimum peak hetght threshold for
comparison purposes :

The results of the analysus comrois [ie: reagant blank( ), positive amplification
control(s), and negative amplification Contmi( }] are evaluated. If the reagent
blank(s), positive amplification control(s), and negative amplification control(s)
yield results that are within their prescribed specifications, the DNA analyst
interprets the DNA typing results from each sample to determine if the DNA
typing results originated from a single donor or multiple donors. If the expected
results are not obtained from a control sample(s), the DNA analyst must
determine if the control(s) and/or sample(s) should be re-processed or proceed
within the prescribed limitations of interpretation,
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Based on the interpretation of the forensic samples and a comparison of the DNA
typing results obtained from the questioned sample(s) to those of any known
sample(s), or a comparison between multiple questioned samples, a DNA
analyst can reach one of three primary conclusions: cannot exclude, can
exclude, or inconclusive/uninierpretable.

Statistical interpretation for reported inclusionary results provides weight to the
inclusionary statement. Statistical analysis is not required for exclusionary
conclusions, comparisons between multiple questioned samples without a
comparison {o a known sample, nor appiicable to inconclusive/uninterpretable
results. The conclusions reached as part of the DNA interpretation process are
compiled into a wrltten draft by the DNA analyst and are subjected to technical
and administrative revuews prior to issuing a final case report. «

This document’ éddresses definitions, data evaluation, :nterpretatroh of results
and conciuswns/repomng for altosornal’ STR typlng, including gusdance on

mixture interpretation. Approaches to statistical tnterpretatzan are presented. A
list of relevant literature is-also-included to p;'owde further source matenal

1. Prellmmary Evaluation of Data

;The Eaboratory shoul_d-develop'-.cr_r_ten-a to determine whether an instrumental
response represents the detection of DNA fragment(s) rather than instrument
noise. An analytical threshold defines the minimum height requirement at and
above which detected peaks can pe feliably distinguished from-background
noise. Because the analytical threshold is based upon a distribution of noise
values, it is expected that occasional, non- reproducabie noise peaks may be
detected above the analytical threshold. An‘analytical threshold should be
sufficiently high to filter ouf noise peaks: Usage of an exceedingly high analytical
threshoid encreases the ﬂsk of alleinc data loss wh;ch is of potential: exclusmnary
vaiue P . , _ & LS

1.1. Analyttcat threshold The Laboratory should estabhsh an analytlcal threshold
based on signal-to-noise analyses of internally derived empirical data. As an
example, ananalytical threshold may be based on two times the intensity
difference between the highest peak and lowest trough within the instrumental
noise data. Otheriscientific methods may be used. The usage of an analytical
threshold value that differs substantially from manufdcturer's recommendations
should be supported by internal signal-to-noise assessments.

1.2. The laboratory must develop criteria to evaluate internal standards and/or
allelic ladders.

1.3. Controls are required to assess analytical procedures.
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1.3.1. The laboratory must establish criteria for evaluation of the following
controls, including but not limited to: reagent blank and positive and negative
amplification controls.

1.3.2. The laboratory must develop criteria for the interpretation and
documentation of results in the event that the controls do not perform as
expected.
1.4. A laboratory using STR mruﬁépﬁexes thatzcontain: redundant loci must
establish criteria regarding the concordance.of such data. « |

2. Allele {)eSignatlon

2.1. The Iaboratory estabi:shes craterta to 3331gn aiieie de&gnatnons to
appmprrat@ peaks. 7 " ; :

2.1.1. Locus {Jes:gnatton The. iaboratory estabilshes criteria to address locus
assignment for alleles: The criteria should address alleles that fall above the
largest or below the smallest allele (or virtual bin) of the allelic ladder.

- 2.1.2. Allele Designation: The laboratory- designates alleles as numerical
values in accordance with recommendations of the International Society of
- ¢ Forensic Genetscs

2.1.2.1, Allele desngnatlon is based operationally on- the number of repeat
sequences contamed within the allele and by comparison to an allelic
ladder.

2.1.2.2. The Iaboratory estabhshes gurdehnes for the desngnatlon of alleles
containing an incomplete repeatmofif (i.e., an off-ladder allele falling
within the range spanied:by the ladder alEeIes) This designation includes
the number of complete repeats and; separated by a decimal point, the
number of base pairs in the mcompiete repeat (e g. FGA 18.2 allele).

2.1, 2 3. The iaboratory establishes criteria for desngnatmg alleles that fall
above the’ iargest or below the smallest allele of the allelic ladder (or
virtual bin). Extrapolation of an ‘above/below ladder allele to a specific
designation (e.g., generally to no more than-one repeat unit) should also
be supported by precision studies, validation and determination of
measurement variance. Above/below ladder alleles should be designated
as either greater than () or less than (<) the respective ladder allele (or
virtual bin), or designated numerically when appropriate exirapolation can
be used. When the “>" or ‘<" designation is used, the laboratory should
establish criteria, based on relative sizes, for the comparison of such
alleles among samples.
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3. interpretation of DNA Typing Results
3.1. Non-Allelic Peaks

Because forensic DNA typing characterizes STR loci using PCR and
electrophoretic technologies, some data that result from this analytical scheme
may not represent actual alleles that originate in the sample. It is therefore
necessary, before the STR typing results can be Used for comparison purposes,
to identify any potentialhon-allelic peaks. Non-allelic peaks may be PCR
products (e.g., stutter, non-template dependent nucleotide addition, and non-
specific amplification product), analytical artifacts (e.g., spikes and raised
baseline), instrumental limitations (e.g., incomplete speciral separation resulting
in pull-up or bleed-through), or may be introduced into the process.(e.g.,
disassociated primer dye). Generally, non- -allelic data such as stutter, non-
template dependent nucleotide addition; disassociated dye, and incomplete
spectral separation are repmdumble spnkes and ralsed baseline are generaily
non- reprodumble :

3.1.1. The Eaboratory establishes criteria: based on empiricai data (obtained
internally or externally);, and-specific to-the amplification and detection
systems used, to address the mte:’pretatlon of non-allelic peaks. The
- guidelines address identification of non-allelic peaks and the uniform
© * application, across all loci of a DNA profile, of the criteria used to identify non»
allelic peaks. :

3.1.1.1. In general, the empirical criteria are based on qualitative and/or
quantitative characteristics of peaks. ‘As an example, dye artifacts and
spikes may be: dlstmgu:shed from allelic peaks based on morphology
and/or reproduczbmty Stutter and non- template dependent nucleotide
~_ addition peaks may becharacterized based on size relative to an allelic
- peak and amplitude. ET 0 gat

3.1 2 Wh;le the applacatlon of an analytacai threshold may serve to filter
out sbme non-allelic peaks, the analytical threshold should be established
based on signal-to-noise considerations (i.e., distinguishing potential
allelic peaks from background). The anaiytlcat threshold should not be
established for purposes of avoiding artifact labeling ‘as such may result in
the potential loss of allelic data.

3.1.1.3. The laboratory establishes guidelines addressing off-scale data.
Fluorescence detection instruments have a limited linear range of
detection, and signal saturation can result in off-scale peaks. Following
peak detection, such peaks in the analyzed data are assigned an artificial
height value which is not representative of the true amplitude. Peak
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height values for off-scale peaks should not be used in quantitative
aspects of interpretation (e.g., stutter and peak height ratio assessments).

3.2. Application of Peak Height Thresholds to Allelic Peaks

Amplification of low-level DNA samples may be subject to stochastic effects,
where two alleles at a heterozygous locus exhibit considerably different peak
heights (i.e., peak height ratio generally <60%) or an allele fails to amplify to a
detectable tevei (i.e., allelic dropout). Stochastic effects within an amplification
may affect one or more loci ifrespective of allele size: Such low-level samples
exhibit peak heights within a.given range which is dependent on quantitation
system, amplification kit and detection instrumentation. “A threshold value can be
applied to alert the DNA analyst that all of the DNA typing information may not
have been detected fora given sample. This threshold, referred to as a
stochastic threshold, is defined as the value above whrch it is reasonable to
assume that‘allelic dropout has ot occurred within a single-source sample. The
application of a stochastic threshold to the interpretation of m;xtures should take
into account the additive effects of potentnal allele shanng

3.2.1. The laboratory establishes a' stochastlc threshold based on empirical

- data derived within the laboratory and specific to the quantitation and :

- amplification systems (e.g., kits) and the detection instrumentation used. ltis

- noted that a stochastic threshold may be established by assessing peak

. . height ratios across multiple loci in dilution series of DNA amplified in .
replicate. The RFU value above whichiit is reasonable to. assume that, at a
given locus, allelic dropout of a sister ailele has not occurred constitutes a
.stochastrc threshold

32 '1 1. If measures-are used to enhance detectron sens;trvrty (i.e.. allelic
- height), the laboratory should perform-additional studies to establtsh
~ independent criteria for application of a separate stochastic threshold(s).
.Such:measures may include but not be limited to increased amplification
cycle number, increased injection tinie,sand post—ampirﬁcat:on
purif catzen/concentrat;on of amplified products

3.2. ‘E 2 For samples for which an assumption can‘be made as to the
number of contributors, the laboratory shouid establish. criteria for
comparison of allelic peaks which fall below the stochastic threshold. As
an example, if a locus in an assumed single-source sample exhibits two
peaks, one or both of which are below the stochastic threshold, the
laboratory may use that locus for comparison purposes. Also, the
presence of male DNA may be established based on a Y-allele at
amelogenin that is below the stochastic threshold.

3.2.2. If a stochastic threshold based on peak height is not used in the
evaluation of DNA typing results, the laboratory must establish alternative
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criteria (e.g., quantitation values or use of a probabilistic genotype approach)
for addressing potential stochastic amplification. The criteria must be
supported by empitical data and internal validation and must be documented
in the standard operating procedures.

3.3. Peak Height Ratio

Intra-locus peak height ratios (PHR) are calculated for a given locus by dividing
the peak height of an allele with a lower RFU valué by the peak height of an
allele with a higher RFU valug, and then. muitlpiymg th15 value by 100 fo express
the PHR as a percentage :

3.3.1. The {aboratory should estabnsh PHR requ:rements based on empirical

data for interpretation of DNA typing results from single-source. samples

Different PHR expectations can be applied to individual loci (e g., 70% for

D351358, 65% for VWA “efc ~‘-faltematlvely$ a smgle PHR expectation can be
: ’_:0_0 " )a

appiled to muEttpEe loci (e g

3 3 1.1. The iaboratory may evaiuate PHRS at various DNA. template
levels (e.g., dilution series of DNA). It is'noted that different PHR
expectattons at dlﬁerent peak hetght ranges may be established.

~ 3.3 2 PHR requlrements are only. appltcabie to allelic peaks that meet or
: f:g exceed the stochastic threshold. .

'3 4 Number of Contributors to a D‘NA-’ P’réfile

Generally, a sample is conSIdered to have ofiginated from a single individual |f
one.or two alleles are present.at all loci for:which typmg results were obtained
(although tri-allelic loci may occur), and the: peak height ratios for all
heterozygous loci are within the empirically determined values. - It is noted that
peak-height imbalances may be seen in the- typing results from for exampie a
primer binding site variant that resuits in. attenuated amp!:ﬂoat:on c)f one aEIele of
a heterozygous paw S .

A sample is genera!ly constdered to have originated from mere than one
individual if three or more alleles are present at one or more locii(excepting tri-
allelic loci) and/or the peak height ratios-between a single pair of allelic peaks for
one or more loci are below the empnrscaliy determined heterozygous peak height
ratio expectation. Generally, the minimum number of contributors to a mixed
sample can be determined based on the locus that exhibits the greatest number
of allelic peaks. As an example, if at most five alleles are detected per locus,
then the DNA typing results are consistent with having arisen from at least three
individuals.
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3.4.1. For DNA mixtures, the laboratory should establish guidelines for
determination of the minimum number of confributors to a sample. Alleles
need not meet the stochastic threshold to be used in this assessment.

3.4.2. The laboratory should define the number of alleles per locus and the
relative intra-locus peak height requirements for assessing whether a DNA
typing result is consistent with originating from one or more sources. The
minimum number of loci shoutd be defined for determination of whether a
sample is a mixture.

3.4.3. Where multiple ampltftcations andfor injections are generated for a
given sample extract, the laboratory should establish gu1dehnes for
determining WhtCh results are used for comparisons and statist;ca!
calculations -

3.4.3, 1 if composite profiles (i.e., generated by combm:ng typlng results
obtained from miiltiple amplsfcatno “and/or injections) are used, the .
laboratory should establish guidefines for the generation of the composite
resuit. When séparate extracts from different locations on a given
gvidentiary item are combined prior to amplification, the resultant DNA
profile is not considered a composite profile. Unless there is a reasonable
expectation of sample{s) originating from a common source (e.g.,
duplicate vaginal swabs or a bone), allelic data from separate extractions
from different locations on a given evidentiary item should notbe
combined into:a composite profile. ‘The laboratory should establish
guidelines for determining the suitability of developing. composnte proﬁies :
from such sampEes e _

3.5. interp;’etatlon of DNA Typmg Resuits fer I\/leed Samples

An individual’s contnbutfon to a maxed biologlcak sampie is generaliy pmpor‘elonal
to their quantitative representation within the DNA typing results. Accordingly,
depending on'the relative contribution of the various contributors toa mixture the
DNA typmg resutts may potentfaily be further refined. '

As an exampi@ ifa sampie contams a predomlnance of ohe mdtvrduai s DNA,
that individual's DNA proﬂie may be determined. This state results in a
distinguishable mixture; whereby there'is a distinct contrast'in signal intensities
(e.g., peak heights) among the: dtfferent contributors’ alleles. In such instances,
major and/or minor contributors may be determined. Discernment of the STR
typing results for the major or minor contributors to a mixture may be limited to
only some loci (with the remaining loci yielding multiple potential genotypes for
the major or minor contributor). The major (and possibly the minor) contributor
may effectively constitute a deduced single-source profile.
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Alternatively, if the amounts of biological material from multiple donors are
similar, it may not be possible to further refine the mixture profile. When major or
minor contributors cannot be distinguished because of similarity in signal
intensities, the sample is considered to be an indistinguishable mixture. The
classification as indistinguishable may be limited to some, not all, of the loci for
which DNA typing results are obtained and does not imply that the profile is
uninterpretable. Individuals may still be included or excluded as possible
contributors to an indistinguishable mixture.

Evidence items taken directly from an intimate sample, as determined by the
laboratory, are generally expec’ced to yleld DNA from the individual from whom
the sample was taken. -If ancther source of DNA is present in sufficient quantity
in such a sample, a msxtu__re of DNA is likely to be detected. Based on this
expectation, any DNA typing results from such a mixture that match a conditional
known sample (e.g., from the victim) may be separated from the other mixture
results to facilitate identification ofthe foreign alleles. The obligate alieles may
effectlve{y constitute a single-source prdfile {i.e., if there is one DNA contributor
in addition to the individual from whomthe sample was taken) or:a mixture profile
(i.e., if there are multiple additional DNA contributors). A-similar state can exist
when another known individual (i.e., consensual partner) is expected to have
contributed biological mater:ai to the m;xed sample.

3.5.1. The laboratory should establish gu&deimes based on peak height ratio
- assessments for evaluating potential sharing of allelic peaks among
contributors and for determining whether contributors to a mixed DNA typing
. result are distinguishable. Whenhiassessing peak height ratios, pair-wise
comparison of all pOtentiaE genotypi'c 'combiﬂations shou!d'be evaluated.

3.5.2 The 1aboratory should defme and: dooument whai if any, assumpttons
are used ina parttcu}ar mlxture deconvolutlon

.‘3.5.2.1. i no assumptnons are made as to the number of contnbutors ata
‘minimum, the laboratory-should assign to .a major.contributor.an aliele
(e.0., homozygous) or pair of alleles{e.g., heterozygous) of greater
amplitude at a.given locus that do:not meet peak helght ratio expectataons
with any other allelic peak(s) -

3.522 If assumphons are fade as to the number of contrtbutors
additional information such. as the number of alleles at a given locus and
the relative peak heights can be used to distinguish major and minor
contributors.

3.5.3. A laboratery may define other quantitative characteristics of mixtures
(e.g., mixture ratios) to aid in further refining the contributors.
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3.5.3.1. Differential degradation of the contributors tc a mixture may
impact the mixture ratio across the entire profile.

3.5.4. Mixtures with a Single Major Contributor and One or More Minor
Contributors:

3.5.4.1. In general, heterozygous alleles attributed to a major contributor
should meet the laboratory’s established peak height ratio expectations for
single-source samples. Due to the potential for overlapping peaks to
cause imbalance of major heterozygous alleles, the laboratory may
establish a quantitative means of evaluating the distinctiop in peak heights
of the major and mmor contributors {i.e., mlxture ratlo)

3542 After deconvoiutfon the DNA typing results attnbuted to an
individual minor contributor should-also meet PHR expectations. The

"PHR expectattons of a'minor contributor may ‘be reduced due to stochastic
peak height vafiation and: the addlt;v ..ef_‘fects of peak sharmg (e. g minor
peak and stutter peaks) B e

3.5.4.3. Due to’ the possm;hty that ’che mmor contnbutor s aileles may be
shared by the major contributor (and thus masked), determination of a
single genotype for-a minor contributor may be possible at only some loci’
(while multiple allelic combmatlons orallelic drop out, are possnble at
other loci).

' 3.5.5. Mixtures with Multiple Major Contributors and One or More Minor
’EContnbutors The Iaboratory shouid estabhsh gundehnes based on peak

mult:pie major contnbutors are preseni: i "a mtxed sample

3.5.6. Maxtures wsth indlstmgulshabie Contrlbutors The iaboratory shoutd
establish guidelines based on, peak heighit ratio assessments for ;dentzfymg
msxtures for which no major or mmor contnbutcrs can be discerped.

3.5.7. Mlxtures with a Known Contrtbuter(s) The Iaboratory should establlsh
guidelines for determining whether separation of a known contributor’s profile
is applicable ‘(:e.g._ ba-sed on the types of evjdenté-ary itéms)_,

3.5.7.1. Ata msmmum where there is no indication of sharing of the
known and obligate alieles the laboratory should separate out those
alleles attributable to the known sample (e.g., victim, consensual partner,
etc.).

3.5.7.2. To further refine the obligate alleles in a profile, the laboratory
may establish guidelines for addressing potential sharing of alleles among
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the individual known {o have contributed o a sample and the additional
contributor(s).

3.5.8. Interpretation of Potential Stutter Peaks in a Mixed Sample

3.5.8.1. For mixtures in which minor contributors are determined to be
present, a peak in stutter position (generally n-4) may be determined to be
1) a stutter peak, 2) an allelic peak, or 3} indistinguishable as being either
an allelic or stutter peak. This determination is based principally on the
height of the peak in the stutter position and its re%a’tlonship to the stutter
percentage expectatlons established by the iaboratory

35682 Generasiy, When the height of a peak in the stutter posmon

exceeds the laboratory’s sfutter expectation for a given locus, that peak is

consistent with bemg of atlehc origin and should be deagnated as an
aliele _________

3 5 8. 3 If a peak isator beiow th;s expectatxon itis generaliy destgnated
as a stutter peak. ‘However, it should also be considered as a possible
alielic peak, particulariy if the peak height of the potential stutter peak(s) is
consistent with (or greater than) the heights observed for any allelic peaks
that are conclusavety attributed: (i.e., peaks in non-stutter posmons) to the
minor contributor(s).

'-3 6 Comparison of D'N'A Typing Results

The following determinations can be made upon companson of evsdentsary and
known DNA typing resuits (and between ev1dentzary samples)

o The known EﬂdiV!:d l carmot be excluded (5 e, is mcluded) asa possmb[e
", contributor to the DNA obtained from an ev:dentiary item: N
e " The known individual is excfuded as a possible contributor.
¢ The DNA typing results are. mconciussvefumnterpretabte

o The DNA typing results from multiple evidentiary items are consistent or
inconsistent with originating from'a common sotrce(s):

3.6.1. The laborafory must establish.guidelines to ensure that, to the extent
poss;bie DNA typing results from evsdentnaw samplestare interpreted before
comparison with any known'samples, other than those of assumed
contributors.

3.6.2. DNA typing results may not be obtained at all loci for a given

evidentiary sample (e.g., due to DNA degradation, inhibition of amplification
and/or low-template quantity); a partial profile thus results.
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3.6.2.1. For partial profiles, the determination of which alleles/ioci are
suitable for comparison and statistical analysis should be made prior to
comparison to the known profiles.

3.6.2.2. The laboratory should establish guidelines for inclusions and
exclusions when a known individual’'s DNA profile is not fully observed in
the evidentiary profile.

3.6.3. The laboratory must establish guidelines for inclusionary, exclusionary
and inconclusive/uninterpretable conclusions based on comparisons of DNA
typing results from known samples and both snngie -source and mixed
evidentiary samples

3.6.4. For m;xtures for which two or more individuals cannot e excluded as
potential contributors, the laboratory may establish gundehnes for assessing
whether all of the DNA typing resuits obtained from the mixed sampte are
accounted for by the muittple known safples. ;

3.6, 5 Because assumptions regardmg the orrgm of. ewdence or the mumb@r of
- contributors to a mixture can impact comparisons, the laboratory shouid
~establish guidelines for documenting any assumptions that are made when

. formulating conciuszons

+ 3.6.6. The iaboratory should establish gu:detmes for |denttfy|ng DNA typmg
results for which comparisons of evxdentrary and known samples are not
made (at a minimum, to include mcqr_}_glus;ve/um_nterpretabie results).

4 Stat!stma Analysnts of DNA Typmg Results |
In forens:c DNA testmg caEcuEattons are performed On ewdenttary DNA profiles

that are established as relevanti in the context: of the case to aid in the:
assessment of the sngmflcance of an mclusuo ) "'These ca!cu!atlons are based on

probablisty of excius;on/mclusnon (CPE/CPI)

While the RMP is commonly thought of m terms of smgle source proﬂ!es the
application of this formula to ewdentiary profiles inherentlyiincludes an
assumption of the number of coniributors to.the DNA sample. As such, this
document also applies the term RMP to mixture calculations where the number
of contributors is assumed (this has sometimes been referred to as a "modified
RMP"). By using the RMP nomenclature, these calculations are distinguished
from the CPl nomenclature which is commonly thought of in terms of a mixture
calculation that makes no assumption as to the number of contributors.
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In addition to assumptions of the number of contributors, quantitative peak height
information and mixture ratio assessments may or may not be included in the
interpretation of an evidentiary profile. Calculations performed using
interpretations incorporating this information are termed “restricted.” When this
quantitative peak height information is not included, the resultant calculation is
termed “unrestricted” (Figure 1).

v Unrestricted -

All combinations {Jf.:‘tkidé's. are deemed
- possible (relative pcak hmght diffLI‘El’ICGS
are not utilized)

TR o AB+AC+AI)+BC+BD+CD i

Bascd_ on relative peak h_éig:hts, alleles are
paired only where specific combinations
- of alleles are deemed possible

AB # AT+ 4D+ B+ BD + CD

‘iFigure 1. illustration of ‘restricted” versus. unrestncted” approaches based on relative peak
helghts (using an assumption of two donors with all peaks above the stochastlc threshoid).

The genetic loci and assumptzons used for statlst:cai caloulataons must be
documented, at a-minimum, in the case notes :

that is determined to be relevant in the context of a: case wrespectsve of the
number of aHeles detected and the quant;tatsve vaiue of the statistical: analyms

4.1.1. The Eaboratery should establish guldeimes where multiple stains from
the same or separate items have provided genetic information that is
consistent with originating from a common source(s) but having various levels
of dsscnmlnation In general the statlstlcs for the typmg resu!ts that provsde

reporied.

4.2. For calculating the CPE or RMP, any DNA typing results used for statistical
analysis must be derived from evidentiary items and not known samples. This
precludes combining multiple CPE or RMP results for the same mixture
component of an evidentiary sample. However, different calculations may be
made for the same mixture component if different assumptions as to the number
of contributors are made and clearly stated in the case notes and/or report.
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4.3. The laboratory must not use inconclusive/uninterpretable data (e.g., at
individual loci or an entire multi-locus profile) in statistical analysis.

4.3.1. For a distinguishable mixture, a major contributor(s) profile may be
suitable for statistical analysis even in the presence of inconclusive minor
contributor results.

4.4, Exclusionary conclusions do not require statlstlical. analysis.

used in any statsstlcal analysxs i

4.6. The formulae used in any statistical analysis must be documented and must
address both-homozygous and heterozygous typing results, multiple locus
appropﬂate b;ological

profiles, mixiures; mlnlmum allele frequencles_ an’ _ wh‘
relatlonships sl i

4.6, 1 leen a proftle for whlch multtple formulae are: appllcable the ”
laboratory must have guidelines for the selection: of:the formula(e) suitable for
. statistical appllcat;on (see Table 1).

462 Itis not appropnate to calcuiate a composite statistic using multiple
formulae for a muiti-locus profile. For example, the CP{ and RMP cannot be
multiplied across loci in the statistical analysas of an individual DNA profile
because they rely upon different fandamental assumptlons about the number of
coniributors to the mixture.

463 When usmg CPE/CPl (Wl’(h no assumpttons of number of. contrlbutors) to
calculate the probabltlty that a randomly selected pereon would be

stochastlc threshold may not be: used for statlstacal pu‘r'p'oses to support an
inclusion, I these instances, the potential for. allelic dropout raises the pOSSlb[Ilty
of contrlbutors havmg genotypes not. enc:ompassed by the mterpreted alleles

4.6. 3 1 Alleles below the stochastic threshold may. be used for
comparisons and/or to establish the presence of a mixtute or male DNA
{e.g., Y allele at: amelogemn) :

4.6.3.2. A restricted CPE/CP! may be applied to multiple major
contributors despite the presence of minor contributor(s) alleles below the
stochastic threshold; a description of how to calculate can be found in
Section 5.3.5.

4.7. If a laboratory uses source atiribution statements, then it must establish
guidelines for the criteria on which such a declaration is based.
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5. Statistical Formulae

5.1. Whenever the statistical analysis at a locus is meant to represent all possible
contributors to a mixture, if there is a reasonable possibility that locus dropout
could have led to the loss of an entire genotype, then a statistical calculation
should not be performed for that locus. Similarly, the product rule should not be
applied when the resultant set of combined profiles would not include all
individuals who wouid no’t be excluded as possible contributors to the mixture.

5.2. Random Match Probabt lity {RMP)

5.2.1. When the mterpre’{atson is based upon the assumptton of a single
contributor (or a singie major confribuior to a mixture), the RMP formulae
are those described in NRCH recommendations 4.1, 4. 2 4 3 and 4.4,

- The most cO‘rﬁh’h’ﬁ "used formulae are’ Il'sted beEo o

; 5 2.1, 1. For hoterozygo’se genotypes the formula ss 2pq This is
- NRCII. formuia 4. 1b

52. 1 2 For homozygote genotypes the formula is p + p(1 -pio,
where 6 ='0.01 or0.03n accordance with NRCII This is NRCI
formula 4.4a, :

52.1. 3 For single-aliele profiles Wwhere the zygos:ty is in questlon o
(e.g. it falis below the stochastic threshold) =

5.2.1 .3.1.-The formula 2p,-as desonbed in recommendation
: ngRCH may be apphed to thxs resuit ) -

5.2.1.3.2. lnstead of ussng 2;@, the algebra:oaily ldentioal

this SItuation wsthout double coun’ﬁng the proportlon of
homozygotes in the populataon -

Sh 5.2.1.3.3. Laboratories may choose to ass:gn the value of 1
~ zfo the scenario described’in 5.2.1.3, ;e_ not use the locus
for: statss ’cal we;ght i

52.1.4. Conditsonal subpopulation caiouiatxons may also be
performed in accordance with NRCH formulae 4.10a and 4.10b.

5.2.2. When the interpretation is conditioned upon the assumption of a
particular number of contributors greater than one, the RMP is the sum of
the individual frequencies for the genotypes included following a mixture
deconvolution. Examples are provided below.
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5.2.2.1. In a sperm fraction mixiure (at a locus having alleles P, Q,
and R) assumed to be from two contributors, one of whom is the
victim (having genotype QR), the sperm contributor genotypes
included post-deconvolution might be PP, PQ, and PR. In this
case, the RMP for the sperm DNA contributor could be calculated

as [p? + p(1-p)6] + 2pq + 2pr.

5.2.2.2. In a sperm fraction mixture (at a locus having alleles P, Q,
and R) assumed to be from two contributors, where the major
contributor is the victim (having genotype QR), there remains an
obllgate minor contributor P allele above the stochastic threshold.
Also present in the results are two peaks filtered as possible stutter
(S* and T*). If both filtered. peaks are within an RFU-range that

_‘eould reasonably be paired with the P-allele as heterozygous

-+ genotypes, the sperm contributor genotypes included post-
deconvolution'might be PP, PQ, PR, PS* and PT*. In this case, the
RMP for the sperm:DNA contrlbutor could be calculated as fp? +
p(1-p)0] + 2pq + 2pt + 2;33 +2pt. Some faboratories might instead.

choose to apply a single-allele formula as discussed in section
5213, e g 2p

5.2.2.;3‘. ina m-;x’sure having at a locus alleles P, Q, and R, assumed
to be from two contributors, where all three alleles are below the
stochastic threshold, the: mterpretatson may be that the two
contributors could be a heterozygote homozygote pairing where all
alleles were detected, a heterozygote-heterozygote pairing where -
. all alleles were detected, or. aheterozygote-heterozygote pairing
where a fourth allele might have dropped out. In this case, the
. RMP must account for all heterozygotes and homozygotes
i represented by these three alleles, but also all heterozygotes that
" include one of the detected alleles “The RMP for thas mterpretatlon
: "could be calculated as: (2p p ) F(20-q%) + (2r —-r )i___ _2pq_=_ 2pr —

: 5,2.2.3.1. Since 2p includes 2pg and: Epr 2q. ancludes 2pg

" and 24r, and 2r includes 2pr and 2rqg, the formula in 5.2.2.3
subtracts 2pq, 2pr, ‘and 2qr to avmd double-counting these
genotype frequenc:es ix

5.2.2.3.2. Laboratories may choose to use the formula 2p +
2q + 2r for the scenario described in 5.2.2.3.

5.2.2.3.3. Laboratories may choose to assign the value of 1

to the scenario described in 5.2.2.3, i.e. not use the locus for
statistical weight.
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5.2.2.4. Care should be taken to not report a calculated RMP
greater than 1.0. This can occur when using the calculations
discussed in 5.2.2.1 and 5.2.2.2 (due fo the application of 6 in the
standard homozygote formula but not in the heterozygote formula)
and in 5.2.2.3.1 (due to the double counting of the PP, QQ, RR,
PQ, PR, and QR genotype frequencies).

5.2.2.5. In a sperim fraction assumed to be from two contributors,
one of whom is the victimgthe sperm contributor genotypes
included post- -deconvolution might include only a single genotype
(PQ) at lotus 1, but multiple possible genotypes (UUlor UV) at
“locus 2. In this case, the two-locus RMP for the: ‘sperm DNA
comtnbutor could be calculated as 2pq * [u® + u(1- U)o + 2uv]

o 5 2.2.6. The unrestricted RMP might be Calculated fo{ mlxtures that
. display ho ifidications of allelic’ dropout’ The formulae include an
_‘assumption-of the number of contriblitors, but relative peak height
" information‘is not.utilized. Fortwo-person mixtures the formulae
for toci displaying one, two, or three alielesare ident;cai to the CP}
calculation discussed in sectlon 5.3. For loci displaying four alieles
(P,Q, R, and 8), homozygous genotypes would not typically be
included. The unrestricted RMP in this case would’ require the
subtrac‘iion for homozygote genotype frequencnes eg.,(p+ q +r+

§)2—p’-qg? -1’ ~5%

- 52.3. Whena s’uepec’{ s pr'o’ﬁle has been d’e’termined to match the
unknown profile, if the alternate hypothesis is that a:relative of the suspect
o+ isin fact the source of the unknown profile, theni-all efforts should be -
" undettaken to obtain a sample: dtrectiy from the relative in question so that
"i5;~:;f-there is no need to rely:ona probability-based estimate of a coincidental

m the absence of a direct corﬁbartsoﬁ” conditional match pf&}bablf'iizies for
various relatives cafi be calculated in accordance w;’th NRC!E formulae 4.8
and 4.9 . - '

5.2. 3 ‘i Fuil Ssbhngs (NRCH formuiae 4 9a.and 4. 9b)

Genotype ' F’robablilty of the same
of suspect genotype in a sibling
PP (1+2p+p°)/4
PQ (1+p+q+2pq)/4

5.2.3.2. Other Relatives {NRCII formulae 4.8a and 4.8b)
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Genotype Probability of the same
of suspect genotype in a relative
PP p? + 4p(1 - p)F
PQ 2pq + 2(p + g~ 4pq)F

where F = 1/4 for parent and offspring
1/8 for half-siblings
<7 118 for uncle and nephew
~ 1/8 for grandparent and grandchlld
1716 for first cousins ™ .

' 5.2.3.3. Conditional subpopulation correcttohs couid also be applied
to these formulae following the methods of Ayres (2000) as
descnbed in Fung and Hu (2008) _

5. 3 Combzned Probabfhty of Incfusmn (CP!) and

5 3 1 Pl is calcuiated as (sum of a!!ele f'requenc:tes) for each locus

5. 3 2 The CP! is: the product of the mdwldual locus F’is
: CPinh Pi * a1 % Ply :

53.3. The PE_ has been commonly pfres'é_hted two ways
5.3.3.1. PE = 1 - | |
5.3.3.2. PE~= q + 2pq Where p IS the sum‘of aﬂele frequenCEes and

B o} represents all other aileies (1 p).: This 'analogous to the single
allele formula descnbed m 5,2.1_3.2. :

e-"5‘ 3 3 3. Popuiahon substructure cerrechons can also be apphed
using PE = 1 - [p? —p(1 = p)B], where p is the sum of alEeEe
frequenc;es observed at that focus. : T

5.3.4. The CF’E has been Commoniy preser‘ttef '.Etwo ways

5341CPE—1~CPE
5342 CPE =1~ [(15PEy * [(1 — PE3) * ... * (1 — PE)]
5.3.5. The CPIl and CPE are typically applied to all alleles detected in a
mixture, subject to the limitations described in section 4.6.3. This section

also allowed for a restricted CP1 and CPE. Examples of both scenarios
are provided below.
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5.3.5.1. Unrestricted CPIl and CPE. In a mixture at a locus having
alieles P, Q, and R, all above the laboratory’s stochastic threshold,
the interpretation might be that all potential contributors to this
mixture have genotypes consisting of some combination of the
detected alleles (PP, QQ, RR, PQ, PR, and QR). In this case, the
profgabiiity of inclusion for the mixture could be calculated as (p + g
+r)°

5.3.5.2. Unrestricted CP) and CPE. In a mixture at a locus having

alleles P;Q, R, and S where alleles P, Q, and R are above the

stochastic threshold, but allele S is below that threshold, in the

standard- applsoatnon of the CPl and CPE no calculation would be
. performed at this locus.

- 5353 Restricted CPland CPE. Given (a) a mixture at a locus

~ U having allelesP;Q) R, and S, (b) alleles P, Q;"and R significantly

. ¢+ (as'defined by:the Iaboratory) above the stoohast;c threshold, and

) allele S is below the stochastic threshold, the interpretation

“ might be that the higher REU alleles are.a: dlstinct group, separate
from the contributor(s) of the low-RFU-S: allele. The'lab might
choose to calculate-a restricted probab:l:ty of molusmn utllazmg just
the P, Q, and R alleles, {p+ q + r?.

5.3.5.3.1. Based on the above example, had the S allele been-
greater than the stochastic threshold, but still identified as
distinct from the hngher—RFU alieles, a second general CP\ or
CPE could have been catculated usmg ail four alleles.

5 4 leehhood Ratio (LR'-'

5 4 1 When the ev1dence proft!e is determmed to be smgle source and
the{ referenoe and evidence’ proﬁies are :dentncai at all loci, E_R = 1/RMP.

5 4.1.1.The numerator of the LR cafcufatlon Would assume the
suspeot s contribution, meaning that the probab:l;ty of observing
results oonsrstent with his prof;ie would be 1:0.

5.41.2. The denommator would assume that the suspect is not the
contributor. Theé:probability of a randomly selected person having
the evidence profile is represented by the RMP.

5.4.2. The calculation of the LR in a mixture is dependent upon the
evidence profile, the comparison reference profile(s), and the individual
hypotheses. Given the myriad possible combinations, any list would be
necessarily incomplete. A limited set of examples is provided below.
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5.4.2.1. An “unrestricted” LR is the LR calculated without taking
peak heights into consideration, especially in the denominator.

5.4.2.1.1. At a locus, a mixture with alleles P and Q, is
assumed to be from two contributors, and displays no
indications of allelic dropoui. No further considerations of
peak heights are undertaken. The suspect in question is PP,
and no other reference standards are being considered for
molusson :

- Thé numerator of the LR calculation wou{d assume the

suspect's contribution, meaning that the probability of

observing results consistent with his genotype would be 1.0.

' The second unknown contnbutor must complete the mixture

: -*"the numerator o ’the ﬁa]cula‘cfon ‘would: be the sum of the
frequenc:es for the'second contr;butor s poeszbie genotypes
:(QQ and PQ) .‘ _

':LR numera’sor = [q + q(1 q)@} + 2pq

: The denommator of the LR calculation mlght assume that

_the mixture is a combination of two unknown contributors.
(Alternate hypotheses are possible as long as the numerator -
and denominator hypotheses are mutually exclusive.} The
unknown contributors: must have no alleles other than P or -
Q, and the combination of their genotypes must comp!ete
the deteoted mzxture of P and Q --

-Contﬂb Contnb IR IR IV R
C#t s #2 -:-?f-':i?Combihed"P”rObabiiltv

PP QQ {p + p(1-p)o} ¥ [q +q(1-q)8]

QQ PP . [d° +q{1 -)0] * [p? + p(1 P
. PQ PP ---'2pq [p? + p(1 -p)8] o
PP PQ [o? + p(1 -p)o] * 2pg

PQ .. QQ _;f@f@:'ZDq [0 + q(1-q)6] .

'PQ_,. Ry q)ﬂi 2;3.q
2pq 2pq

LR denommator = the sum of the possible combinations of
genotypes (i.e., summing the seven combined probabilities).

5.4.2.2. A“restricted” LR is the LR calculated once relative peak
heights are taken into consideration. Note: Within an STR profile,
some loci may have results that give identical restricted and
unrestricted LRs.
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5.4.2.2 1. At alocus, a mixture with alleles P and Q, is
assumed to be from two contributors, and displays no
indications of allelic dropout. The peak height ratio is 50%
(P allele tailer). Across the entire profile, the mixture
appears to be 2:1. The suspect in question is PP, and no
other reference standards are being considered for inclusion.

The numetator of the LR calculation would assume the
‘suspect’s contribution, meaning that the probability of
W observmg results consistent with hns genotype would be 1.0.

The second, unknown contributor m:ust comp_i@te the mixture
“" by having allele-Q and nothing other than P or Q. If the
- . assumed contributor {the suspect) is the minof contributor to
“thie mixture, the possible second contributor genotypes
anciuded post- deconvoiut;on mlgh’z be PQ.

LR numerator &= 2pq |

:Coh\_?erse‘!y,- if -the second cbntributor is the minor c_o-ntributd?rﬁ
the possible second contributor genotypes included post-
. deconvolution might be QQ.

LR numerator = ¢? + q(.'l )0

The denominator of the LR calc:utatnon might assume that
the mixture is a combination of two unknown contributors. .
The unkhown confributors must hiave no alleles other than P
or Q; and the combination of their genotypes must complete
‘ the detected:mixture of P and Q. Based upon the relative

- . pesk heightratios and the overall mixture ratio, the restricted
:LR denominator. mlght be limited to the followmg pairs of
?genotypes

M-ajor__ Mitior.
© . Contrib, Contrib. Combmed Probabaiitv
PP Q0 [+ p(1-p)o] * [a° + q(1-9)8]
PQ PP 2pg:* [p? + p(1-p)e]

LR denominator = the sum of the possible combinations of
genotypes (i.e., summing the two combined probabilities).

5.4.2.3 Additional formulae for restricted and unrestricted | Rs can
be found in Fung and Hu (2008).

Page 21 of 28



SWGDAM Interpretation Guidelines for Autosomal STR Typing SWGDAM APPROVED 1/14/10

Table 1 — Suitable Statistical Analyses for DNA Typing Results

The statistical methods listed in the table cannot be combined into one
calculation. For example, combining RMP at one locus with a CP! calculation at a
second locus is not appropriate. However, an RMP may be calculated for the
major component of a mixture and a CPE/CPI for the entire mixture (as referred
to in section 4.6.2).

Category of DNA Typmg Result . .| - RMP | CPE/CPI LR {1)
Single Source:: i s "’ i i W
Single Major Co.:ntributo_r to a Mixture Y v
Multip:lfe Major Contributors to a Mixture v (2) v (2) v
Single Minor Contributor to a Mixture...... ... vecoilovd - (3) 4 v
Multipte Minor Contributors to a Migtgreff- V@ v (3) v
Indistinguishable Mixture e I () P Y S o

(1) Restricted or unrestr[cted
~.1{2) Restricted '
“(3) All potential-alleles ldenfmed dunng mterpretatlon are zncluded m the stattstzcai calculation
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Glossary for this document

Alielic dropout: failure to detect an allele within a sample or tailure to amplify an allele during
PCR.

Analytical threshold: the minimyum hezght requ;rement af and above whxch detected peaks can
be reliably dsstmgu{shed from background noise; peaks above this thresholcﬁ are general!y not
considered ncnse and are either artifacts or true alleles. i !

Artifact; a non- aliehc product of the ampiification process (e.g., stutter, non- t"erﬁ’plated nucleotide
addition;, or other rion-specific product), an anqmaly of the detect;on process (e.gh puil up or
spike) ora by product of primer synthesss {e. g "dye blob ) '

Commdental match: a match which 6ccurs by chance

Composute profile: a DNA profile: generated by combining typing {esults from dlfferent loci
obtained from multiple m}ecttons of the same amplified sample and/ar multiple amplifications of
the same DNA extract. ‘When separate extracts from different locations on a given evidentiary 3
item are combined prior to amplification; the resuiiani DNA profile is not considered a composate
rprof ile. .

?Condstlonal an xnterpretaton category that sncorporates assumpti on(s) as to the number of
:contnbutors

CPE combmed probabillty of exclusion; produced by multiplying the probabmtses of irclusion
from gach locus and subtract the product from-1; {i.e., 1:CPI). ;

CP¥ combiried probability of mclusmn pro: Ced by mu!tlplymg the probablhtses of tnclumon from
each locus; (le 1CPE} - i

Deconvoiutson separatlon of contr:butors to.a m:xed"DN -prof le based on quant:tatwe peak

Deduced: infererice of an unknown contributors DNA. profile after takmg into. cohs'deratlon the
contribution of a known/assumed contributor's DNA profite based on quantltative peak height
information. ;

Differential Degradation: a. DNA typlng result in whach contnbutors t0 a DNA mixture are
subject to different levels of degradatlon (eg. due to tlme of. deposntzon) thereby impacting the
mixture ratios across the entire profile. ™ s

Distinguishable Mixture: a DNA mixture in which relative peak height ratios allow deconvalution
of the profiles of major/minor contributor(s).

Evidence sample: also known as Questioned sample,
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Exclusion: a conclusion that eliminates an individual as a potential contributor of DNA obtained
from an evidentiary item based on the comparison of known and questioned DNA profiles (or
multiple questioned DNA profiles to each other).

Guidelines: a set of general principles used to provide directions and parameters for decision
making.

Heterozygote: an individual having different alleles at a particular locus; usually manifested as
two distinct peaks for a locus in an electrophefogram

Homozygote: an individuai having the same fori ﬂélstlngulshabie) .alleles at a particular locus;
manifested as a single peak for a focus in an electropherogram

inclusion: a conclusion for.which an individual cannot be excluded as a potential contributor of
DNA obtained from an ewdennary item baged on the comparison of known and guestioned DNA
profiles (or mult[ple questioned DNA profiles to each other).

inconcluswelumnterpretable an interpretation or conclusmn in whmh the DNA typmg results
are :nsufﬂclent as defmed byihe Iabcratory) For: companson plirposes.”

Indsstmguushable m:xture & DNA mixture in whlch relatuve peak helght railos are msufﬁmeﬂt to
attribute alielesito mdswdual contnbutor(s)

Intimate sample: a3 bloéoglcal sample from an evi dence |tem that-is obtained dlrectiy from an
individual's body; it is:not unexpected to detect that individual's ailele(s) i in the DNA i'ypmg r@sults _

Known sampie: bnoiog;cal matenal for whu:h the identity of the donor is establsshed and used for
compaﬂson purposes (referred to as a ‘K’ Y.

'leellhood ratio (LR} the ratic of two probablhties of the same event under different hypotheses:
typ:caliy the numerator cohtains the prosecution’s hypothe31s and the denommator the defense’s
hypothesis. ; : : .

Major contributor(s): an tndlwdual(s‘) who can account for the predomlnance of the DNA ina';
mixed profile. o

Masked allele: an allele’af the minot contnbutor that may not be réadily dlstlngwshab =3 from i:he
alieles of the major contributor of an artlfact ) : r

Minor contributor{s): an mdtwduai(s) who ca

" :a'c"c:éurit for the lesser portion of the DNAm a
mixed proflie iyt i ' e

Mixture: a DNA typmg resuit orlgsnat;ng from two ormore mdlv;duals, :

Mixture ratio: the rela’inve 13 it ‘5of the DNA conmbutsons of mu tlple Indlwciuals to a mixed DNA
typing result, as determined by: the use of quanti iatlve peak he:ght information: may also be
expressed as a percentage. h

Noise: background signal detected by & data collection instrument.
No resuits: no allelic peaks detected above the anaiytical threshold.
Obtigate allele: an allele in a mixed DNA typing result that is (a) foreign to an assumed

contributor, or (b) based on quantitative peak height information, determined fo be shared with
the assumed contributor.
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Partiai profile: a DNA profile for which typing results are not obtained at all tested loci due, for
example, to DNA degradation, inhibition of amplification and/or low- quantity template.

Peak height ratio {PHR): the relative ratio of two alieles at a given locus, as determined by
dividing the peak height of an allele with a lower relative fluorescence unit (RFU) value by the
peak height of an allele with a higher RFU value, and then muitiplying this valuie by 100 to
express the PHR as a percentage; used as an indication of which alleles may be heterozygous
pairs and also in mixture deconvelution.

Probability of exclusion (PE): the percentage of the populatlon that can be excluded as
potential contributors to a DNA mlxture

Probablllty of mclus:on (P

f: the percentage of the populat on that cars be lr}clucied as potential

Quest:oned sample: btologlcal sample recovered from a crime scene or col]ected from persons
or objecis assc}mated Wlth a crime (referred to as a “Q").

Random Match Prohablllty {RMP): the probability of randamly selectlng an unrelated sndlwdual
from-the populatlon who could be a po’ienilal contributor to an e\lldentlary proﬂle :

Reference sample also known as Known sampEe
Restricted: refetringto.a statlstlcal approach conditioned on the: number of contrsbutors and with

consideration. of quantltatlve peak helght information and inference of contributor mlxture ratios;
used to limit the genotyplc comblnat:ons of posslble CDl‘ltrlbUtO%’S

Signal-to-noise ratio: an assessment used to tabllsh an analytical threshiold to distlngwsh
alielic peaks (8ignal) from background/mstrumental noise.

:Slngle-source profile: DNA typing results determlned to onglnate from one individual based on
peek height ratio assessments and the nunbér of alleles at gl ven loei

Source attribution: a- declaratlon whiich identifies af individual as the source of an evidentiary
profile to a reasonable degree of 1entzﬁc certamty =based on a slnglewsource or- major contributor
prof;ie s 3 . B :

Stochastic effects the obseivation of i lntra_%ocus peak mbalance andlor allele drop out resultmg
from random, dlspreportlenate ampllflcatl n'of alleles ln low—quantlty template samples

Stochastic threshold the peak height value abOVe which it is reasenable to assume shat ata
given locus, allellc dropout ef a sister allele has not occuired. :

Stutter: a minor peak typlcally cbserved one repeat unit smaiier than a prlmary STR ailele
resulting from strand sllppage during amplification. ‘

Unrestricted: referring fo a statlsilcal approach performed W|thout censuderatton of quantitative
peak height information and inference of contributor mixture ratios; for CPE/CPI this may or may
not be conditioned on the number of contributors.
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QUALITY ASSURANCE STANDARDS FOR FORENSIC
DNA TESTING LABORATORIES

This document consists of definitions and standards. The standards are quality assurance
measures that place specific requirements on the laboratory. Equivalent measures not
outlined in this document may also meet the standard if determined sufficient through an
accreditation process,

EFFECTIVE DATE:
These standards shall take effect September 1, 2011.

REFERENCES: Federai Bureau of Investigation, “Quality Assurance Standards for
Forensic DNA Testing Laboratories” and “Quality Assurance Standards for
Convicted Offender DNA Databasing Laboratories,” Forensic Science
Communications, July 2000, Volume 2, Number 3.

1. SCOPE

The standards describe the quality assurance requirements that laboratories
performing forensic DNA testing or utilizing the Combined DNA Index System
(CODIS) shall follow to ensure the quality and integrity of the data generated by
the laboratory. These standards also apply to vendor laboratories that perform
forensic DNA testing in accordance with Standard 17. These standards do not
preclude the participation of a laboratory, by itself or in collaboration with others,
in research and development, on procedures that have not yet been validated.

2. DEFINITIONS
As used in these standards, the following terms shall have the meanings specified:

Accredited laboratory is a DNA laboratory that has received formal recognition that it
meets or exceeds a list of standards, including the FBI Director’s Quality Assurance
Standards, to perform specific tests, by a nonprofit professional association of persons
actively involved in forensic science that is nationally recognized within the forensic
community in accordance with the provisions of the Federal DNA Identification Act (42
U.S.C. § 14132) or subsequent iaws.

Accuracy is the degree of conformity of a measured quantity to its actual (true)
value.

Administrative review is an evaluation of the report and supporting
documentation for consistency with laboratory policies and for editorial
COITECNess.



Analyst {or equivalent role, position, or titie as designated by the Laboratory
Director) is an emplovee or contract employee, that has successfully completed
the laboratory’s training requirements for casework sample analysis, passed a
competency test, and has entered into a proficiency testing program according to
these Standards. This individual conducts and/or directs the analysis of forensic
samples, interprets data and reaches conclusions.

Analytical documentation is the documentation of procedures, standards, controls
and instruments used, observations made, results of tests performed, charts,
graphs, photos and other documentation generated which are used to support the
analyst’s conclusions.

Analytical procedure is an orderly step-by-step process designed to ensure
operational uniformity and to minimize analytical drift.

Annual is once per calendar year.
Audit is an inspection used to evaluate, confirm, or verify activity related to quality.

Biochemistry is the study of the nature of biologically important molecules in living
systems, DNA replication and protein synthesis, and the quantitative and qualitative
aspects of cellular metabolism,

Calibration is the set of operations which establish, under specified conditions, the
retationship between values indicated by a measuring instrument or measuring system, or
values represented by a material, and the corresponding known values of a measurement.

Casework CODIS Administrator (or equivalent role, position, or title as designated by
the Laboratory Director) is an employee of the laboratory responsible for administration
and security of the laboratory’s CODIS at a laboratory performing DNA analysis on
forensic and casework reference samples.

Casework reference sample is biological material obtained from a known individual and
collected for purposes of comparison to forensic samples.

CODIS is the Combined DNA Index System administered by the FBL. CODIS links
DNA evidence obtained from crime scenes, thereby identifying serial criminals. CODIS
also compares crime scene evidence to DNA profiles from offenders, thereby providing
investigators with the identity of the putative perpetrator. In addition, CODIS contains
profiies from missing persons, unidentified human remains and relatives of missing
persons. There are three levels of CODIS: the Local DNA Index System (LDIS), used by
individual laboratories; the State DNA Index System (SDIS), used at the state level to
serve as a state’s DNA database containing DNA profiles from LDIS laboratories; and
the National DNA Index System (NDIS), managed by the FBI as the nation’s DNA
database containing all DNA profiles uploaded by participating states.

Quality Assurance Standards for Forensic DNA Testing Laboratories
Effective September 1, 2011



Campetency fesi(s) is a written, oral and/or practical test or series of tests, designed to
establish that an individual has demonstrated achievement of technical skills and met
minimum standards of knowledge necessary to perform forensic DNA analysis.

Competency is the demonstration of technical skills and knowledge necessary to perform
forensic DNA analysis successfully.

Contamination is the unintentional intreduction of exogenous DNA into a DNA sample
or PCR reaction.

Continning education is an educational activity (such as a class, lecture series,
conference, seminar, or short course) that is offered by a recognized organization or
individual that brings participants up to date in their relevant area of knowledge.

Contract employee is an individual that provides DNA typing and/or analytical support
services to the NDIS participating laboratory. The person performing these services must
meet the relevant qualifications for the equivalent position in the NDIS participating
laboratory. A contract employee cannot serve as a casework CODIS Administrator or
technical leader and cannot be counted as a full-time qualified DNA analyst for purposes
of satisfying the definition of a laboratory. Employment of a contract employee by
multiple NDIS participating and/or vendor laboratories shall be disclosed and shall only
be permitted subject to approval by the technical leader of the NDIS participating
laboratory for which the contract employee is performing DNA typing and/or analytical
services.

Coursework is an academic class officially recognized and taught through a college or
university program in which the participating student successfully completed and
received one or more credit hours for the class,

Critical equipment or instruments are those requiring calibration or a performance check
prior to use and periodically thereafter.

Critical reagenis are determined by empirical studies or routine practice to require testing
on established samples before use on evidentiary or casework reference samples.

Developmental validation is the acquisition of test data and determination of conditions
and limitations of a new or novel DNA methodology for use on forensic and/or casework
reference samples,

Differential amplification is the sclection of one target region or locus over another
during the polymerase chain reaction. Differential amplification can also arise between
two alleles within a single locus if one of the allefes has a mutation within a PCR primer
binding site causing this allele to be copied less efficiently because of the primer-
template mismatch.

Quality Assurance Slandards for Forensic DNA Testing Laboratories
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DNA record is a database record that includes the DNA profile as well as data required to
manage and operate NDIS, i.e., the Originating Agency Identifier which serves to
identify the submitting agency; the Specimen Identification Number; and DNA personnel
associated with the DNA profile analyses.

DNA type (also known as a DNA prefile) is the genetic constitution of an individual at
defined locations (also known as loci) in the DNA. A DNA type derived from nuclear
DNA typically consists of one or two alleles at several loci (e.g., short tandem repeat
loci). The DNA type derived from mitochondrial DNA is described in relation to the
revised Cambridge Reference Sequence (Nature Genetics 1999, 23, 147),

Employee is a person: (1) in the service of the applicable federal, state or local
government, subject to the terms, conditions and rules of federal/state/local employment
and eligible for the federal/state/local benefits of service; or (2) formerly in the service of
a federal, state, or local government who returns to service in the agency on a part time or
temporary basis. For purposes of a vendor laboratory, an employee is a person in the
service of a vendor laboratory and subject to the applicable terms, conditions and rules of
employment of the vendor laboratory.

FBI is the Federal Bureau of Investigation, the Federal agency authorized by the DNA
Identification Act of 1994 to issue quality assurance standards governing forensic DNA
testing laboratories and to establish and administer the National DNA Index System
(NDIS).

Forensic DNA analysis is the process of identification and evaluation of biological
evidence in criminal matters using DNA technologies.

Forensic sample is a biological sample originating from and associated with a crime
scene. For example, a sample associated with a crime scene may include a sample that
has been carried away from the crime scene.

Genetics is the study of inherited traits, genotype/phenoctype relationships, and
population/species differences in allele and genotype frequencies.

Guidelines are a set of general principles used to provide direction and parameters for
decision making.

Integral component is that portion of an academic course that is so significant and
necessary to the understanding of the subject matter as a whole, that the course wouid be

considered incomplete without it.

Internal validation is the accumulation of test data within the laboratory to demonstrate
that established methods and procedures perform as expected in the laboratory.

Known samples are biological material whose identity or type is established,

Quality Assurance Standards for Forensic DNA Testing Laboratories
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Laboratory is a facility: (1) employing at least two full time employees who are qualified
DNA analysts; and (2) having and maintaining the capability to perform the DNA
analysis of forensic and/or casework reference samples at that facility.

Laboratory support personnel (or equivalent role, position, or title as designated by the
laboratory director) are employees or contract employees who perform laboratory duties
exclusive of analytical techniques on forensic or database samples.

Methodology is used to describe the analytical processes and procedures used to support
a DNA typing technology: for example, extraction methods (manual vs. automated),
guantitation methods (slot blot, fluorometry, real time), typing test kit and platform
(capillary electrophoresis, real-time gel and end-point gel systems).

Molecular biology is the study of the theories, methods, and techniques used in the study
and analysis of gene structure, organization, and function,

Multi-laboratory system is used to describe an organization that has more than one
laboratory performing forensic DNA analysis.

Multiplex system is a test providing for simultancous amplification of multiple loci that is
either prepared commercially or by a laboratory.

Negative amplification control is used to detect DNA contamination of the amplification
reagents, This control consists of only amplification reagents without the addition of
template DNA.

NIST is the National Institute of Standards and Technology.

On-site visit is a scheduled or unscheduled visit to the vendor laboratory work site by one
or more representatives of an NDIS participating laboratory who is(are) a qualified or
previously qualified DNA analyst(s) in the technology, platform and typing amplification
test kit used to generate the DNA data, or designated FBI employee(s), to assess and
document the vendor laboratory’s ability to perform analysis on outsourced casework.

QOuisourcing is the utilization of a vendor laboratory to provide DNA services in which
the NDIS participating laboratory takes or retains ownership of the DNA data for entry
into CODIS, when applicable. Outsourcing does not require the existence of a
contractual agreement or the exchange of funds.

Ownership occurs when any of the following criteria are applicable:

(1) the originating laboratory will use any samples, exfracts or any materials from the
vendor laboratory for the purposes of forensic testing (i.e. a vendor laboratory
prepares an extract that will be analyzed by the originating laboratory);

(2) the originating laboratory will interpret the data generated by the vendor
laboratory;

(3) the originating laboratory will issue a report on the results of the analysis; or
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(4) the originating laboratory will enter or search a DNA profile in CODIS from data
generated by the vendor laboratory.

Performance check is a quality assurance measure to assess the functionality of
laboratory instruments and equipment that affect the accuracy and/or validity of forensic
sample analysis.

Platform is the type of analytical system utilized to generate DNA profiles such as
capillary electrophoresis, real-time gel, and end-point gel instruments or systems.

Polymerase Chain Reaction (PCR) is an enzymatic process by which a specific region of
DNA is replicated during repetitive cycles which consist of the following:
(1) denaturation of the template;
{2) annealing of primers to complementary sequences at an empirically
determined temperature; and
(3) extension of the bound primers by a DNA polymerase.

Pasitive amplification control is an analytical control sample that is used to determine if
the PCR performed properly. This control consists of the amplification reagents and a
known DNA sample.

Precision characterizes the degree of mutual agreement among a series of individual
measurements, values, and/or results,

Preferential amplification is the unequal sampling of the two alleles present in a
heterozygous locus primarily due to stochastic (random) fluctuation arising when only a
few DNA molecules are used to initiate the polymerase chain reaction.

Procedure (protocol, SOP or other equivalent) is an established practice to be followed in
performing a specified task or under specific circumstances,

Proficiency festing is a quality assurance measure used to monitor performance and
identify areas in which improvement may be needed. Proficiency tests may be classified
as:
(1) An internal proficiency test, which is produced by the agency undergoing the
test,
(2) An external proficiency test, which may be open or blind, is a test obtained
from an approved proficiency test provider.

Qualified auditor is a current or previousty qualified DNA analyst who has successfully
completed the FBI DNA Auditor’s training course.

Quality system is the organizational structure, responsibilities, procedures, processes and
resources for implementing quality management.
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Quantitative PCR is a method of determining the concentration of DNA in a sample by
use of the polymerase chain reaction,

Reagent blank control is an analytical control sample that contains no template DNA and
is used to monitor contamination from extraction to final fragment or sequence analysis.
This control is treated the same as, and parallel to, the forensic and or casework reference
samples being analyzed.

Reference material (certified or standard) is a material for which values are certified by
a technically valid procedure and accompanied by, or traceable to, a certificate or other
documentation which is issued by a certifying body.

Reproducibility is the ability to obtain the same result when the test or experiment is
repeated.

Review 1s an evaluation of documentation to check for consistency, accuracy, and
completeness.

Second agency is an entity or organization external to and independent of the laboratory,

Semi-annual is used to describe an event that takes place two times during one calendar
year, with the first event taking place in the first six months of that year and the second
event taking place in the second six months of that year and where the interval between
the two events is at least four months and not more than eight months.

Service is the performance of those adjustments or procedures specified which are to be
performed by the user, manufacturer or other service personnel in order to ensure the
intended performance of instruments and equipment.

Technical Leader (or equivalent role, position, or title as designated by the laboratory
director) is an employee who is accountable for the technical operations of the laboratory
and who is authorized to stop or suspend laboratory operations.

Technical review is an evaluation of reports, notes, data, and other documents to ensure
there is an appropriate and sufficient basis for the scientific conclusions.

Technical reviewer is an employee or contract employee who is a current or previously
qualified analyst in the methodology being reviewed that performs a technical review of,
and is not an author of, the applicable report or its contents,

Technician (or equivalent role, position, or title as designated by the laboratory director)
is an employee or contract employee who performs analytical techniques on forensic
samples under the supervision of a qualified analyst. Technicians do not interpret data,
reach conclusions on typing results, or prepare final reports.

Techrnology is used to describe the type of forensic DNA analysis performed in the
laboratory, such as RFLP, STR, YSTR, or mitochondrial DNA.
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Test kit is a pre-assembled set of reagents that aliows the user to conduct a specific DNA
extraction, quantitation or amplification.

Traceability is the property of a result of a measurement whereby it can be related to
appropriate standards, generally international or national standards, through an unbroken
chain of comparisons.

Underlying scientific principle is a rule concerning a natural phenomenon or function
that is a part of the basis used to proceed to more detailed scientific functions.

Validation is a process by which a procedure is evaluated to determine its efficacy and
reliability for forensic casework analysis and includes the following:

(1) Developmental validation is the acquisition of test data and
determination of conditions and limitations of & new or novel
DNA methodology for use on forensic samples.

(2) Internal validation is an accumulation of test data within the
laboratory to demonstrate that established methods and
procedures perform as expected in the laboratory.

Vendor laboratory is a governmental or private laboratory that provides DNA
analysis services to another laboratory or agency and does not take ownership of

the DNA data for purposes of entry into CODIS.

Work product is the material that is generated as a function of analysis, which may
include extracts, amplified product and amplification tubes or plates as defined by the
laboratory.

3. QUALITY ASSURANCE PROGRAM

STANDARD 3.1 The laboratory shall establish, follow and maintain a documented
quality system that is appropriate to the testing activities and is equivalent to or more

stringent than what is required by these Standards.

3.1.1 The quality system shall be documented in a manual that includes or
references the following elements:

3.1.1.1 Goals and objectives
3.1.1.2 Organization and management
3.1.1.3 Personnel

3.1.1.4 Facilities
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3.1.1.5 Evidence control
3.1.1.6 Validation
3.1.1.7 Analytical procedures

.1.1.8 Equipment calibration and mainienance

2

3.1.1.9 Reports

3.1.1.10 Review

3.1.1.11 Proficiency testing

3.1.1.12 Corrective action

3.1.1.13 Audits

3.1.1.14 Safety

3.1.1.15 Outsourcing
STANDARD 3.2 The laboratory shall maintain and follow a procedure regarding
document retention that specifically addresses proficiency tests, corrective action, audits,
training records, continuing education, case files and court testimony monitoring.
STANDARD 3.3 The quality system as applicable to DNA shall be reviewed annually
independent of the audit required by Standard 15. The review of the quality system shall
be completed under the direction of the technical leader and the approval by the technical
leader shall be documented.
4, ORGANIZATION AND MANAGEMENT
STANDARD 4.1 The laboratory shall:

4.1.1 Have a managerial staff with the authority and resources needed to
discharge their duties and meet the requirements of the Standards in this
document,

4.1.2 Have a technical leader who is accountable for the technical operations.
Multi-laboratory systems shall have at least one technical leader.

4.1.3 Have a casework CODIS administrator who is accountable for CODIS on-
site at each individual laboratory facility utilizing CODIS.
4.1.4 Have at least two full time employees who are qualified DNA analysts.
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4.1.5 Specify and document the responsibility, authority, and interrelation of all
personnel who manage, perform or verify work affecting the validity of the DNA
analysis.

4.1.6 Have a documented contingency plan that is approved by laboratory
management if the technical leader position is vacated.

5. PERSONNEL

STANDARD 5.1 Laboratory personnel shall have the education, training and experience
commensurate with the examination and testimony provided. The laboratory shall:

5.1.1 Have a written job description for personnel, that may be augmented by
additional documentation, that defines responsibilities, duties and skills.

5.1.2 Have a documented training program for qualifying all analyst/technician(s).

5.1.2.1 The laboratory’s training program shal! include a training manual
covering all DNA analytical procedures that the analyst/technician will
perform. Practical exercises shall include the examination of a range of
samples routinely encountered in casework.,

5.1.2.2 The training program shall teach and assess the technical skills and
knowledge required to perform DNA analysis.

5.1.2.2.1 The training program shall require an individual’s
demonstration of competency. The laboratory shall maintain
documentation of the successful completion of such competency
test(s).

5.1.2.2.2 When hiring experienced analyst/technician(s), the
technical leader shall be responsible for assessing their previous
training and ensuring it is adequate and documented. Modification
to the training program may be appropriate and shall be
documented by the technical leader.

5.1.2.2.3 All analyst/technician(s), regardless of previous
experience, shall successfully complete a competency test(s)
covering the routine DNA methodologies to be used prior to
participating in independent casework analysis.

5.1.3 Have a documented program to ensure technical qualifications are
maintained through participation in continuing education.

5.1.3.1 Continuing education: The technical leader, casework CODIS
administrator, and analyst(s) shall stay abreast of developments within the
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field of DNA typing by attending seminars, courses, professional meetings
or documented training sessions/classes in relevant subject areas at least
once each calendar year. A minimum of eight cumulative hours of
continuing education are required annually and shall be documented.

5.1.3.1.1 If continuing education is conducted internally, the title
of the program, a record of the presentation, date of the training,
attendance list, and the curriculum vitae of the presentor(s) shall be
documented and retained by the laboratory.

5.1.3.1.2 If the continuing education is conducted externally, the
laboratory shall maintain documentation of attendance through a
mechanism such as certificates, program agenda/syllabus, or travel
documentation. Attendance at a regional, national or international
conference shall be deemed to provide a minimum of 8 hours of
continuing education.

5.1.3.1.3 Programs based on multimedia or internet delivery shall
be subject to the approval of the technical leader. Participation in
such programs shall be formally recorded and its completion shall
be submitted to the technical leader for review and approval. The
documentation shall include the time required to complete the
program.

5.1.3.2 The laboratory shall have a program approved by the technical
leader for the annual review of scientific literature that documents the
analysts” ongoing reading of scientific literature. The laboratory shall
maintain or have physical or electronic access to a collection of current
books, reviewed journals, or other literature applicable to DNA analysis.

5.1.4 Maintain records on the relevant qualifications, training, skiils and
experience of the technical personnel.

STANDARD 5.2 The technical leader shall meet the following qualifications:

5.2.1 Minimum educational requirements: The technical leader of a laboratory
shall have, at a minimum, a Master's degree in a biology-, chemistry- or forensic
science- related area and successfully completed 12 semester or equivalent credit
hours from a combination of undergraduate and graduate course work covering
the following subject areas: biochemistry, genetics, molecular biology, and
statistics or population genetics.

5.2.1.1 The 12 semester or equivalent credit hours shall include at least one
graduate level course registering three (3) or more semester or equivalent
credit hours.
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5.2.1.2 The specific subject areas listed in 5.2.1 shall constitute an integral
component of any course work used to demonstrate compliance with this
Standard,

5.2.1.3 Individuals who have completed course work with titles other than
those listed in 5.2.1 shall demonstrate compliance with this Standard through
a combination of pertinent materials such as a transcript, syllabus, letter from
the instructor or other document that supports the course content.

5.2.1.4 If the degree requirements of section 5.2.1 were waived by the
American Society of Crime Laboratory Directors (ASCLD) in accordance
with criteria approved by the Director of the Federal Bureau of Investigation
(FBI), such a decumented waiver shall be permanent and portable.

5.2.2 Minimum experience requirements: A technical leader of a laboratory shall
have three years of forensic DNA laboratory experience obtained at a laboratory
where forensic DNA testing was conducted for the identification and evaluation
of biological evidence in criminal matters. As of the effective date of this
revision, any newly appointed technical leader shall have a minimum of three
years of human DNA (current or previous) experience as a qualified analyst on
forensic samples. The technical leader shall have previously completed or
successtully complete the FBI sponsored auditor training within one year of
appointment.

5.2.3 The technical feader shall be responsible for the following:
5.2.3.1 General duties and authority:
5.2.3.1.1 Oversee the technical operations of the laboratory.

5.2.3.1.2 Authority to initiate, suspend and resume DNA analytical
operations for the laboratory or an individual.

5.2.3.2 The minimum specific responsibilities to be performed by the
technical leader include the following:

5.2.3.2.1 To evaluate and document approval of all validations and
methods used by the laboratory and to propose new or modified
analytical procedures to be used by analysts.

5.2.3.2.2 To review the academic transcripts and training records
tor newly qualified analysts and approve their qualifications prior
to independent casework analysis and document such review.

5.2.3.2.3 To approve the technical specifications for outsourcing
agreements,
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5.2.3.2.4 To review internal and external DNA Audit documents
and, il applicable, approve corrective action(s), and document such
review,

5.2.3.2.5 To review, on an annual basis, the procedures of the
laboratory and document such review,

5.2.3.2.6 To review and approve the training, quality assurance and
proficiency testing programs in the laboratory.

5.2.3.2.7 To review requests by contract employees for
employment by multiple NDIS participating and/or vendor
laboratories and, if no potential conflict of interests exist, may
approve such requests.

5.2.4. Accessibility: The technical leader shall be accessible to the laboratory to
provide onsite, telephone or electronic consultation as needed. A multi-laboratory
system may have one technical leader over a system of separate laboratory
facilities. For multi-laboratory systems the technical leader shall conduct a site
visit to each laboratory at least semi-annuaily.

5.2.4.1 The technical leader shall be a full time employee of the
laboratory or multi-laboratory system.

5.2.4.1.1 In the event that the technical leader position of a
laboratory is vacated and there is no individual in the laboratory or
multi-laboratory system who meets the requirements of this
standard and serve as a technical leader, the laboratory shall
immediately contact the FBI and submit their contingency plan
within14 days to the FBI for its approval. Work in progress by the
laboratory may be completed during this 14 day period but new
casework shall not be started until the plan is approved by the FBIL

5.2.5 Newly appointed technical leaders shall be responsible for the documented
review of the following:

5.2.5.1 Validation studies and methodologies currently used by the
laboratory; and

5.2.5.2 Educational qualifications and training records of currently
qualified analysts.

STANDARD 5.3 The casework CODIS administrator shall be an employee of the
laboratory and meet the following qualifications:
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3.3.1 Minimum educational requirements: The casework CODIS Administrator
shall meet the education requirements for an analyst as defined in Standard 5.4, A
casework CODIS Administrator appointed prior to the effective date of this
revision shall be deemed to have satisfied the minimum educational requirements;
satisfaction of these minimum educational requirements shall be applicable to the
specific laboratory the casework CODIS Administrator is employed by prior to
the effective date of this revision and shall not be portable.

5.3.2 Minimum experience requirements: A casework CODIS administrator shall
be or have been a current or previously qualified DNA analyst as defined in
Standard 5.4 with documented mixture interpretation training. A casework
CODIS administrator appointed prior to the effective date of this revision who is
not or has never been a qualified analyst (with documented training in mixture
interpretation) shall be deemed to have satisfied the minimum experience
requirements upon completion of FBI sponsored CODIS training; satisfaction of
these minimum requirements shall be applicable to the specific laboratory the
casework CODIS administrator is employed by prior to the effective date of this
revision and shail not be portable,

5.3.3 Minimum CODIS training requirements. The casework CODIS
Administrator shall participate in the FBI sponsored training in CODIS software
within six months of assuming CODIS casework administrator duties if the
Administrator had not previously attended such training. The casework CODIS
Administrator shall successfully complete the FBI sponsored auditor training
within one year of assuming their Administrator duties if the Administrator had
not previously attended such training.

5.3.4 The casework CODIS Administrator shall be responsible for the
foillowing:

3.3.4.1 Administration of the laboratory’s local CODIS network,

5.3.4.2. Scheduling and documentation of the CODIS computer training of
casework analysts.

5.3.4.3 Assurance that the security of data stored in CODIS is in
accordance with state and/or federal law and NDIS operational
procedures.

5.3.4.4 Assurance that the quality of data stored in CODIS is in
accordance with state and/or federal law and NDIS operational
procedures.

5.3.4.53 Assurance that matches are dispositioned in accordance with NDIS
operational procedures.
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5.3.5 The casework CODIS Administrator shall be authorized to terminate an
analyst’s or laboratory’s participation in CODIS until the reliability and security
of the computer data can be assured in the event an issue with the data is
identified.

5.3.6 A laboratory shall not upload DNA profiles to NDIS in the event that the
casework CODIS Administrator position is unoccupied.

STANDARD 5.4 The analyst shall be an employee or contract employee of the
taboratory and meet the following qualifications:

5.4.1 Minimum educational requirements: The analyst shall have a bachelor’s (or
its equivalent) or an advanced degree in a biology-, chemistry-, or forensic
science-, related area and shall have successfully completed course work
(graduate or undergraduate level) covering the following subject areas:
biochemistry, genetics, molecular biclogy; and course work and/or training in
statistics and/or population genetics as it applies to forensic DNA analysis.

5.4.1.1. The specific subject areas listed in Standard 5.4.1. shall be an
integral component of any coursework for compliance with this Standard.

5.4.1.2. Analysts appointed or hired afler the effective date of these
revisions shall have a minimum of nine cumulative semester hours or
equivalent that cover the required subject areas.

5.4.1.3. Analysts who have completed course work with titles other than
those listed in 5.4.1 above shall demonstrate compliance with this
Standard through a combination of pertinent materials, such as a
transcript, syllabus, letter from the instructor, or other document that
supports the course content. The technical leader shall document approval
of compliance with this Standard.

5.4.2 Minimum experience requirements: The analyst shall have six (6) months of
forensic human DNA laboratory experience. If prior forensic human DNA
laboratory experience is accepted by a laboratory, the prior experience shall be
documented and augmented by additional training, as needed, in the analytical
methodologies, platforms and interpretations of human DNA results used by the
laboratory.,

5.4.2.1 The analyst shall complete the analysis of a range of samples
routinely encountered in forensic casework prior to independent work
using DNA technology.

5.4.2.2 The analyst shall successfully complete a competency test before
beginning independent DNA analysis.
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STANDARD 3.5 The technical reviewer shall be an employee or contract employee of
the laboratory and shall meet the following qualifications:

5.5.1 A current or previously qualified analyst in the methodelogies being
reviewed.

5.5.2 Successful completion of a competency test administered by the NDIS
participating laboratory prior to participating in the technical review of DNA data.

5.5.3 Participation in an external proficiency testing program at an NDIS
participating laboratory on the same technology, platform and typing
amplification test kit used to generate the DNA data being reviewed.

STANDARD 5.6 The technician shall meet the following qualifications:
5.6.1 Documented training specific to their job function(s).

5.6.2 Successful completion of a competency test before participating in DNA
analysis on evidence.

STANDARD 5.7 Laboratory technical support persornel shall have documented training
specific to their job function(s).

6. FACILITIES

STANDARD 6.1 The laboratory shal] have a facility that is designed to ensure the
integrity of the analyses and the evidence.

6.1.1 Access to the laboratory shall be controlled and limited in a manner to
prevent access by unauthorized personnel. All exterior entrance/exit points require
security control. The distribution of all keys, combinations, etc., shall be
documented and limited to the personnel designated by laboratory management.

6.1.2 Except as provided in 6.1.4., techniques performed prior to PCR
amplification such as evidence examinations, DNA extractions, and PCR setup
shall be conducted at separate times or in separate spaces from each other,
Standard 6.1.4 is applicable if robotic workstations are used by the laboratory.

6.1.3 Except as provided in 6.1.4., amplified DNA product, including real time
PCR, shall be generated, processed and maintained in a room(s) separate {rom the
evidence examination, DNA extractions and PCR setup arcas. The doors between
rooms containing amplified DNA and other areas shall remain closed.

6.1.4 A robotic workstation may be used to carry out DNA extraction,
quantitation, PCR setup, and/or amplification in a single room, provided that the
analytical process has been validated in accordance with Standard 8. [f the robot
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performs analysis through ampiification, the rcbot shall be housed in a separate
room from that used for initial evidence examinations.

6.1.5 The laboratory shall have and follow written procedures for cleaning and
decontaminating facilities and equipment.

7. EVIBENCE CONTRCL

STANDARD 7.1 The laboratory shall have and foilow a documented evidence control
system to ensure the integrity of physical evidence.

7.1.1 Evidence shall be marked with a unique identifier on the evidence package.
The laboratory shall clearly define what constitutes evidence and what constitutes
work product. The laboratory shall have and follow a method to distinguish each
sample throughout processing (such as plate or rack mapping) that may not
require the assignment of unique identifiers or individual evidence seals for each
specimen.

7.1.2 Chain of custody for all evidence shall be documented and maintained in
hard or electronic format. The chain of custody shall include the signature,
initials or electronic equivalent of each individual receiving or transferring the
evidence, the corresponding date for each transfer, and the evidentiary item(s)
transferred,

7.1.3 The laboratory shall have and follow documented procedures designed to
minimize loss, contamination, and/or deleterious change of evidence and work
product in progress.

7.1.4 The laboratory shall have secure, controlled access areas for evidence
storage and work product in progress.

STANDARD 7.2 Where possible, the laboratory shall retain or return a portion of the
evidence sample or extract.

STANDARD 7.3 The laboratory shall have and follow a documented policy for the
disposition of evidence that includes a policy on sarnple consumption.

8. VALIDATION

STANDARD 8.1 The laboratory shall use validated methodologies for DNA analyses.
There are two types of validations: developmental and internal.

STANDARD 8.2 Developmental validation shall precede the use of a novel methodology
for forensic DNA analysis.
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8.2.1 Developmental validation studies shall include, where applicable,
characterization of the genetic marker, species specificity, sensitivity studies,
stability studies, reproducibility, case-type samples, population studies, mixture
studies, precision and accuracy studies, and PCR-based studies. PCR-based
studies include reaction conditions, assessment of differential and preferential
amplification, effects of multiplexing, assessment of appropriate controls, and
product detection studies. All validation studies shalt be documented.

8.2.2 Peer-reviewed publication of the underlying scientific principle(s) of a
technology shall be required.

STANDARD 8.3 Except as provided in Standard 8.3.1.1, internal validation of all
manual and robotic methods shall be conducted by each laboratory and reviewed and
approved by the laboratory’s technical leader prior to using a procedure for forensic
applications.

8.3.1 Internal validation studies conducted after the date of this revision shall
include as applicable: known and non-probative evidence samples or mock
evidence sampies, reproducibility and precision, sensitivity and stochastic studies,
mixture studies, and contamination assessment. Internal validation studies shall
be documented and summarized. The technical leader shall approve the internal
validation studies.

8.3.1.1 Internal validation data may be shared by all locations in a multi-
laboratory system. Each laboratory in a multi-laboratory system shall
complete, document and maintain applicable precision, sensitivity, and
contamination assessment studies. The summary of the validation data
shall be available at each site,

8.3.2 Internal validation shall define quality assurance parameters and
interpretation guidelines, including as applicable, guidelines for mixture
interpretation.

8.3.3 A complete change of detection platform or test kit (or laboratory assembled
equivalent) shall require internal validation studies.

STANDARD 8.4 Before the introduction of a methodology into the laboratory, the
analyst or examination team shall successfully complete a competency test to the extent
of his/her/their participation in casework analyses.

STANDARD 8.5 The performance of a modified procedure shall be evaluated by
comparison with the original procedure using similar DNA samples.

STANDARD 8.6 Each additional critical instrument shall require a performance check.
Modifications to an instrument, such as a detection platform, that do not affect the
analytical portion of the instrument shall require a performance check.
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STANDARD 8.7 Modifications to software, such as an upgrade, shall require a
performance check prior to implementation. New software or significant software
changes that may impact interpretation or the analytical process shall require a validation
prior to implementation.

9. ANALYTICAL PROCEDURES

STANDARD 9.1 The laboratory shall have and follow written analytical procedures
approved by the technical leader. The standard operating procedures are to be reviewed
annually by the technical leader independent of the audit required by Standard 15 and this
review shall be documented.

9.1.1 The laboratory shall have and follow a standard operating procedure for
each analytical method used by the laboratory. The procedures shall specify
reagents, sample preparation, extraction methods (to include differential
extraction of nuclear DNA samples with adequate amount of sperm), equipment,
and controls which are standard for DNA analysis and data interpretation.

STANDARD 9.2 The laboratory shal] use reagents that are suitable for the methods
employed.

9.2.1 The laboratory shali have written procedures for documenting commercial
reagents and for the formulation of in-house reagents.

9.2.2 Commercial reagents shall be labeled with the identity of the reagent and the
expiration date as provided by the manufacturer or as determined by the
laboratory.

9.2.3 In-house reagents shall be labeled with the identity of the reagent, the date
of preparation and/or expiration, and the identity of the individual preparing the
reagent.

STANDARD 9.3 The laboratory shall identify critical reagents and evaluate them prior to
use in casework. These critical reagents shall include but are not limited to the following:

0.3.1 Test kits or systems for performing quantitative PCR and genetic  typing

9.3.2 Thermostable DNA polymerase, primer sets and allelic ladders used for
genetic analysis that are not tested as test kit components under Standard 9.3.1.

STANDARD 9.4 The laboratory shali quantity the amount of human DNA in forensic
samples prior to nuclear DNA amplification. Quantitation of human DNA is not required
for casework reference samples if the laboratory has a validated system that has been
demonstrated to reproducibly and reliably yield successful DNA amplification and typing
without prior quantitation.
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STANDARD 6.5 The laboratory shall monitor the analytical procedures using the
following controls and standards.

9.5.1 Where quantitation is used, quantitation standards shall be used.

9.5.2 Positive and negative amplification controls associated with samples being
typed shall be amplified concurrently in the same instrument with the samples at
all loci and with the same primers as the forensic samples. All samples typed shall
also have the corresponding amplification controls typed.

9.5.3 Reagent blank controls associated with each extraction set being analyzed
shall be:

9.5.3.1 Extracted concurrently;

9.5.3.2 Amplified utilizing the same primers, instrument model and
concentration conditions as required by the sample(s) containing the least
amount of DNA; and

9.5.3.3 Typed utilizing the same instrument model, injection conditions
and most sensitive volume conditions of the extraction set.

9.5.4 Allelic ladders and internal size makers for variable number tandem repeat
sequence PCR based systems.

9.5.5 The laboratory shall check its DNA procedures annually or whenever
substantial changes are made to a procedure against an appropriate and available
NIST standard reference material or standard traceable to a NIST standard.

STANDARD 9.6 The laboratory shall have and foliow written guidelines for the
interpretation of data,

9.6.1 The laboratory shall verify that all control results meet the laboratory’s
interpretation guidelines for all reported results.

9.6.2 For a given population(s), the statistical interpretation of autosomal loci
shall be made following the recommendations 4.1, 4.2 or 4.3 as deemed
applicable of the National Research Council report entitled "The Evaluation of
Forensic DNA Evidence" (1996) and/or court directed method. These calculations
shall be derived from a documented population database appropriate for the
calculation.

9.6.3 A laboratory performing genetic analyses not addressed by Standard 9.6.2,
such as Y-chromosome or mtDNA typing shall have and follow documented
statistical interpretation guidelines specific for such testing.
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9.6.4 Laboratories analyzing forensic samples shall have and follow a
documented procedure for mixture interpretation that addresses major and minor
contributors, inclusions and exclusions, and policies for the reporting of results
and statistics.

STANDARD 9.7 The laboratory shall have and follow a documented policy for the
detection and control of contamination.

10. EQUIPMENT CALIBRATION AND MAINTENANCE

STANDARD 10.1 The laboratory shall use equipment suitable for the methods
employed.

STANDARD 10.2 The laboratory shall have and follow a documented program for
conducting performance checks and calibration of instruments and equipment.

10.2.1 At a minimum, the following critical instruments or equipment shall
require annual performance checks:

10.2.1.1 Thermometer traceable to national or international standard(s)
that is used for conducting performance checks.

10.2.1.2 Balance/scale

10.2.1.3 Thermal Cycler temperature verification system

10.2.1.4 Thermal Cycler, including quantitative-PCR

10.2.1.5 Electrophoresis detection systems

10.2.1.6 Robotic systems

10.2.1.7 Genetic Analyzers

10.2.1.8 Mechanical pipettes.
STANDARD 10.3 The laboratory shall have a schedule and follow a documented
program to easure that instruments and equipment are properly maintained. The
laboratory shail retain documentation of maintenance, service or calibration.
STANDARD 10.4 New critical instruments and equipment, or critical instruments and
equipment that have undergone repair, service or calibration, shall undergo a

performance check before use in casework analysis.

10.4.1 At a minimum, the following critical equipment shall undergo a
performance check following repair, service or calibration:
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10.4.1.1 Electrophoresis detection systems
10.4.1.2 Robotic systems
10.4.1.3 Genetic Analyzers
10.4.1.4 Thermal cycler, including quantitative-PCR
11. REPORTS
STANDARD 11.1 The laboratory shall have and follow written procedures for taking
and maintaining casework notes to support the conclusions drawn in laboratory reports.
The Iaboratory shall maintain all analytical documentation generated by analysts related
to case analyses. The laboratory shall retain, in hard or electronic format, sufficient
documentation for each technical analysis to support the report conclusions such that
another qualified individual could evaluate and interpret the data.
STANDARD 11.2 Casewotk reports shall include the following elements:
11.2.1 Case identifier;
11.2.2 Description of evidence examined;
11.2.3 A description of the technology;
11.2.4 Locus or amplification system;
11.2.5 Results and/or conclusions;
11.2.6 A quantitative or qualitative interpretative statement;
11.2.7 Date issued;

11.2.8 Disposition of evidence; and

11.2.9 A signature and title, or equivalent identification, of the person accepting
responsibility for the content of the report.

STANDARD 11.3 Except as otherwise provided by state or federal law, reports, case
files, DNA records and databases shall be confidential.

11.3.1 The laboratory shall have and follow written procedures to ensure the
privacy of the reports, case files, DNA records and databases.
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11.3.2 The laboratory shall have and follow written procedures for the release of
reports, case files, DNA records and databases in accordance with applicable state
or federal law.

11.3.3 Personally identifiable information shall only be released in accordance
with applicable state and federal law,

12. REVIEW

STANDARD 12.1 The laboratory shall conduct and document administrative and
technical reviews of all case files and reports to ensure conclusions and supporting data
are reasonable and within the constraints of scientific knowledge. The review of data
generated external to the laboratory is governed by Standard 17,

12.1.1 An individual conducting technical reviews shall be or have been an
analyst qualified in the methodology being reviewed.

STANDARD 12.2 Completion of the technical review shall be documented and the
technical review of forensic casework shall include the following elements:

12.2.1 A review of all case notes, all worksheets, and the electronic data (or
printed electropherograms or images) supporting the conclusions,

12.2.2 A review of all DNA types to verify that they are supported by the raw or
analyzed data (electropherograms or images}).

12.2.3 A review of all profiles to verify correct inclusions and exclusions (if
applicable) as well as a review of any inconclusive result for compliance with
laboratory guidelines.

12.2.4 A review of all controls, internal lane standards and allelic ladders to verify
that the expected results were obtained.

12.2.5 A review of statistical analysis, if applicable.

12.2.6 A review of the final report’s content to verify that the results/conclusions
are supported by the data. The report shall address each tested item or its
probative fraction.

12.2.7 Verification that all profiles entered into CODIS are eligible, have the
correct DNA types and correct specimen category

12.2.7.1 Prior to upload to or search of SDIS, verification of the following
criteria for DNA profiles: eligibility for CODIS, correct DNA types, and
appropriate specimen category.
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12.2.7.2 For entry into a searchable category at SDIS, verification of the
following criteria for DNA profiles by two concordant assessments by a
qualified analyst or technical reviewer: eligibility for CODIS; correct
DNA types; and appropriate specimen category.

STANDARD 12.3 The administrative review shall include the following elements, any or
all of which may be included within the technical review:

12.3.1 A review of the case file and final report for clerical errors and that
information specified in Standard 11.2 is present and accurate.

12.3.2 A review of chain of custody and disposition of evidence,
12.3.3 A procedure to document the completion of the administrative review.

STANDARD 12.4 The laboratory shall document the elements of a technical and
administrative review, Case files shall be reviewed and documented according to the
laboratory’s procedure.

STANDARD 12.5 The laboratory shall have and follow a documented procedure to
address unresolved discrepant conclusions between analysts and reviewer(s).

STANDARD 12,6 The laboratory shall have and follow a documented procedure for the
verification and resolution of database matches.

STANDARD 12.7 The laboratory shall have and follow a program that
documents the annual monitoring of the testimony of each analyst.

13. PROFICIENCY TESTING

STANDARD 13.1 Analysts, technical reviewers, technicians, and other personne!
designated by the technical leader, shall undergo semi-annual external proficiency tesiing
in each technology performed to the full extent in which they participate in casework.
Semi-annual is used to describe an event that takes place two times during one calendar
year, with the first event taking place in the first six months of that year and the second
event taking place in the second six months of that year and where the interval between
the two events is at least four months and not more than eight months. Such external
proficiency testing shall be an open proficiency testing program and shall be submitted to
the proficiency testing provider in order to be included in the provider’s published
external summary report.

13.1.1 Individuals routinely utilizing both manual and automated methods shall be
proficiency tested in each at least once per year to the full extent in which they
participate in casework.

13.1.2 Newly qualified individuals shall enter the external proficiency testing
program within six months of the date of their qualification.
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13.1.3 For purposes of tracking compliance with the semi-annual proficiency
testing requirement, the laboratory shall define, document and consistently use the
date that the proficiency test is performed as the received date, assigned date,
submitted date, or the due date,

13.1.4 Except as provided in Standard 13.1.4.1, each analyst shall be assigned and
complete his/her own external proficiency test.

13.1.4.1 Laboratories that use a team approach to casework examination
may do so on external proficiency tests. However, all analysts,
technicians, and technical reviewers shall be proficiency tested at least
once per vear in each of the DNA technologies, including test kits for
DNA typing, and each platform in which they perform forensic DNA
analysis,

13.1.5 Typing of all CODIS core loci or CODIS core sequence ranges shall be
attempted for cach technology performed.

13.1.6 The laboratory shall maintain the following records for proficiency tests:

13.1.6.1 The test set identifier,

13.1.6.2 ldentity of the analyst, and other participants, if applicable,
13.1.6.3 Date of analysis and completion,

13.1.6.4 Copies of all data and notes supporting the conclusions,
13.1.6.5 The proficiency test results,

13.1.6.6 Any discrepancies noted, and

13.1.6.7 Corrective actions taken.

13.1.7 The laboratory shall include, at a minimum, the following criteria for
evaluating proficiency test results:

13.1.7.1 Inclusions and exclusions as well as all reported genotypes and/or
phenotypes are correct or incorrect according to consensus results or are

within the laboratory’s interpretation guidelines.

13.1.7.2 All results reported as inconclusive or not interpretable are
consistent with written laboratory guidelines.

13.1.7.2.1 The technical leader shall review any inconclusive result
for compliance with laboratory guidelines.

13.1.7.3 All discrepancies/errors and subsequent corrective actions shall
be documented.

13.1.7.4 All final reports are graded as satisfactory or unsatisfactory.
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13.1.7.4.1 A satisfactory grade is attained when there are no
analytical errors for the DNA profile typing data.

13.1.7.4.1,1 Administrative errors and corrective actions, as
applicable, shall be documented.

13.1.8 All proficiency test participants shall be informed of his/her final test
results and this notification shall be documented.

13.1.9 The technical leader shall be informed of the results of ail participants and
this notification shall be documented. The technical leader shall inform the
casework CODIS administrator of all non-administrative discrepancies that affect
the typing results and/or conclusions at the time of discovery.

STANDARD 13.2 The laboratory shall use an external proficiency test provider that is in
compliance with the current proficiency testing manufacturing guidelines established by
the American Society of Crime Laboratory Directors/ Laboratory Accreditation Board or
be in compliance with the current International Organization for Standardization.

14. CORRECTIVE ACTION

STANDARD 14.1 The laboratory shall establish and follow a corrective action plan to
address when discrepancies are detected in proficiency tests and casework analysis, A
iaboratory corrective action plan shall define what level/type of discrepancies are
applicable to this practice and identify (when possible) the cause, effect of the
discrepancy, corrective actions taken and preventative measures taken (where applicable)
to minimize its reoccurrence. Documentation of all corrective actions shali be
maintained in accordance with Standard 3.2.

STANDARD 14.2 Corrective actions shali not be implemented without the documented
approval of the technical leader.

15. AUDITS

STANDARD 15.1 The laboratory shall be audited annually in accordance with these
standards. The annual audits shall occur every calendar year and shall be at least 6
months and no more than 18 months apart. Audits shall be conducted by an audit team
comprised of qualified auditor(s) having at least one team member who is or has been an
analyst previously qualified in the laboratory’s current DNA technologies and platform.

STANDARD 15.2 At least once every two years, an external audit shall be conducted by
an audit team comprised of qualified auditor(s) from a second agency(ies). and having at
least one team member who is or has been an analyst previously qualified in the
laboratory’s current DNA technologies and platform.
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15.2.1 Each analyst, casework CODIS administrator and technical leader shail
have his/her education, experience and training qualifications evaluated and
approved during two successive, separate external audits conducted after July 1,
2004, Approval of an individual’s education, experience and training
qualifications shall be documented in the audit document.

15.2.2 Each validation study shall be evaluated and approved during one external
audit. Approved validation studies shall be documented in the audit document,

STANDARD 15.3. For internal audits, the auditor or audit team shall have the following
expertise: currently qualified auditor and currently or previously qualified as an analyst in
the laboratory’s current DNA technologies and platform.

STANDARD 15.4 Internal and external audits shall be conducted utilizing the FBI DNA
Quality Assurance Standards Audit Document.

STANDARD 15.5 Internal and external DNA Audit documents and, if applicable,
corrective action(s) shall be submitted to the technical leader for review to ensure that
findings, if any, were appropriately addressed,

15.5.1 For NDIS participating laboratories, all external audit documentation and
laboratory responses shall be provided to the FBI within 30 days of laboratory

receipt of the audit documents or report.

STANDARD 15.6 Internal and external audit documentation shall be retained and
available for inspection during subsequent audits.

16. SAFETY

STANDARD 16.1 The laboratory shall have and follow a documented environmental
health and safety program. This program shall include the following:

16.1.1 A blood borne pathogen and chemical hygiene plan

16.1.2 Documented training on the blood borne pathogen and chemical hygiene
plan.

STANDARD 16.2 The laboratory’s environmental health and safety program shall be
reviewed once each calendar year and such review shall be documented.

STANDARD 17. GUTSOURCING

STANDARD 17.1 A vendor laboratory performing forensic DNA analysis shall comply
with these Standards and the acereditation requirements of federal law.
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17.1.1 An NDIS participating laboratory that outsources DNA sample(s) to a
vendor laboratory to generate DNA data that will be entered into or searched in
CODIS shall require the vendor laboratory to provide documentation of
compliance with these Standards and the accreditation requirements of federal
law. The NDIS participating laboratory shall maintain such documentation.

STANDARD 17.2 Except as provided in Standard 17.2.1, an NDIS participating
laboratory’s technical leader shall document approval of the technical specifications of
the outsourcing agreement with a vendor laboratory before it is awarded, Such
documentation shall be maintained by the NDIS participating laboratory.

17.2.1 A vendor laboratory that is performing forensic DNA analysis for a law
enforcement agency or other entity and generating DNA data that may be entered
into or searched in CODIS shall not initiate analysis for a specific case or set of
cases until documented approval has been obtained from the appropriate NDIS
participating laboratory’s technical leader of acceptance of ownership of the DNA
data.

STANDARD 17.3 An NDIS participating laboratory shall not upload or accept DNA
data for upload to CODIS from any vendor laboratory or agency without the documented
prior approval of the technical specifications of the outsourcing agreement and/or
documented approval of acceptance of ownership of the DNA data by the NDIS
participating laboratory’s technical leader.

STANDARD 17.4 An NDIS participating laboratory shall have and follow a procedure to
verify the integrity of the DNA data received through the performance of the technical
review of DNA data from a vendor laboratory.

STANDARD 17.5 Prior to the upload or search of IDNA data in SDIS, an analyst,
casework CODIS Administrator or technical reviewer employed by an NDIS
participating laboratory shall review the DNA data to verify specimen eligibility and the
correct specimen category for entry into CODIS.

STANDARD 17.6 Prior to the upload of DNA data to SDIS or the reporting of search
results, the technical review of a vendor laboratory’s DNA data shall be performed by an
analyst or technical reviewer employed by an NDIS participating laboratory who is
qualified or previously qualified in the technology, platform and typing amplification test
kit used to generate the data and participates in an NDIS taboratory’s proticiency testing
program.

17.6.1 The technical review shall include the following elements:

17.6.1.1 A review of all DNA types to verify that they are supported by
the raw and/or analyzed data (electropherograms or images).
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17.6.1.2 A review of all associated controls, internal lane standards and
allelic ladders to verify that the expected results were obtained.

17.6.1.3 A review of the final report (if provided) to verify that the
results/conclusions are supported by the data. The report shall address
each tested items (or its probative fractions) submitted to the vendor
laboratory.

17.6.1.4 Verification of the DNA types, eligibility, and the correct
specimen category for entry into COIMS.

STANDARD 17.7 An NDIS participating laboratory or multi-faboratory system
outsourcing DNA sample(s) to a vendor laboratory or accepting ownership of DNA data
from a vendor laboratory shall have and follow a procedure to perform an on-site visit(s)
of the vendor laboratory, provided, however, that an on-site visit shall not be required
when only technical review services are being provided. The procedure to perform an on-
site visit shall include, at a minimum, the following elements:

17.7.1 A documented initial on-site visit prior to the vendor laboratory’s
beginning of casework analvsis for the laboratory.

17.7.1.1 The on-site visit shall be performed by the technical
leader, or a designated employee of an NDIS participating
laboratory, who is a qualified or previously qualified DNA analyst
in the technology, platform and typing amplification test kit, used
to generate the DNA data. Alternatively, the technical jeader of
the NDIS Participating Laboratory may accept an on-site visit
conducted by a designated FBI employee.

17.7.2 If the outsourcing agreement extends beyond one year, an annual on-site
visit shall be required. Each annual on-site visit shall occur every calendar year
and shall be at least 6 months and no more than 18 months apart.

17.7.2.1 An NDIS participating laboratory may accept an on-site visit
conducted by the FBI, or another NIDIS participating laboratory using the
same technology, platform and typing amplification test kit, for the
generation of the DNA data and shall document the review and approval
of such on-site visit.
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Glossary for this document

Allelic dropout: failure to datect an aliele within a sample or failure to amplify an allele during
PCR,

Analyticat threshold: the minimgm height requifemerét at and above which detected peaks can
be reliably dlstlngwshed froth background noise; peaks abova this threshold are generally not
considered noise and are either artifacts or true alleles.

Artifact: a non-allelic product of the ampilification process (e.g., siutter, non»terhp!ated nucleotide
addition, or other non-specific product), an anomaly of the detection process (e.q., pu!l up of
spike), or a by-product of primer synthesis (e.g., "dye blob™). .

Coincidental match: a match which occurs by chance.

Composite profile: 2 DNA profile generated by combining typing results from different loci
obtained from multiple injections of the same ampilified sample and/or mulliple amplifications of
the same DNA extract. When separate extragts from different locations on a given evidentiary
item are combined prior to amplification, the resuitant DNA profile is not considered a composite
profite

Conditional: an interpretation category that incorporates assumption(s) as 1o the number of
contributors.

CPE: combined probability of exclusion: produced by mukiplying the probabilities of inclusion
from each locus and subtract the product from 1, (Le., 1-CPi).

CPI: combined probability of inclusion; produced by muiilplymg the probabilities of mclusmn from
each locus; (i.e.. 1-CPE), . ;

Deconvolution: separation of contributors io a mixed DNA-“ﬁroﬁle based on quantitative peak
height information and any underlying assumptions.

Deduced: inference of an unknown contribuior's DNA profile after taking into consideration the
contribution of & known/assumed coentributor's DNA profile based on quaniltatlve peak height
information. .

Differential Degradation: a DNA typing fesultin whith contributors 1o a DNA mixture are
subject to different levels of degradaticn {e.g., due 1o time of deposition), thereby impacting the
mixture ratios across the entire profile.

Distinguishable Mixture; a DNA mixture in which relative peak height ratios allow deconvolution
of the profiles of major/minor contributor(s).

Evidence sample: also known as Questioned sample.
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Exclusion: a conclusion that eliminates an individual as a potential contributor of DNA obtained
from an evidentiary item based on the comparison of known and questioned DNA profiles (or
multiple guestioned DNA profiles to each other),

Guidelines: a set of general principies used to provide directions and parameters for decision
making.

Heterozygote: an individual having different alleles at a particular locus; usually manifested as
two distinct peaks for a locus in an electropherogram.

Homozygote: an individual having the same (or indistinguishable) afieles at a particular iocus;
manifested as a singie peak for a locus in an electropherogram.

Inclusion: a conclusion for which an individual cannct be excfudedias a potential contributor of
DNA obtained from an evidentiary item based on the comparison of known and questioned DNA
profiles (or multi pie questloned DNA profiles to each other).

Enconclusweiu-@mterpretable. an interpretation or conclusion in which the DNA typing results
are insufficient, as defined by the faboratory, fof'eomparison purposes.

Indistinguishable mixture: 2 DNA mixture in which relative peak height ratios are msufﬂc ent to
attribite alleles 1o individuat contributor(s).

intimate sample: a hiological sample from an evidence item that is obtained directly from an
individual's body; it is not unaxpected to detect that individual's aliele{s) in the DNA typing results.

Known sample: biological material for which the identity of the donor is established and used for
comparison purposes (referred to as a "K").

Likelihood ratio {LR): the ratio of two probabilities of the same event under different hypotheses;
typicaily the numerator contains the prosecution’s hypothesis and the denominator the defense’s
hypothesis.

Major contnbutor(s) an individual(s) who can account for the predominance of the DNA in a
mixed profile. :

Masked aflele: an allele of the minpor contributor that may not be readily’ dlstlnguxshable from the
alleles of the major contributor or an artifact.

Minor contributor{s): ah individuai(s) who can accourit for the tesser portion ofthe DNA in a
mixed profile.

Mixture: a DNA typing result originating from two or more individuals:.

Mixture ratio: the relative ratio of the DNA contributions of multiple incividuals to a mixed DNA
typing result, as determined by the use of quantitative peak height information; may also be
expressed as a percentage.

Noise: background signal detected by a data collection instrument.

No results: no allelic peaks detected above the analytical threshold.

Obligate alieie: an allele in a mixed DNA typing result that is {a} foreigh to an assumed

contributor, or {b} based on quantitative peak height infermation, determined to be shared with
the assumed contributor.
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Partial profile: a DNA profile for which typing results are not obtained at all tested loci due, for
example, to DNA degradaticn, inhibition of amplification and/or low- quantity template.

Peak height ratio (PHR): the relative ratic of two alleles at a given locus, as determined by
dividing the peak height of an allele with a lower relative flucrescence unit (RFU) value by the
peak height of an alleie with a higher RFU value, and then multiplying this value by 100 to
express the PHR as a percentage; used as an indication of which alieles may be heterozygous
pairs and also in mixiure deconvelution.

Probability of exclusion (PE}: the percentage of the population that can be exciuded as
potential contributors to a DNA mixture.

Probability of inclusion (P} the percentage of the bbpulation that can be included as potential
contributors to a DNA mixture; also known as Random Man Not Excluded.

Questroned sample: biclogical sample recovered from a crime scene or coi%ected from persons
or objects assoc ated with a crime (referred to as 2 "Q").

Random Match Probabillty {RMPY: the probiabiiity of rahdomily selecting an unrelated individuat
from the population whe could be a potential contributor to an evidentiary profile.

Reference sampie: also known as Known sample.

Restricted: referring to a statistical approach conditioned on the number of contributors and with
consideration of quantitative peak height information and inference of contributor mlxture ratios;
used to limit the genctypic combinations of possible contributors.

Signal-to-noise ratio: an assessment used tc establish an analylical threshold to distinguish
altelic peaks (signal) from backgroundfinstrumental noise.

Single-source profile: DNA typing results determined to originate from cone individual based on
peak height ratio assessments and the number of alleles at given loci,

Source attribution: a deciaration which identifies an individual as the source of an evidentiary

profile to a reasonahle degree of scientific certainty based on a single-source or major contributor
profile. _

Stochastic effects: the cbservation of intra-locus peak imbalance and/or allele drop-out resuiting
from random, di‘sproportionate amplification of alleles in low-quantity template samples.

Stochastic threshold: the peak height value above which it is reasonabte to assume that, ata
given locus, allelic dropout of a sister allele has not occurred.

Stutter: a minor peak typically observed one repeat unit smaller tha'ﬁ"é primary STR aliele
resuiting from strand slippage during amplification.  Io

Unrestricied: referring to a statistical approach performed without consideration of guantitative

peak height information and inference of contributor mixture ratios; for CPE/CP1 this may or may
not be conditicned on the number of contributors.
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KANSAS CITY POLICE CRIME LABORATORY
REPORT

An ASCLIVLAB Accredited Laboratory
6633 Troost Avenue
Kansas City, MO 64131

Agdency: WESTON POLICE Lab Record #: = A13-00353 #6
DEPARTMENT Offense: Rape/Sexual Assault

FORT LEAVENWORTH CID

Agency Case#  W09130166 — Weston Report Type: DNA
0104-13-CID055 — Fort Reéport Date: April 28, 2014
Leavenworth Examiner: Jessica Hanna
Subject{s): '

Suspect: Henning, Antiwan (B/M)
Victim; Nightengale, Sarah (W/F 11/26/1983)
Elimination: WEAVER, WILLIAM (U/M) '

List of Evidence:

ltem # 13-0166-001.3.2: culting from stain E of black thong underwear
Item # 13-0166-001.3.3: cuiting from stain F of black thong underwear

Resuits of Analysis:

A mixture of genetic profiles corisisting of a minitmal minor contribution was PREVIOUSLY developed from ltem
13-0166-001.3.2 cutting from stain E of black thong underwear. Henning , Antiwan B/M is included as a possible
contributor of the minor genetic information developed from ltem 13-0166-001.3.2. The expected frequency of
potential contributors to the alieles present in ltem 13-0166-001.3.2 minimal minor is one in 220 unselated
individuals. Weaver, William is excluded as a possible contributor of the minor genetic information.

A mixture of genetic ptofiles consisting of a minimal miner contribution was PREVIOUSLY developed from ltem
13-0166-001.3.3 cutting from stain F of black thong underwear. Henning , Antiwan B/M is excluded as a
possible contributor of the minor genetic information developed from Item 13-0168-001.3.3. Weaver, William is
included as a possible contributor of the minor genetic information developed from ltem 13-0166-001.3.3.
Statistical analysis was not performed at this time, but can be done upon request.

This report contains the conclusions, opinions, and/or interpretations of the below analyst.

Q&W"Z/«}Oﬂb&

Jessica Hanna
Forensic Specialist IV
Jessica Hanna@kepd.org

This report must be disseminated in full.

END OF REPORT -
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United States Army Trial Judiciary
Third Judicial Circuit, Fort Riley, Kansas

UNITED STATES

V.

FINDINGS AND CONCLUSIONS RE:
DEFENSE MOTION IN LIMINE
{PRECLUDE EXPERT TESTIMONY)

HENNING, Antiwan WM.

MAJ, LS, Army

HHC, Combined Arms Center
Fort Leavenworth, Kansas 66027
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Defense has filed a motion to exclude Government expert DNA evidence and testimony as
being unreliable. The Government opposes the motion,

Factual Findings:

1. The Accused is charged with entering Mrs. Nightengale®s bedroom while she was asleep next
to her husband in bed, awakening her by touching her breast with his hand, penetrating her
vagina with his tongue, and then moving her to the floor and penetrating her vagina with his
penis by unlawful force. Her husband remained unaware of this activity, The Accused denies
any sexual contact with Mrs. Nightengale.

2. The Kansas City Police Crime Laboratory (KRCPCL) tested Mrs. Nightengale’s underwear for
the presence of DNA using autosomal short tandem repeat (STR) typing and compared it {o the
Accused’s submitted DNA sample, KCPCL concluded that the Accused was included as a
potential contributor to a “minimal minor” DNA profile from the underwear. The Accused’s
DINA matched five alleles at four loci in the minimal minor profile from the underwear. The
Accused’s DNA and the evidentiary sample shared a 6 and a 9 allele at the THO! locus and a
homozygotic {two alleles with the same genetic information from both parents) 12 allele at the
D13 locus. At the D2 locus, the Accused has 16 and 22 alleles while the evidentiary sampie only
showed a 16 allele. At the D18 locus, the Accused has 13 and 20 alleles while the evidentiary
samiple only showed a 13 allele, KCPCL concluded that 1 in 220 people would have the same
alleles in the same loci in the minimal minor profile as the Accused did.

3. The Scientifie Working Group on DNA Analysis Methods (SWGDAM) is a group of
approximately 50 scientists representing federal, state, and local forensic DNA laboratories in the
United States and Canada. SWGDAM subcommittees discuss fopics of interest to the forensic
DNA community and develop documents to provide direction and guidance for the community.
In January 2010, SWGDAM published Interpretation Guidelines for Autosomal STR Typing by
Forensic DNA Testing Laboratories (hereinafter, Guidelines). SWGDAM is the definitive
authority on reliable procedures and methods for forensic DNA testing and analysis.
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4. The SWGDAM Guidelines are mostly that: guidelines, Almost every reference in the
document is permissive, and much of the document defers to laboratories for individual
implementation. However, the scction entitled, “Statistical Analysis of DNA Typing Results,”
contains definitive, almost mandatory language, That section delineates three different statistical
calculations: Random Match Probability (RMP); Likelihood Ratio (LR); and Combined
Probability of Exclusion or Inclusion (CPE/M), The Guidelines refer to these in the disjunctive:
“In forensic DNA testing, ... calculations are based on [RMP], [LR], or [CPE/T].” SWGDAM
Guidelines, p. 12 (emphasis added). According to the Guidelines, RMP is only appropriate fora
single contributor or a known number of multiple contributors. Id, at p.12 and para. 5.2.2.
(“conditioned upon the assumption: of a particular number of contributors greater than one....”
(emphasis added)). A RMP calculation can account for allelic dropout, that is the failure o
detect an allele within a sample or failure to amplify an allele. See, e.g., id, at para. 5.2,2.3. A
CPE/I calculation is used when no assumption is made as to the number of contributors to a
sample. Id,, at p.12 and para. 4.6.3. Allelic dropout cannot be a possibility when using CPE/L
Id. at para. 4.6.3. In some of the strongest, non-permissive language in the decument, the
Guidelines clearly state that RMP and CPE/1 are incompatible with each other. The Guidelines
state that RMP calculations are “distinguished from” CPE/L. Id. at p. 12. The Guidelines state
that because these calculations are only used on evidentiary samples (vice known samples),
“[t]his precliudes combining muitiple CPE or RMP resulits for the same mixture component of an
evidentiary sample.” Id. at para. 4.2. While the Guidelines permit both CPE/L and RMP
calculations te be applicd to the same evidentiary sample, each calculation must be based on
different underlying assumptions about the number of contributors and the possibility of allelic
dropout. Id. However, “the CPT and RMP cannot be multiplied across loci in the statistical
analysis of an individual DNA profile because they rely upon different fundamental assumptions
about the number of contributors to the mixtwe.” Id. at para. 4.0.2 (emphasis added). Finally,
Table ! in the Guidelines states, “The statistical methods [of RMP, CPE/], and LR] listed in the
table cannot be combined into one calculation.” Id. at p. 22 {emphasis added).

5. KCPCL used a statistical calculation in this case that does precisely what the Guidelines state
is “precluded.” That is, KCPCL made no assumptions about the number of contributors
(invoking the CPE/] calculation) but accounted for the possibility of allelic dropout (invoking the
RMP calculation). Ms. Hanona, the KCPCI lab technician who performed the DNA testing in
this case, called this a “modified unrestricted RMP” caleulation. My, Hummel, Ms. Hanna's
supervisor, confirmed that the modification of the RMP caleulation was its application to an
unknown nurver of contributors. Ms. Hanna alternatively called this an “alleles present
statistic.” She stated that, in order to be included as & potential contributor, a person must have
all of the alleles that were detected in the evidentiary sample (in this case, ail five alleles). Then
this is compared to the number of people in the FBI’s DNA database who share the same alleles
at the same loci to develop a probability statistic, Mr. Hummel stated KCPCL did not originate
such a formula, that such a formula is accepted in the seientific community, and that accreditors
and auditors have looked at this formula and have continued to accredit KCPCL. Ms. Hanna
said that KCPCI. has been using such a formula for 15 years.
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6. The amount of human, male DNA used in the testing process in this case that resulted in the
conclusion that the Accused was included as a potential contributor to the genetic material in
Mrs. Nightengale’s underwear was the ecuivalent to three or four human cells. This was an
“exceedingly small quantity” according to Dr, Krane. Dr. Krane testified that this was “the most
difficult sample that could be interpreted” because it was & “minimal minor” sample, the quantity
of testable DNA was extremely 1ow, and because of the possibility of allelic dropout or drop-in
{e.g., through contamination). Additionally, according to Dr. Krane’s review of Ms, Hanna’s
laboratory notes, Ms. Hanna did not conclude, one way or another, whether allelic dropout had
occurred in the sample.

Law:

As a threshold matter, when deciding whether an expert will be allowed to testify, the
military judge is obligated to determine whether the expert testimony will be helpful to the panel.
United States v, Flesher, 73 M.J. 303, 313 (C A AT, 2014). M.RE. 702 states that an expert
witness may provide testimony if it “will assist the trier of fact to understand the evidence or
determine a fact in issue.” Thus, an expert may testify if his or her testimony is “helpful.”
United States v. Billings, 61 M.J, 163, 166 (C.A.AF. 2005). A suggested test for deciding when
experts may be used is “whether the untrained layman would be qualified to determine
intelligently and to the best possibie degree the particular issue without enlightenment from those
having a specialized understanding of the subject . . . .” United States v. Meeks, 35 M.J, 64, 68
(C.M.A. 1992) (quoting F.R.E. 702 advisory committee’s note). Where it is relevant to the case,
courts have generally found DNA evidence to be helpful to panel members and beyond their ken.
See, e.g., United States v. Youngberg, 43 M.I. 379, 386 (C.A.AF. 1995); Unifed States v,
Allison, 63 M.J. 365, 369 (C.A.AF. 2000).

Further, MR.E. 702 permits expert testimony in the “form of an opinion or otherwise” only
if the testimony: (1) is “based upon sufficient facts or data,” (2) is “the product of reliable
principles and methods,” and (3) the principles and methods have been “applied . . . reliably to
the facts of the case.” In United States v. Houser, 36 M.J, 392 (C.M.A. 1993), the Court of
Military Appeals examined M.R.E. 702 and set forth six factors that must be satisfiedby the
proponent of expert testimony:

{1) the gualifications of the expert;
{2) the subject matter of the expert testimony;
{3) the basis for the expert testimony (M.R.E, 703);

{4) the legal relevance of the evidence (M.R.E. 401},
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(5) the reliability of the evidence; and
(6) the standard baiancing test outlined in M.R.E, 403,

Twao months after Houser was decided, the Supreme Court decided Daubert v. Meriell Dow
Pharmaceuticals, Inc., 509 U.S. 579, 589 (1993), concerning scientific evidence offered under
FRE. 702. The Supreme Court focused on the issues of reliability, 509 U.S. at 590, and
refevance, id. at 591, holding that F.R.E. 702 assipns to the trial judge the duty to actas a
gatekeeper, that is “the task of ensuring that an expert’s testimony both rests on a reliable
foundation and is relevant to the task at hand.” Id. at 597. The Supreme Court, while disclaiming
any attempt “to set out a definitive checklist or test,” listed the following six factors to be
considered by the trial judge in determining whether scientific evidence meets the requirements
for reliability and relevance:

(1) Whether the theory or technique can be {and has been) tested;

(2) Whether the theory or technique has been subjected to peer review and publication;

(3) The known or potential error rate;

{4) The existence and maintenance of standards controlling the technigue’s operation;

(5} The degree of acceptance within the relevant scientific community; and

(6) Whether the probative value of the evidence is substantially outweighed by the danger of
unfair prejudice, confusion of the issues, or misleading the jury. Id. at 593-95. Although Houser
was decided before Daubert, the two decisions are consistent, with Daubert providing more

detailed puidance on the fourth and fifth Houser prongs pertaining to relevance and reliability.
United States v, Griffin, 50 M.J. 278, 283-284 (C.A.AF. 1999).

The focus is on the objective of the gatekeeping requirement, which is to ensure that the
expert, “whether basing testimony upon professional studies or personal experience, employs in
the couttroom the same level of intellectual rigor that characterizes the practice of an expert in
the relevant fleld.” United States v, Sanchez, 65 M,J, 145, 149 (C.A.AF. 2007) (quoting Kunho
Tire Co. v. Carmichael, 526 11.S. 137, 152 {1999)). The inquiry is “a flexible one,” Daubert, 50
U.S. at 594, and “the gatekeeping inguiry must be tied to the facts of a particular case.” Kumho
Tire Co,, 526 U.S. at 150. The focus of the inquiry into reliability is on the principles and
methodelogy employed by the expert, without regard to the conclusions reached thereby.
Daubert, 509 U.S. at 595. At a minimum, the military judge is required fo determine whether the
conclusion could reliably follow from the facts known to the expert and the methodology used,
mindful that “conclusions and methodology are not entirely distinet from one another. Trained
experts commonly extrapolate from existing data.” Sanchez, 65 M.J. at 149-150 {quoting
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General Electric Co. v. Joiney, 522 U.5. 136, 146 (1997)). Whether attempting to determine if
there is “too great an analytical gap between the data and the opinion proffered,” Joiner, 522 U.S.
at 146, or whether the proffered testimony falls “outside the range where experts might
reasonably differ,” Kumho Tire Co., 526 U.S. at 153, the goal is to ensure that expert testimony
or evidence admitted is relevant and reliable, as well as to shield the panel from junk science.
Sanchez, 65 M.J, at 149-50. '

Conelusions:

There is no real argument about the first four Houser factors in this case: they are satisfied.
Ms. Hanna and Mr. Bummel are qualified to testify about forensic DNA testing and analysis,
The DNA testing and analysis in this case is legally relevant, because it makes a fact of
consequence—the Accused’s sexual contact with Mrs, Nightengale—more likely in a case where
Mrs. Nightengaie and the Accused have opposing versions of the events and there are no other
evewilnesses, Ms. Hanna’s and Mr, Hummel’s expert testimony about the forensic DNA testing
and analysis in this case would be helpful to the panel members, who cannot be expected to
understand this complex subject on their own, Ms. Hanna will base her expert testimony on her
own testing rather than on the conclusions of others or on hypotheticals,

The real issue is the reliability of this evidence. Specifically, it is about the reliability of the
formula KCPCL applied to the DNA test results in order to conclude that the Accused was a
possible contributor to the genetic material found in Mrs. Nightengale’s underwear, KCPCL’s
testing procedures (i.¢., the extraction of DNA from an evidentiary sample and the identification
therefrom of a constellation of specific alleles at specific loci) are not in question; they are
reliable under a Daubert analysis. They ave testabie, are subject to peer review (including
internal technical reviews, audits, and accreditation), are governed by known standards, and are
widely accepted in the scientific conmumunity. However, the Government, as the proponent of the
evidence, bore the burden of persuasion and failed to demonsirate by a preponderance of the
evidence that the “modified” formula KCPCL applied to draw conclusions about potential
contributors in this case is reliable.

Although the KCPCL formula is testable and subject to peer review, a preponderance of the
evidence does not indicate it is widely accepted in the field of forensic DNA testing despite Mr.
Hummel’s testimony to the contrary. SWGDAM appears to represent the scientific community
with regard to forensic DNA festing. The parties agree that SWGDAM is the definitive authority
in this regard, SWGDAM is comprised of a representative sampie of all persons involved in this
field who meet regularly and make recommendations to the field of practitioners. While Ms.
Hanna testified that KCPCL has been using the “alleles present statistic” for 15 years, such a
formula has never made it into (much less mentioned by) the SWGDAM Guidelines. In fact,
such a formula appears wholly contradictory o the only portion of the Guidelines that sound
non-permissive. The Guidelines from the “definitive authority” reject KCPCL's approach. The
Guidelines preclude the combination of CPE/I and RMP calculations in a given sample, because

5




FINDINGS AND CONCLUSIONS RE: DEFENSE MOTION IN LIMINE (PRECLUDE
EXPERT TESTIMONY), LTC CHARLES L, PRITCHARD, JR.

they rely on fimdamentally different underlying assumptions. Some of the apparent flaws with
KCPCL's formula follow. First, if you assume two contributors to the sample in this case, then
the Accused could not have contributed all five of the alleles detected; the second person would
have had to contribute at least one of the alleles (and possibly more). This is true regardless
whether atlelic dropout had occurred. In that case, a reliable formula could account for the
possibility that the Accused coniributed the least number of alleies possible. 1f allelic dropout
definitely occurred, it could have occurred at the D13 locus where only one allele (12) was
detected, If so, it would also be possible that the D13 locus contained heterozygous alieles, and
that would exclude the Accused (who has homozygous alleles at that focus) as a contributor, In
either of the above cases, this would presumably result in a different formula producing a
different statistic than the one KCPCL developed (1 in 220}, On the other hand, if you assume
no allelic dropout occurred, the Accused must be excluded as a contributor regardless of the
number of contributors. If no allelic dropout occurred, then all alieles are present and the D2 and
18 loci contain homozygotic alleles: a 16, 16 at the D2 and a 13, 13 at the Di8. The Accused
isa 16,22 at the D2 and a 13, 20 at the D18, This means he would not match the evidentiary
sample and must be excluded. The formula KCPCL used did not rely on a conclusive
determination whether allelic dropout had occurred or on a specific mumber of contributors,
making its probability statistic misleading at best, Further, the Governiment provided no
evidence of error rates with regard to KCPCL’s formula or what the statistical cutof is for
inclusion as a possible contributor {e.g., is | in 100,000 a permissible statistic to be included?).

Even if this Court were to determine that KCPCL’s formula, its application in this case, and
the resulting statistical conclusion were reliable, the evidence fails the M.R.E. 403 balancing test.
The probative value is minimal. While it does add to the Govermment’s side of the scales, it
concludes merely that the Accused is a “possible” contributor. This is based on three to four
human cells (an “exceedingly small quantity of starting material”) in a “minimal mino™ profile
where the Accused matched up to (but possibly less than) 5 of 32 alleles, and allelic dropout or
drop-in could have occurred—*‘the most difficult sample that could be interpreted”. This bafttle
of the experts would certainly be a mini-trial within the trial, with multiple experts being called
and recalled to rebut one another on a highly technical issue the panel members will likely have a
difficult time understanding. There is a danger that the panel members will put aside the
“technical” issue they do not understand and default to the more straightforward conclusion of
“included as a possible contributor,” Because DNA evidence is powerful (and ubiquitous on
television and the movies), this danger is high, KCPCL’s statistic compounds this problem.
Despite the small amount of DNA in a minimal minor profile, the statistic KCPCL produced can
be viewed as significant, Using the 1 in 220 statistic, in a population as small as Weston,
Missouri (1,641 in the 2010 census—see, hitp//www.census.gov/popfinder/}, only 7 people
couid be contributors to the genetic material in Mrs. Nightengale’s underwear. The Government
is sure to point out that of those seven possible people, only one was in Mrs. Nightengale’s
house, Consequently, the probative value is substantially outweighed by the danger of unfair
prejudice, misleading the panel members, and waste of time,







