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MEMORANDUM OPINION AND ACTION ON APPEAL 

BY THE UNITED STATES FILED PURSUANT TO  
ARTICLE 62, UNIFORM CODE OF MILITARY JUSTICE 

---------------------------------------------------------------------- 
 

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 

                                                 
1 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.3  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,4 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 I 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 

                                                 
4 Allelic dropout is the failure to detect an allele within a sample or failure to 
amplify an allele during the polymerase chain reaction process. 
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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.  I’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.  “The Accused’s DNA matched five alleles at four loci in the minimal 

minor profile from the underwear.” 
2. “SWGDAM is the definitive authority on reliable procedures and methods 

for forensic DNA testing and analysis.” 
3. “The SWGDAM Guidelines are mostly that: guidelines.” 
4. “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. 

5. “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. 

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. [SLN]’s underwear was the 
equivalent to three or four human cells.” 

7. 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.” 

8. “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. “There is no real argument about the first four Houser [36 M.J. 392] 

factors in this case: they are satisfied.” 
2. “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.” 

3. “However … the ‘modified’ formula KCPCL applied to draw conclusions 
about potential contributors in this case” was not shown to be reliable. 

4. 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.” 

5. The “Guidelines preclude the combination of CPE/I and RMP calculations 
in a given sample.” 

6. 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. 



HENNING—ARMY MISC 20150410 
 

 7

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.”5 
 

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 

                                                 
5 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 
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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 
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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 II: 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. 
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      FOR THE COURT: 
 
 
 
 

      MALCOLM H. SQUIRES, JR. 
      Clerk of Court 

MALCOLM H. SQUIRES, JR. 
Clerk of Court 

FOR THE COURT: 



CHARGE SHEET 

I. PERSONAL DATA 

1. NAME OF ACCUSED {Last, First, Middle Initial) 12, SSN I 3, GRADE OR RANK 14, PAY GRADE 

HENNING, Antiwan M, 354-62-5065 
! 

MAJ 0-4 
5, UNIT OR ORGANIZATION 6, CURRENT SERVICE 

Headquarters and Headquarters Company, Combined Arms Center, Fort Leavenworth, a. INITIAL DATE j b. TERM 

Kansas 

19 
5 Dec 2002 IN DEF 

7, PAY PER MONTH I a, NATURE OF RESTRAINT OF DATE(S) IMPOSED 

a. BASIC b. SEA/FOREIGN DUTY I c, TOTAL I ACCUSED 

$7,149,60 $0,00 $7,149,60 
None 

I 
NIA 

' 

L-,;-,-,p II. CHARGES AND SPECIFICATIONS 

~O, CHARGE.·!~ VIOLATION OF THE UCMJ, ARTICLE 120 

SPECIFICATION I: In that Major (0-4) Antiwan M, Henning, U.S, Army, did, at or near Weston, Missouri, 
on or about 7 September 2013, commit a sexual act upon Mrs. Sarah L. Nightengale, to wit: penetrating her 
vulva with his penis, by unlawful force, to wit: moving her to the floor and pulling down her panties and 
penetrating her vulva with his penis. 

SPECIFICATION 2: Jn that Major (0-4) Antiwan M. Henning, U.S, Army, did, at or near Weston, Missouri, 
on or about 7 September 2013, commit a sexual act upon Mrs. Sarah L. Nightengale, to wit: penetrating her 
vulva with bis tongue, by unlawful force, to wit: pulling her panties to the side and penetrating her vulva with 
his tongue. 

SPECIFICATION 3: In that Major (0-4) Antiwan M. Henning, U.S. Army, did, at or near Weston, Missouri, 
on or about 7 September 2013, commit sexual contact upon Mrs. Sarah L. Nightengale, to wit: touching her 
breast with his hand when the accused knew or reasonably should have known that Mrs, Sarah L. Nightengale 
was asleep. 

(END OF CHARGES) 

Ill. PREFERRAL 

11a. NAME OF ACCUSER (Last, First, Middle Initial) b. GRADE I c. ORGANIZATION OF ACCUSER 

HAEUSSLER, Frederic D. 0-4 -----1..._ HHC, Combined Arms Center 
d. SIGNATURE OF A I e. DATE (YYYYMMDD) 
~;0 - -- Jo1~1 08 /'/ 

AFFIDAVIT: Before me, the undersigned, authorized by law to administer oath in cases of this character, personally appeared 

the above named accuser this / Lf 1-h day of Ao&1£i\; , j,()\Lj , and signed the foregoing charges and 

specifications under oath that he/she is a person subject tbthe Uniform Code of Military Justice and that he/she either has personal 

knowledge of or has Investigated the matters set forth therein and that the same are true to the best of his/her knowledge and belief. 

JOSEPH A MORt\1AN HHC,CAC 
Typed Name of Officer Organization of Officer 

0-3 Trial Counsel 
Grade Official Capacity to Administer Oath 

(See R.C.M. 307(b)_ must be commissioned officer) 

JGfL--
/' Signature 
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12. 

On IL/ AU(yi)$ t Zoi~/ , the accused was Informed of the charges against him/her and of the name{s) 

of the accuser(s) known to me (See R.C.M. 308(a)). (See R.CM 308 if notification cannot be made.) 

Frederic D. Haeussler HHC, Combined Arms Center 
-· 

Typed Name of Immediate Commander Organization of Immediate Commander 

0-4 
Grade 

·~-zf,4?~t-~ 
~ Signature 

IV. RECEIPT BY SUMMARY COURT-MARTIAL CONVENING AUTHORITY 

13. 

1Co?:D_ The sworn charges were received at hours, \ '1 A<..Asvs\ C),6[\ _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 1 

Karen S. llanson Commander 
Typed Name of Officer Official Capacity of Officer Signing 

0-5 
Grade 

-~~ 
,..----~ )\/a-,.,__s·-~, 

( I I/ Signature 
-

V. REFERRAL; SERVICE OF CHARGES 

14a. DESIGNATION OF COMMAND OF CONVENING AUTHORITY I b. PLACE I c. DATE (YYYYMMDD) 

HQs, USACAC and Fort Leavenworth I Fort Leavenworth, KSI 20141121 

Referred for trial to the General court-martial convened by Court-Martial Convening Order 

Number 1 0 f this headquarters 

dated 6 May 2014 , subject to the following instructions: 2 
' 

none 
- -~ 

By 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 
Grade 

·~ (\1\11-111 OooL 
Signature ( \ 

15. -
On 21 November 2014 , l (caused to be) served a copy hereof on (each of) the above named accused. 

JOSEPH A. MORMAN CPT ;f £T1Name of Trial Counsel Grade or Rank of Trial Counsel 

I Signature 

f FOOTNOTES 1 - Wilen an appropriate commander signs personally, inapplicable words are stricken. 
2 - See R. C. M. 601 (e) concerning instructions. If none, so state 
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CHARGE SHEET 

I. PERSONAL DA TA 

1. NAME OF ACCUSED (Last, First, Middle Initial) 2. SSN 3. GRADE OR RANK 14. PAYGRADE 

HENNING, Antiwan M. 354-62-5065 MAJ 0-4 
5. UNIT OR ORGANIZATION 6. CURRENT SERVICE 

Headquarters and Headquarters Company, Combined Arms Center, Headquarters, United a. INITIAL DATE I b. TERM 

States Army Garri~on, Fort Leavenworth, Kansas 66027-2300 05 December 2002 INDEF 
7. PAY PER MONTH 8. NATURE OF RESTRAINT OF 9. DATE(S) IMPOSED 

a. BASIC b. SEA/FOREIGN DUTY c. TOTAL ACCUSED 
NONE NIA 

$7,149.60 $0.00 $7,149.60 

11. CHARGES AND SPECIFICATIONS 

10. THE ADDITIONAL CHARGE : VIOLATION OF THE UCMJ, ARTICLE 120 (After 28 Jun 12). 

The Specification: In that Major Antiwan M. Henning, U.S. Army, did at or near Weston, Missouri, on or 
about 7 September 2013, commit a sexual act upon Mrs. Sarah L. Nightengale, to wit: penetrating her vulva 
with his tongue, by causing bodily harm to her, to wit: by wrongully pulling her underwear to the side. 

(END OF CHARGES) 

Ill. PREFERRAL 

11a. NAME OF ACCUSER (Last, First, Middle Initial) b. GRADE I c. ORGANIZATION OF ACCUSER 

HAEUSSLER, Frederic D. 0-4 ff_HC, Combined Arms Center 

d. SIGNATUR~~F.ACCUSU _(· \ f1=•• A.A . di-· .... - \"··~·--·~'"--....,., 
,... I ./ 

1 •· DATE (YYYYMMDD) 

2 'Of'i i I 1'7-
.. / 

AFFIDAVIT: Before me, the undersigned, authorized by !aw to administer oath in cases of this character, personally appeared 

the above named accuser this 17th day of November 2014 , and signed the foregoing charges and 

specifications under oath that he/she is a person subject to the Uniform Code of Military Justice and that he/she either has personal 

knowledge of or has investigated the matters set forth therein and that the same are true to the best of his/her knowledge and belief. 

JOSEPH A. MORMAN HHC,CAC 
Typed Name of Officer Organization of Officer 

0-3 Trial Counsel 
Grade Official Capacity to Administer Oath 

'/ 1-- (See R.C.M. 307(b)_ must be commissioned officer) 

~ /l 
,/ Signature 
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12. 
On 11 hloJQ,ki~~s ]!,] 1~ , the accused was informed of the charges against him/her and of the name(s) 

of the accuser(s) known to me (See R.C.M. 30B{a)). (See R. C.M. 308 if notificatron cannot be made.) 

Frederic D. Haeussler HHC, Combined Arms Center 
Typed Name of Immediate Commander Organization of Immediate Commander 

0-4 
Grade >--~ 3 

IV. RECEIPT BY SUMMARY COURT-MARTIAL CONVENING AUTHORITY 

13. 

The sworn charges were received at / 3 3' S"' hours, /._ 7 /J/c:nr 1._c/ 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 1 

Karen S. Hanson Commander 
Typed Name of Officer Official Capacity of Officer Signing 

0-5 
Grade 

'il -------~··~;:,,,etSGT.7'...__ 
,... Signature 

V. REFERRAL; SERVICE OF CHARGES 

14a. DESIGNATION OF COMMAND OF CONVENING AUTHORITY b. PLACE c. DATE (YYYYMMDD) 

HQs,USACAC and Fort Leavenworth Fort Leavenworth, KS 20141121 

Referred for trial to the General court~martial convened by Court-Martial Convening 

Order Number 1 0 ' this headquarters 

dated 6 May 2014 , subject to the following instructions: 2 to be tried in conj unctior 

w:f.tlfu-the original charge preferred on 1 4 August 2014 

By Command of Lieutenant General Robert B. Brown 
Command or Order 

LESLIE A. ROWLEY Deputy ~taff Judge Advocate 
Typed Name of Officer Officiaf Capacity of Officer Signing 
0-5 

'ioJ:v CA Grade 

~ 
15. 

On 21 November 2014 , I {caused to be) served a copy hereof on {each of) the above named accused. 

JOSEPH A. MORMAN CPT 

.dL Kped Name of Trial Counsel 
Grade or Rank of Trial Counsel 

,f "'""a<m'e 

/ FOOTNOTES: 1 ~ When an appropriate commander signs personally, inapplicable words are stricken. 
2 ~See R.C.M, 601(e) concerning instructions. If none, so state. 

~---
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1 PROCEEDINGS OF A GENERAL COURT-MARTIAL 

2 

3 The military judge called the Article 39(a) session to order at Fort 

4 Leavenworth, Kansas, at 0902 hours, 4 December 2014, pursuant to the 

5 following order: 

6 

7 Court-Martial Convening Order Number 10, Headquarters, Combined Arms 

8 Center and Fort Leavenworth, Fort Leavenworth, Kansas, dated 6 May 

9 2014. 

10 [END OF PAGE] 
11 
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DEPARTMENT OF THE ARMY 
HEADQUARTERS 

U.S. ARMY COMBINED ARMS CENTER AND FORT LEAVENWORTH 
FORT LEAVENWORTH, KANSAS 66027-2300 

GENERAL COURT-MARTIAL CONVENING ORDER 
NUMBER 10 

6 May 2014 

Pursuant to the authority of General Order number 16, Headquarters, Department of the Army, 
dated 20 December 2002, a General Court-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 66027, unless otherwise directed: 

*COL DREW R. MEYEROWICH, 0432, IN, LD&E, (20090601) 
COL DAVID P KOMAR, 6055, FA, CDID, (20090901) 
COL TIMOTHY P SULLIVAN, 4613, FA, MCTP, (20120301) 
* LTC ZAIDI. Y ABDULRAHMAAN, 4071, LG, MCTP, (20101101) 
L TC JOHN D. DALBEY, 6671, AR, LD&E, (20110101) 
* LTC RENE YBARRA, 7324, EN, MCTP, (20110601) 
LTC TONY L. DEDMOND JR., 0427, AD, MCTP, (20130901) 
*MAJ TRACIE M. HENRYNE!LL, 2795, LG, LD&E, (20090401) 
*MAJ MANUEL GONZALEZ, 0172, FA, MCCO, (20110901) 

1SG ANTHONY W. BRAGG, 2554, 31E, HHC, 705TH MP BN, (20110801) 
MSG GREGORIO VILLANUEVAOCHOA, 6973, 68W, HHC, USDB, (20091101) 
SFC BRUCE L. SMITH, 8619, 31E, 165TH MP CO, (20090801) 
SFC SEAN L. HOOKER, 8101, 31B, 500TH MP CO, (20121001) 
SFC AMANDA S, JENKINS, 5226, 92Y, 291ST MP CO, (20130701) 

Pursuant to the authority of General Order number 16, Headquarters, 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 meet at the courtroom, 415 Custer Ave, Building 244, 
Fort Leavenworth, Kansas 66027, unless otherwise directed: 

LTC RYAN D. STRONG, 3544, Ml, LD&E, (20091101) 
LTC THOMAS GOLDNER, 1371, IN, LD&E, (20100201) 
l TC MICHAEL J CATHEY, 4705, LG, LD&E, (20100901) 
LTC GLENN R. MOSHER, 8442, FA, LD&E, (20101101) (BASD: 19930720) 
l TC RICHARD B. DAVENPORT, 4569, PO, LD&E, (20101101) (BASD: 19930728) 
l TC RANDY T. JOHNSON, 1289, AV, USACAC - FT. LVN, (20110201) 
LTC MICHAEL L. ESSARY, 0315, AD, MCTP, (20111101) (BASD: 19940423) 
LTC JEFFREY E. REDECKER, 7621, AC, MCTP, (20111101) (BASD: 19941015) 
LTCADAM M. CHALMERS, 8693, EN, MCTP, (20131201) 
LTC AMANDA 8. AKERSVORNHOLT, 7560, LG, LD&E, (20140301) 
MAJ CEDRIC L. J. BURDEN, 9611, IN, MCTP, (20071101) 
MAJ MARIA A. STEWART, 9841, AG, USACAC - FT. LVN, (20071201) (BASD: 19930415) 
MAJ RODNEY D. JOHNSON, 8374, MP, MCTP, (20071201) (BASD: 19980103) 
CPT JENNIFER A. EVANS, 4250, MS, MEDDAC, (20080701) 
CPT BRIAN L. SMITH, 4164, Ml, MCTP, (20090601) 
CPT KATHRYN A. CRANE, 7659, MC, HHC, 40TH MP BN, (20120608) 
CPT SARAH L. JABO, 2315, SP, HHC, 40TH MP BN, (20131201) 



CONTINUATION SHEET FOR General Court-Martial Convening Order Number4">, \0 <i, 
Headquarters, United States Army Combined Arms Center and Fort Leavenworth, Fort 
Leavenworth, Kansas 66027-2300 

MSG RONNY 0. DACOSTA, 7948, 79S, USACAC- FT. LVN, (20090201) 
MSG LUIS OLMOJIMENEZ, 4078, 31E, HHC, USDB, (20101001) 
MSG ERIC MAINU, 7796, 5iC, MCTP, (20130701) 
SFC BRIAN A. WALLACE, 9095, 31E, HHC, USDB, (20080501) 
SFC GRANT L. PRATT, 0932, 68W, MEDDAC, (20081101) (BASD; 19941030) 
SFC DOUGLAS C. APPELGREN, 7645, 31E, HHC, JRCF, (20081101) (BASD; 19970820) 
SFC AARON R HEIZER, 0425, 31 E, 526TH MP CO, (20081201) 
SFC NICHOLAS A. HOAD, 4330, 31E, HHC, JRCF, (20090801) 
SFC DANNY L. LICCIARDI JR , 3424, 56M, USACAC - FT. LVN, (20100701) 
SFC RENE M. SALAZAR, 3375, 31 HHC, USDB, (20101001) 
SFC BRIANS. WILDMAN, 8615, 31E, 256TH MP CO, (20101201) 
SFC DUSTIN A. CLAYTON, 2785, 11 B, MCTP, (20120501) 
SFC SHAWN D. BRYANT, 5690, 31 B, SOOTH MP CO, (20120801) 
SFC CEDRIC M. WILSON, 1887, 42A, HHC, 15TH MP BOE, (20130201) 
SFC SAMANTHA KELLY, 4338, 42A, USACAC - FT LVN, (20140301) 
SSG JIM K. MEDINA GARCIA, 5137, 42A, MCTP, (20051101) 
SSG ROGELIO 0. AGUILAR JR, 4887, 68X, HHC, JRCF, (20081101) 
SSG ERICA R HALLADAY, 4712, 68X, HHC, USDB, (20090101) 
SSG ALEJANDRA JOHNSON, 9623, 31E, HHC, 15TH MP BDE, (20110301) 
SSG ALDRIN M. TEJADA, 9898, 12H, HHC, 40TH MP BN, (20111201) 
SSG SHALYNN A. EVANS, 3619, 51C, MCTP, (20120101) 
SSG NATHANlEL BENTON JR., 3253, 31E, HHC, 40TH MP BN, (20120601) 

*Temporarily excused when enlisted panel is requested. 

This Court-Martial Convening Order supersedes Genera! Court-Martial Convening Order 
Number 1, dated 6 February 2014. All cases previously referred to General Court-Martial 
by Court .. Martial Convening Order 1, dated 6 February 2014, as amended by Court-Martial 
Convening Order Number 3, this headquarters, dated 7 March 2014, as amended by Court
Martial Convening Order Number 6, this headquarters, dated 29 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 !he date of 6 May 2014. 

BY COMMAND OF LIEUTENANT GENERAL BROWN: 

DISTRIBUTION: 
1 - Each Member 
1 - Adjutant General 
1 - Military Judge 
1 - Defense Counsel 

SANTIAGO 
LTC, JA 
Deputy Staff Judge Advocate 
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MJ: This Article 39(a) session is called to order. 

TC: Your Honor, this court-martial is convened by General 

3 Court-Martial Convening Order Number 10, Headquarters, United States 

4 Army Combined Arms Center and Fort Leavenworth, dated 6 May 2014, 

5 copies of which have been furnished to the military judge, counsel, 

6 and the accused, and which will be inserted into the record at this 

7 point. 

8 The charges have been properly referred to this court for 

9 trial and were served on the accused on 21 November 2014. The five 

10 day statutory waiting period has expired. 

11 The prosecution is ready to proceed with the arraignment in 

12 the case of the United States versus Major Antiwan M. Henning. 

13 The accused and the following persons detailed to this 

14 court are present: 

15 COLONEL JEFFERY R. NANCE, MILITARY JUDGE; 

16 CAPTAIN JOSEPH A. MORMAN, TRIAL COUNSEL; and 

17 CAPTAIN RUSSELL D. WARDLOW, DEFENSE COUNSEL. 

18 Ms. Ruth Vaughn has been detailed reporter for this court and has 

19 been previously sworn. 

20 I have been detailed to this court-martial by Colonel John 

21 S. T. Irgens, Staff Judge Advocate, US Army Combined Arms Center and 

22 Fort Leavenworth. 
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1 I am qualified and certified under Article 27 Bravo and sworn under 

2 Article 42 Alpha, Uniform Code of Military Justice. I have not acted 

3 in any manner that might tend to disqualify me in this case. 

4 MJ: All right, thank you, Trial Counsel. 

5 Defense Counsel, have you received Section III disclosures 

6 to your satisfaction? 

7 

8 

DC: Yes, Your Honor. 

MJ: Major Henning, you have the right to be represented by 

9 Captain Wardlow who's your detailed military defense counsel. He is 

10 provided to you at no expense to you. You also have the right to 

11 request a different military lawyer to represent you, and if the 

12 person you requested were reasonably available, he or she would be 

13 detailed to represent you free of charge as well. If your request 

14 for this other military lawyer were granted, you wouldn't have the 

15 right to keep the services of Captain Wardlow on your case because 

16 you're only entitled to one free military lawyer. You could request 

17 his superiors to allow him to stay on the case, but your request 

18 would not have to be granted. 

19 Now in addition you may be represented by a civilian 

20 attorney. A civilian attorney would have to be provided by you at no 

21 expense to the government. If you were represented by a civilian 

22 attorney, you could keep your military attorney or attorneys on your 

23 case to assist your civilian attorney or you could excuse your 

3 



1 military attorney and be represented only by your civilian attorney. 

2 All of that that I just explained to you is your rights to counsel or 

3 your rights to representation. Do you understand those? 

4 ACC: Yes, sir. 

5 MJ: Any questions about those? 

6 ACC: No, sir. 

7 MJ: By whom do you wish to be represented? 

8 ACC: Captain Wardlow and Mr. James Brun. 

9 MJ: And Mr. James Brun? 

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

11 MJ: Okay, and I' 11 note that Mr. Brun is not here today. Have 

12 you retained him, meaning that have you paid a retainer to him? 

13 ACC: Yes, sir, I have. 

14 M T• u • All right. As we discussed in the RCM 802 session which 

15 was held prior to this session, present at which were counsel for 

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

1 7 notice of appearance before the court. He can provide that to 

18 Captain Wardlow or provide it directly to me and Ms. Vaughn, 

19 whichever he prefers to do, but he's not here today for this 

20 arraignment session, so, Major Henning, do you consent to being 

21 represented for purposes of this arraignment session only by Captain 

22 Wardlow? 

23 ACC: Yes, sir. 

4 



l MJ: Captain Wardlow, would you state your qualifications and by 

2 whom you've been detailed please? 

3 DC: Sir, I've been detailed to this court-martial by Major 

4 Frank E. Kostik, Senior Defense Counsel, U.S. Army TDS Fort 

5 Leavenworth Field Office. I am qualified and certified under Article 

6 27 Bravo and sworn under Article 42 Alpha, Uniform Code of Military 

7 Justice. I have not acted in any manner which might tend to 

8 disqualify me in this court-martial. 

9 

10 

11 

12 

MJ: All right, thank you, 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 

13 either side desire to question or challenge me? 

14 

15 

16 

DC: No, Your Honor. 

TC: No, Your Honor. 

MJ: Counsel for both sides appear to have the requisite 

17 qualifications and all personnel required to be sworn have been 

18 sworn. 

19 Before trial counsel announces the general nature of the 

20 charges, I noted one typographical error on the charge sheet. On the 

21 

22 

original charges it says "Charge I". That should just be "The 

Charge". It's just a numbering thing, so, Defense, do you object to 

23 having that administrative change made to the charge sheet? 

5 



1 DC: No, Your Honor. 

2 MJ: So when we're done here, Trial Counsel, just line through 

3 the Roman numeral I and write the word "The" above "Charge" and put 

4 your initials out in the margin of the original charge sheet that Ms. 

5 Vaughn has. 

6 TC: Yes, Your Honor. 

7 M T. v. All right, now you may announce the general nature of the 

8 charges. 

9 TC: Your Honor, the general nature of the charges in this case 

10 are two specifications of rape, after 28 June 2012; one specification 

11 of sexual assault, after 28 June 2012; and one specification of 

12 abusive sexual contact. 

13 The original charge and the additional charge were 

14 preferred by Major Frederic D. Haeussler and forwarded with 

15 recommendations as to disposition by Major Frederic D. Haeussler, 

16 Lieutenant Colonel Karen S. Hanson, and Colonel Timothy R. Wulff. 

17 The Article 32 Bravo investigation was conducted on 1 

18 October 2014. 

19 MJ: And who was the Article 32 investigating officer? 

20 TC: Lieutenant Colonel Crumley, sir, Tom Crumley. 

21 MJ: The additional charge you make as a violation of what? Is 

22 what general nature--what is the general nature of the additional 

23 charge? 
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1 TC: Sir, the additional charge would be sexual assault, after 

2 28 June 2012. 

3 MJ: I think the additional charge as it's referred is a rape. 

4 It's referred as a rape as far as I can tell. A rape is any person 

5 subject to this chapter who commits a sexual act upon another person 

6 by using unlawful force against that person. 

7 

8 

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

MJ: Oh, I'm sorry, that's right. It does allege a bodily harm. 

9 Okay, you are correct. And in Specification 3 of The Charge you have 

10 as a----

11 

12 

13 

14 

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

MJ: Okay, that is correct. 

Major Henning, you have the right to be tried by a court 

consisting of at least five officer members. That is a court 

15 composed of commissioned and/or warrant officers, and in your case it 

16 would just be commissioned officers because they all have to be 

17 senior in rank to you. Do you understand that? 

18 ACC: Yes, sir. 

19 MJ: If you're tried by a court with members, the members would 

20 vote by secret written ballot and at least two-thirds of them would 

21 have to agree before you could be found guilty of any offense, and if 

22 you are found guilty of any offense, then two-thirds of the members 

23 would have to agree on any sentence in your case, and if that 

7 



1 sentence were to include confinement for more than 10 years, then 

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

3 the right to request to be tried by military judge alone. If your 

4 request for trial by me alone were approved, there wouldn't be any 

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

6 guilty of any offense, and if I found you guilty of any offenses, I 

7 alone would determine an appropriate sentence for you. 

8 Do you understand the difference between a trial before 

9 members and a trial by military judge alone? 

10 

11 

12 

13 

14 

15 

16 

17 

ACC: Yes, sir. 

MJ: And do you understand the choices that you have? 

ACC: Yes, sir. 

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

DC: Sir, the defense would wish to defer entry of---

MJ: Forum selection? 

DC: Yes, sir. 

MJ: Okay, forum selection is deferred. Because forum selection 

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

19 nevertheless be arraigned. 

20 

21 

22 

23 

DC: Yes, sir. 

TC: All parties to the trial have been furnished a copy of the 

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

DC: The accused waives the reading. 
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1 MJ: The reading of the charges may be omitted. 

2 [THE CHARGE SHEET FOLLOWS AND IS NOT A NUMBERED PAGE.] 

3 [END OF PAGE] 

4 

5 
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1 TC: Both the charge and the additional charge is signed by 

2 Major Frederic D. Haeussler, a person subject to the Code as accuser, 

3 is properly sworn to before a commissioned officer of the armed 

4 forces authorized to administer oaths, and is properly referred to 

5 this court for trial by Lieutenant General Robert B. Brown, the 

6 Convening Authority. 

7 MJ: All right. Accused and defense counsel please rise. 

8 [The accused and defense counsel stood.] 

9 MJ: Major Antiwan M. Henning, I now ask you how do you plead. 

10 Before receiving your plea, I advise you that any morion to dismiss 

11 or grant other relief should be made at this time. You may be 

12 seated, Major Henning. Captain Wardlow will do the talking from this 

13 point on. 

14 DC: Sir, Major Henning requests to defer entry of pleas and 

15 motions. 

16 MJ: Okay. Pleas and motions are deferred. 

17 Major Henning, what has just happened--thank you, Captain 

18 Wardlow. What has just happened is called an arraignment and an 

19 arraignment has certain legal consequences, one of which I'd like to 

20 explain to you now. Under ordinary circumstances you have the right 

21 to be present at every phase of your trial. However, now that you 

22 have been arraigned if you're voluntarily absent on the day the trial 

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

10 



1 forward all the way up through and including sentencing, if 

2 necessary, without you being present. Do you understand that? 

3 ACC: Yes, sir. 

4 MJ: So it's critical that you keep your chain of command and 

5 your defense counsel apprised of your whereabouts at all times 

6 between now and when this case goes to trial. As I mentioned, the 

7 case is scheduled for the 2~ of March. I issued a pretrial order 

8 yesterday, setting the case for the case for the 25th of February with 

9 a motions hearing on the 2Jrd of January. 

10 In the R.C.M. 802 session defense counsel let me know that 

11 he was not aware that Mr. Brun would not be available on that week 

12 that I had set the case for trial when Captain Wardlow submitted the 

13 electronic docket request, and so that caused me to end up setting 

14 the date at a time that Mr. Brun would not be available. Based upon 

15 what Captain Wardlow represented to me, based upon his discussion 

16 with Mr. Brun, Mr. Brun is available the following week, the 2"" of 

17 March and so I moved the trial ahead three or four days on the docket 

18 to begin on the 2nd of March when Mr. Brun will be available. The 
/J;•c) 

19 motions hearing date is still on the 2Jrd/of March and Captain Wardlow 

20 is going to go back to Mr. Brun and find out if that date is suitable 

21 f ' . _or nirn, and if not, we'll find another date to do the motions 

22 hearing in this case. 
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l Is that an accurate reflection of what was discussed in the 

2 R.C.M. 802 session, Counsel? 

3 

4 

5 

DC: Yes, Your Honor. 

TC: Yes, Your Honor. 

MJ: Including what I talked about earlier about Mr. Brun's 

6 notice of appearance and so forth? 

7 

8 

9 

DC: Yes, Your Honor. 

TC: Yes, Your Honor. 

MJ: All right, anything else to take up before we adjourn this 

10 Article 39(a) session? 

11 

12 

13 

DC: No, Your Honor. 

TC: No, Your Honor. 

MJ: All right, this Article 39(a) session is adjourned. 

14 [The Article 39(a) session adjourned at 0917 hours 4 December 2014.] 

15 [END OF PAGE] 
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1 [The 39 (a) session convened at 0832 hours 24 April 2015.] 

2 MJ: This Article 39(a) session is called to order. All parties 

3 present when the court recessed are again present, except Colonel 

4 Jeffery Nance, whom I have replaced as military judge [LTC Charles L. 

5 Pritchard]; Mr. James Brun is now present as civilian defense 

6 counsel. Mr. Brun, please announce your qualifications. 

7 CDC: Your Honor, I'm an attorney and licensed to practice law 

8 in the states of Kansas and Missouri and the federal courts in Kansas 

9 and Missouri. I'm a member in good standing of the bars in Kansas 

10 and Missouri. I have not acted in any manner which might tend to 

11 disqualify me in this court-martial. 

12 [The civilian defense counsel was sworn by the military judge.] 

13 MJ: I've been properly certified and sworn, and detailed myself 

14 to this court-martial. I'm not aware of any matter that might be a 

15 ground for challenge against me. Does either side desire to question 

16 or challenge me? 

17 

18 

19 

CDC: No, Your Honor. 

TC: No, Your Honor. 

MJ: Counsel for both sides appear to have the requisite 

20 qualifications and all personnel required to be sworn have been 

21 sworn. 

22 The court held various R.C.M. 802 conferences with counsel 

23 by email, discussing docketing, potential motions and the interplay 
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1 between them. A defense request for enlargement of time to file 

2 motions, which the court granted; a defense request for continuance 

3 for the motions hearing based on expert availability, which the court 

4 granted; and Mr. Brun's notice of appearance. 

5 On 3 April I held an 802 conference with counsel in person 

6 where the government indicated they would move to dismiss 

7 Specification 2 of the charge. We discussed witness/accused for the 

8 motions, changes in the parties in the convening orders, and the fact 

9 that the government agreed to produce an adequate substitute for the 

10 evidence the defense sought to compel, and that the defense was 

11 withdrawing its motion to compel. 

12 My understanding is that the defense expert produced its 

13 own electropherograms from the Kansas City Police Crime Lab data and 

14 that the crime lab was going to review those electropherograms to 

15 determine if they accurately reflect the digital data the crime lab 

16 analyst used. 

17 This morning I held an 802 counsel--802 with counsel in 

18 person where we discussed continuing the trial by one week to 

19 accommodate a personal issue of the defense expert witness. Trial is 

20 now scheduled for 12 to 15 May. 

21 Counsel, does that accurately summarize the various 802 

22 conferences? 

23 DC: Yes, Your Honor. 
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1 TC: Yes, Your Honor. 

2 MJ: Government, please announce the changes to the convening 

3 order. 

4 TC: Your Honor, the change to the convening order is that 

5 General Court-Martial Convening Order Number 1, Headquarters, United 

6 States Army Combined Arms Center and Fort Leavenworth, dated 17 

7 December of 2014, copies of which have been provided to the military 

8 judge, counsel, and the accused. 

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

10 you. That is the different compositions of the court-martial by 

11 which you may elect to be tried. Do you need me to repeat those 

12 rights? 

13 

14 

15 

16 

17 

18 

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 arraigned. 

19 Defense, are you prepared to proceed on your motions? 

20 DC: Yes, Your Honor. 

21 MJ: All right. Go ahead. 

22 [The following page is CMCO Number 1, mentioned previously on this 

2 3 page and is an unnumbered page.] 
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1 DC: Prior to calling the witness though I just wanted to make 

2 sure that we can get Dr. Krane on the phone. 

3 TC: Your Honor, prior to calling the witness the government 

4 would like to move to dismiss Specification 2 of Charge I. 

s 

6 

MJ: 

TC: 

Okay, on what grounds? 

Your Honor, the Specification of the Additional Charge is 

7 charged in the alternative and therefore the government moves to 

8 dismiss Specification 2. 

9 

10 

11 

12 

13 

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, Specification 2 of Charge I is dismissed under 

14 R.C.M. 907 (d) (3) (b). Go ahead. 

15 [Dr. Daniel Krane was called telephonically] 

16 Dr. Krane: Hello, this is Dan Krane. 

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

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

19 the hearing now? 

20 

21 

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

DC: All right, sir, so what--so if you could just stand by 

22 we're going to call the first witness, okay, and please let us know 

23 if you can't hear at any point, okay? 
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1 

2 

3 

4 

5 

Dr. Krane: I will certainly do that. Thank you. 

DC: And, sir, the defense calls Miss Jessica Hanna. 

Dr. Krane, sir, can you hear me from here? Dr. Krane? 

Dr. Krane: Yes, I can hear you. 

DC: Okay, thank you. 

6 JESSICA HANNA, civilian, was sworn as a witness for the defense, was 

7 sworn, and testified as follows: 

8 DIRECT EXAMINATION 

9 Questions by the trial counsel: 

10 

11 

12 

Q. 

A. 

Q. 

13 residence? 

14 

15 

A. 

TC: 

You are Miss Jessica Hanna? 

I am. 

And could you please state your current city and state of 

I live in Kansas City, Missouri. 

Thank you. 

16 Questions by the defense counsel: 

17 Q. Miss Hanna, you're employed by the Kansas City--KCPCL, 

18 Kansas City Police Criminal Laboratory? 

19 

20 

A. 

Q. 

Correct. 

And you actually performed the testing involved with the 

21 case for Major Antiwan Henning? 

22 A. Yes, I performed some testing. 
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1 Q. Okay. Part of that testing was the testing on what was 

2 eventually labeled as the----

3 [The court reporter indicated she could not hear the witness and the 

4 mic was adjusted.] 

5 Q. So, Miss Hanna, you performed the DNA analysis on the 

6 stains that were identified during the serological screening of the 

7 underwear that was collected in this case, correct? 

8 

9 

A. 

Q. 

Correct. 

And you identified several profiles, one of them--a couple 

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

11 right? 

12 

13 

A. 

Q. 

Minor genetic information. 

Okay. I would like to talk about that minor profile, but 

14 I'm just going to--for your convenience I'm just going to refer to 

15 that as the minor profile, okay? 

16 

17 

A. 

Q. 

Okay. 

Now, at this point--well, from your testing you can't 

18 actually determine how many minor--how many contributors there were 

19 that made up that minor profile, correct? 

20 A. In the testing it was very minimal, so we're not 

21 comfortable stating it was one or more than one contributor; correct. 
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J. Q. Okay, so in terms of the conclusions that you can draw you-

2 -you can say it \<Jas one or more, but you can't be more specific than 

3 that? 

4 

5 

A, 

Q. 

Correct. 

Okay. Ho1-.r much teinplate DNA vias used in te:c1ns of 

6 generating that profile and analyzing that profile? 

7 

8 

9 

A. 

Q. 

A. 

Can I look at my notes? 

Yes. 

[Looking through notes] The total template DNA was 1 

10 nanogram and that's all--that's the human amount used. 

11 Q. And could you describe for the cour:t the statistical 

12 analysis that you performed in generating a random match probability 

13 or a modified random match probability for that minor profile? 

14 A. So for the minor profile because we say that it's more or 

15 more than one, \·le dor1' t say it's just oi1e, I did a_-.. -what we call an 

16 allelAs presenk statistic, so what you do is you use that allele so 

17 that information that's in each of the locus and you take into 

lB account a person that has that and any other possible allele i.n th{::: 

19 population, and that's used at each of those locations. 

20 

21 

Q, 

A. 

And then how do you arrive at the fina.l number? 

So each of the locations you get a locus frequency and this 

22 is how you do any kind of statistic, and each of those locations are 
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1 Q. Okay, so in terms of the conclusions that you can draw you-

2 -you can say it was one or more, but you can't be more specific than 
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15 more than one, we don't say it's just one, I did a--what we call an 

16 alleles presence statistic, so what you do is you use that allele so 

17 that information that's in each of the locus and you take into 

18 account a person that has that and any other possible allele in the 

19 population, and that's used at each of those locations. 

20 

21 

Q. 

A. 

And then how do you arrive at the final number? 

So each of the locations you get a locus frequency and this 

22 is how you do any kind of statistic, and each of those locations are 
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1 then multiplied together to get the profile frequency or the genetic 

2 information frequency. 

3 Q. And how does the issue of not knowing the number of 

4 contributors, how does that factor into your statistical analysis? 

5 A. In this case it makes it actually a more conservative 

6 statistic because I'm taking into the assumption that whoever--

7 anybody that could have that allele and any other allele in the 

8 population would be included in that instead of just saying it's this 

9 one person and this is their profile. 

10 Q. And is there a--is there a source, sort of a standard 

11 source that your laboratory uses in terms of guiding it for what--

12 well, strike that question. Do you know what the SWGDAM guidelines 

13 are for genetic testing and genetic analysis? 

14 

15 

A. 

Q. 

Yes. 

So where would your lab identify where the guidelines allow 

16 for the kind of calculation that you did in this case? Can you point 

17 us to what source of authority your lab uses to use the analysis that 

18 you just described? 

19 

20 

21 

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 

comrnuni ty--or comrnuni ty. It's not something that is set. In the 

22 guideline it states that not every example can be stated of exactly 

23 what you do; that you have to do whatever your assumptions say that 
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1 you do, so we do a modified version of things that are listed in the 

2 

3 

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 

4 ideas that you can use for this and it's what we've done and used for 

5 over 15 years for this type of statistic. 

6 Q. Would you say that the statistical calculation you did was 

7 a modified random match probability? 

8 A. If you get into the terms that SWGDAM uses versus what we 

9 use at our laboratory, yes, it's a--like--it's a modified version of 

10 the unrestricted one. 

11 Q. Okay. Are you aware that SWGDAM states that a modified 

12 random match probability requires an assumption or a known value for 

13 the number of contributors for a sample? 

14 A. That's why it's a modified version, so what we're doing is 

15 we' re basing--our statistic is backing up what our assumptions are, 

16 so my assumptions are that I don't know the number of contributors 

17 and that there is a dropout occurring, so what I am doing is making a 

18 statistic that goes with those assumptions that we follow. So in 

19 SWGDAM it says you have to base your statistic based on your 

20 assumptions, and so what my--those were my assumptions and this is 

21 the way to do a statistic based on my assumptions. 
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1 Q. Right, but SWGDAM specifically says when you have--you 

2 could only use a modified RMP when you actually assume a particular 

3 number of contributors, right? 

4 A. They actually say the unrestricted. They don't use the 

5 term "modified", so we're modifying it. 

6 

7 

Q. 

A. 

Okay. 

They're saying unrestricted random match probability, so 

8 we're modifying that to be able to take in account--there is a 

9 portion of the SWGDAM guidelines that talk about going into allelic 

10 dropout with random match probability, and, again, it's modified 

11 version that we do where our assumptions--our statistic is backing 

12 what our assumptions say, so there's the way that we can give weight 

13 to what our assumptions and conclusions are. 

14 Q. So maybe you can help me then because what I looked at, and 

15 again speaking as a layman, I looked at the interpretation 

16 guidelines, you know, the 2010 version, the most recent version of 

17 those guidelines, page 12 states "while the random match probability 

18 is commonly thought of in terms of single source profile the 

19 application of this formula to evidentiary profiles inherently 

20 includes an assumption of the number of contributors to the DNA 

21 sample. As such this document also applies to the term RMP to 

22 mixture calculations where the number of contributors is assumed and 

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

2 was different? 

3 A. So we didn't make--we didn't make a conclusion on the 

4 number of contributors. My assumption is that it--anybody--that is 

5 one or more than one contributor, so I'm not making a conclusion on 

6 that. So, statistically I'm taking into account any dropout that 

7 could possibly be occurring instead of saying that all those alleles 

8 are there and it's that one person, so that's what's different in my 

9 statistic of taking into--taking in that it might be more than one 

10 person. 

11 Q. But didn't the ultimate number you came up with assume that 

12 it was all from the same person? 

13 

14 

A. 

Q. 

No, it did not. 

How did you account for the fact that there could have been 

15 a contributor, for instance, of the five loci, another person could 

16 have contributed to one or more of those loci? 

17 A. So alleles present statistics, so each of those locations 

18 to be matching that you have to have at least one of those alleles 

19 that's showing at each location. Statistically what we're taking 

20 into account is each one of those alleles and anything else that 

21 could possibly be would be included in that, so it does put into-

22 that those--that a person has to have each one of those, but it 

23 doesn't say that's the same person and i.f you look at specifically--
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1 let's see, the THOl locus where there's two alleles, typically if you 

2 had one person you would say those two go to that same person because 

3 each person has one from their mom, one from their dad. You have two 

4 things of genetic information. In this case I'm saying I don't know 

5 if it's one or more than one, so those two pieces of genetic 

6 information aren't put together saying that this person is a 6, 9. 

7 They're actually calculated separately that this person could have a 

8 6 or anything else and could have a 9 or anything else. 

9 Q. One moment. So in paragraph 5.2.2.3 of those--of that 

10 same SWGDAM guidelines document that I referenced it says--since you 

11 mentioned alleles present, it states that an example of what 

12 calculation is used for an alleles present statistic accounting for 

13 dropout--well, excuse me; 5.2.2.3 says "In a mixture--in a mixture 

14 having at a locus alleles P, Q, and R, assumed to be from two 

15 contributors, where all three alleles are below the stochastic 

16 threshold, the interpretation may be that the two contributors could 

17 be heterozygote-homozygote, pairing where all alleles were detected, 

18 a heterozygote-heterozygote paring where all alleges were detected or 

19 heterozygote-heterozygote pairing where a fourth allele might have 

2 0 dropped out." So is it the case in your view that the SWGDAM 

21 guidelines allow for an alleles present calculation when you have an 

22 unknown number of contributors or when you have two specific--an 

23 assumption of two contributors? 
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1 A. It's whatever your assumptions is. If you' re saying it's a 

2 lower peak height, so it depends on what you're saying is your--if we 

3 get into like a stochastic threshold where you' re saying that you 

4 know all the alleles are there v<::rsus if you don't know l:he alleles 

5 are there, so in n1y opinion it doesn't matte:r if you' re saying you 

6 know the nurnber of contributors or don't. It's just if you know that 

7 the alleles are there or if they're below your stochastic threshold 

8 where you have to say it could be something else that's dropping out. 

9 Q. I'd like &o talk a little bit about stochastic threshol.ds. 

10 Could you explain what a stochastic threshold is, just for----

A. Yeah, so when we develop profiles you have an amount 

12 f~orescen'lf- that's added to each of the alleles that you're looking 

13 at. ·rhat' s detected and tells you how much DNA is there based on how 

14 
v (.i!.. . 

much fl'orescent 1.s seon and observed, and to make·---based on your 

15 testing, based on your testing of the cases and working it you've set 

16 a threshold of where you would see somethi.ng and have the sister 

J. 7 alleles--we talked about that there's two alleles per person, not 

18 dropout, so not possibly have a PCR effect of dropping out and not 

19 being seen, ~o in--our laboratory has--we have a 300 RFU, so 300 

v 
20 fl"'orescent uni ts, you have to have t.ha t before you can say there's a 

21 possibility that a sister allele to that person could be below 

22 threshold or we could not be seeing it. 
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l Q. Right, but specifically the stochastic threshold which--

2 well, could you corruuent on how your lab adjusts or deals with the 

3 possibility of a stutt~r and how to distinguish that? 

4 A. J\ stutter? 

5 Q. Um-hum. 

6 A. So a stutter peak is a PCR product. that can occur--that 

7 does occur and is documented occurring. It's usually about a base 

"'. 
fl pair i1ead of the allele that's being called. Through a validation 

9 and through published data we have a percentage that you expect to 

10 see, like a max percentage of how much--or a few would be there based 

:f 
11 on the allele it's coming from, and so if it's under that max 

12 percentage, it's filtered out so we don't see it. S'o if, say, one's 

13 like 15 percent j_f something--go to specific instance, if it's like 

14 an 11, the allele is an 11, at 10 you might see like a little--

15 sornething' s there, but if it's below the 15 percent stutter ratio, 

16 then it's not considered an actual allele; it's considered a possible 

17 stutter. 

18 Q. And that's by--that' s with the~-that' s in terms of 1·1hat the 

t9 computer software does in terms of automatically filtering it out if 

20 it's below that range. 

21 A. That's how we've set out our corn1Juter software, correct. 
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Q. However, in terms of when you do your analysis you look at 

2 it to see whether or not what has been identified as a stutter peak 

3 by the software might be an actually allelic peak, right? 

4 A. If it's in our range we wouldn't consider it that, so if 

5 it's under our stutter range, we wouldn't consider an actual allele 

6 peak because it could be expected to be a stutter, so we wouldn't 

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

8 allele. 

9 Q. Okay. The SWGDAM guidelines specifically say that if a 

10 peak is below--at 3.5 dash-- 3.5.8.3, "If a peak is at or below the 

11 expected stutter threshold it is generally designated as a stutter 

12 peak. However, it should also be considered as a possible allelic 

13 peak particularly if the peak height of the potential stutter peaks 

14 is consistent with or greater than the heights observed for any 

15 allelic peaks that are conclusively attributed.u So the peaks that 

16 were conclusively attributed in this case involved peaks that were in 

17 the hundred, two-hundred range, right, even lower than that, right? 

18 

19 

A. 

Q. 

There are low peak heights for the minor, yes. 

So the stutter peak heights from potentially major profiles 

20 were about the same as the actual allelic peaks that you identified, 

21 correct? 

22 A. And I think from what you're reading without reading it 

23 they're saying you have to take into account and make sure that 
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1 you're not calling that an allele that where it could be an actual 

2 just stutter. 

3 Q. Okay, so it actually says "However, it should also be 

4 considered as a possible allelic peak particularly if the peak height 

5 of the potential stutter peaks is consistent with or greater than the 

6 height observed for any allelic peaks that are conclusively 

7 contributed." 

8 A. And that would be something like if I was doing mixture 

9 notes and saying that it was one person, only one person and I was--

10 if--and I think if the peaks were even higher is what they're talking 

11 stutter, because there are circumstances that you would want to take 

12 that into account. In this case where I'm not saying it's just one 

13 person and saying whose alleles have to be there I'm not missing any 

14 information or I'm not falsely saying that it's--um--like somebody 

15 is an 11, 11 when they could have had something that's in stutter and 

16 I'm missing, and I'm not falsely saying that. I'm just saying these 

17 are the alleles that are there and not saying it's one profile and 

18 not saying anything is homozygote, which is what they're saying why 

19 you have to take into account stutter is that you might falsely call 

20 something a homozygote versus that it could be actually a 

21 heterozygote with that allele that's in stutter. 

22 Q. Right, but how about in this case where at the D-18 locus 

23 you have an unlabeled peak at a height of 100 RFU and it's only 8.4 
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1 percent of ·the labeled 15 peak that was at that locus and--an 

2 unlabeled 17 peak of the D-18 has a height of 97 R~U and is only 9.6 

3 percent of the hel.ght of the labeled 18 peak at that locus, right, so 

4 I guess hov1 do you account for: the fact that you have this rnajor 

5 contributor with these very riigh peaks and it seems like you might 

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

7 allelic peak in the minor 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 it's not considered a 

12 peak, I'm not adding that as an allele that's possibly there. We' re 

13 

14 

15 

16 

17 

saying that that most likely is stutter and wo can't say that it's 

not, so ~·Je 1 re not going to consider somethir1g--it would be worse to 

consider something an all.ele when it's not an actual .true allele 

versus saying that it's stutter and a !?CH product, which :lii1s 

accounted for, which we've shov1n occur.red~ v1hich we see all the 

18 tirne in every profile we work. '(ou always see stutter, so ,.,e' re not 

19 going to ever give something an allele, call it an allele when it 

20 falls into the range of what our 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 
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1 an allele and you can't tell because the actual allelic peaks are 

2 about the same height and that potential stutter, potential allele 

3 peak would actually be exculpatory, for instance, in a case like 

4 this. Your--the position of your lab in that circumstances is to do 

5 what? 

6 A. Again, if it fits into our stutter range it's considered 

7 

8 

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 

9 the range, that's what it is going to be. 

10 Q. Okay. Would you agree that there's no generally accepted 

11 means of attaching a--like a statistical weight to a mixed DNA sample 

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

13 not? 

14 

15 

16 

A. 

Q. 

A. 

A might be we--that's what I did in this case. 

Okay. 

We have an alleles present statistic that's--again, 

17 whatever the statistic we did matches our assumption is generated. 

18 

19 

20 

21 

Q. 

A. 

DC: 

So you think you can do that? 

Correct. 

Thank you, ma'am, I have no further questions. 

MJ: Captain Wardlow, repeat again your last question. 

22 tell me what it was. 
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1 DC: Yes, sir. The last question was simply that I asked Miss 

2 Hanna if she would agree that there's no generally accepted means of 

3 attaching a statistical weight to a mixed DNA sample with an unknown 

4 number of contributors where there may have been allelic dropout, and 

5 she indicated that they could. 

6 MJ: Right. 

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

8 MJ: Do me a favor. Just check that Dr. Krane is still 

9 listening. 

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

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

12 Tr. 
'-'. Okay, thank you. 

13 CROSS-EXAMINATION 

14 Questions by the trial counsel: 

15 Q. You went over in great detail sort of the science that you 

16 did, that you employed at the KCPCL in this particular case, but you 

17 kind of jumped around in a few areas, so I just want to talk about 

18 the science and what it is specifically, and if you could just take 

19 it linear for us. So when you received the sample--when you signed 

20 out the sample from the evidence lab what is the first thing that you 

21 did with respect to that particular sample? 

22 A. So we take it through our whole DNA process, so first we 

23 take it through an extraction process where we're separating the DNA 
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1 fron1 the subtrate, \•1hatever it's on, and then separating the Dt~A out 

2 from the cells and getting rid of everything else that could be 

3 possibly--that's in cells and making it just pure DNA. Then we take 

4 it to a quantitative p.rocess where we finci out how much DNA is there, 

5 how rouch tnaJ.e DNA is there. from there we deterrnine the appropriate 

6 

7 

8 

amount, do kind of like a normalization to find the template amount 

that you want to amplify so then the amplification process is where 

v 
the fl"orescent tag gets attached to the areas that we' re looking at 

9 and we make--it' s a copy machine. We make mil.lions of copies of that 

10 location and how much is there. From there it goes to a detection 

11 stage, so it goes through an instrument and the alleles that were 

12 copied ate detected and separated out in through the software, and 

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

11 things like that. 

15 Q. Okay. 

16 A. And then compare it and add a statistic behind any matches, 

17 possible matches. 

18 Q. Okay, No1·1 is this particular form of DNA analysis is that 

19 something that's accepted in your community? 

20 A. Yes. 

21 Q. Is that something that can be reviewed? 

22 A. It is. 

23 Q. Okay. Is it something that you document in notes? 
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1 

2 

3 

4 

A. 

Q. 

A. 

Q. 

It is. 

And did you do those things in this case? 

I did. 

And to your knowledge were those notes and documents 

5 provided to the government, to myself? 

6 

7 

A. 

Q. 

As part of discovery, correct. Yes. 

And about two weeks ago I forwarded an electropherogram to 

8 your laboratory and that electropherogram was provided to me by Dr. 

9 

10 

11 

12 

Krane. 

A. 

Q. 

A. 

Did you receive that electropherogram? 

I did. 

And did you conduct an analysis of that electropherogram? 

I looked at it and compared it to our project, our 

13 electronic project. 

14 Q. Okay. And from your review of that electropherogram did it 

15 seem as though Dr. Krane and his associates were able to reanalyze 

16 your data? 

17 A. It looked like from what the list was they had the same 

18 information that we had in our project. 

19 

20 

Q. I want to talk about the formula that you used to generate 

your random match probabilities in this case. Can you just please 

21 describe it from beginning to end? Just describe what that formula 

22 is. 
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1 A. Okay. So for any formula we' re looking at the locus 

2 frequency so we're finding out at each of those locations how 

3 frequent the alleles that are in there are considered. When you go 

4 to do a full profile when you put it all together you multiply that 

5 all together because they're all independent events of how you--or 

6 how DNA is inherited, so in this case what we're looking at is just 

7 if the allele is there and comparing it to the person and they have 

8 to have an allele at each of those locations. In this case, again, 

9 putting it together is just doing the statistic on hew frequent that 

10 allele is with anything else in the population, any other sister or 

11 the other allele that could possibly go with it including a 

12 homozygote or a heterozygote of any other thing. Those were 

13 multiplied together for the four locations that we have and a profile 

14 frequency was developed. 

15 Q. Okay. Now the equations that you used in this case, are 

16 those equations standard in the KCPCL? 

1. 7 

18 

19 

20 

21 

22 

A. 

Q. 

A. 

Q. 

A. 

Q. 

Yes, they are. 

Did you make those up for this particular case? 

No, I did not. 

Were they published in a policy guideline that---

They' re in our procedures. 

Could you explain that? 
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1 A. In our procedures we have operating procedures that we use 

2 step by step for everything that we do and we go into statistical 

3 analysis of all different situations that possibly could occur in the 

4 laboratory. 

5 Q. Okay. Now, how often is your laboratory externally 

6 audited? 

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

8 every other year from that audit, and then that's in tune with the 

9 every five years of the whole laboratory audit. 

10 Q. Now, are these policies and equations, are they part of 

11 what's audited externally? 

12 

13 

A. 

Q. 

Yes, they are. 

To your knowledge has your laboratory ever failed an 

14 external audit? 

15 

16 

A. 

Q. 

Not with this kind of information, no, they've not failed. 

Ma'am, I'd like for you to talk a little bit about the 

17 different--in your mind the difference between the science of what 

18 you did in this particular case and the conclusions that you drew, if 

19 you could just draw a distinction, ma'am. 

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

21 with every----
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1 Q. Just generally speaking if you could draw a distinction 

2 between the science of conducting a DNA analysis and then the process 

3 by which you draw a scientific conclusion. 

4 A. Okay, so we get--we have the results, we have information 

5 that is reviewed and everybody can replicate, and then from that 

6 information we draw conclusions based on our training, based on our 

7 validations, based on our experiences and, again, that's something 

8 that can be looked upon and people can draw their own conclusions, 

9 but in our laboratory it's also technically reviewed and the person 

10 has to agree with our conclusions and results. 

11 Q. And so you agree with the statement that there is a 

12 difference between the science that's employed at the KCPCL and then 

13 the conclusions that are drawn based on that science? 

14 

15 

A. 

Q. 

There can be, yes. 

And the conclusions are your particular conclusions drawn 

16 based off of this particular scientific test? 

17 

18 

19 

A. 

TC: 

DC: 

Correct. 

No further questions, ma'am. 

No redirect, Your Honor. 

Thank you. 

20 EXAMINATION BY THE COURT-MARTIAL 

21 Questions by the military judge: 

22 

23 

Q. 

A. 

Okay, so let's back up. 

Okay. 

Let's pretend I'm a Jrd grader. 

36 



1 Q. So you have a chromosome·~---

2 A. Yes. 

3 Q. --and it has locations on the chromosomes. 

A. Yes. 

5 Q. And there are alleles attached to those locations? 

6 A. Alleles are part of that location, yes, So \·That allele is·-

7 

8 Q. Okay. One allele from mom and one allele f:rom dad? 

9 A. Correct. 

10 Q. At each one of the locations? 

11 A. Correct. 

12 Q, Okay. And so you inject some so:ct of t1brescence and it 

13 tells me--tells you whether an allele is present al a particular 

14 place? 

v 
15 A. Yeah, there's ce:ctai.n f.1~orescence that are attached to tags 

16 basically and those anneal to basically just have a medium replicate 

17 in nature. It happens in this--it's basically an instrument that 

18 just changes temperature so it makes DNA unanneal and then the 

19 primers that have the present on an anneal to those certain 

20 locations, so the certain locations that we' re looking at that ·we use 

21 with our kit that's used in a forensic world, so we basically--and 

22 the forensic world allows us to have the same genetic information for 

23 the most part so we can communicate in a way with like CODIS and 
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1 everything. 
v 

So, yeah, then you' re gett.i.ng the fl'orescence on there 

2 
v 

and based on how much DNA is there you get more and more flvorescence, 

3 so if you've started--if somebody had more DNA on a sample than 

4 somebody else, making multiple copies of that, addi.ng more 

5 " fl'1::lrescence to those people to when you detect it that's how you can 

6 tell the heights and who has more and who has less DNA. 

Q. Okay, so for this tf'orescence, in order to say that the 

I) 
8 allele even exists you set a certain threshold for fl'"'orescence units? 

9 A. Correct. 

10 Q. All right, and your particular threshold is 300? 

11 A. That is for--our threshold to say that i/;t even exi.sts is 

12 actually set 65 RE'Us. The 300 means-··that' s what we call 

13 stochastics, so a stochastic effect can happen when it's lower where 

14 you could maybe lose that second one, like you' re seeing one, but 

15 you're not seeing the other one or it's below our threshold, so that 

16 300 is saying when it's above there we' re not expecting th.e other one 

17 to possibly drop out, so----

18 Q. Okay, what do you mean by "dropout"? 

19 A. We'll go back to--so when you get one from your rnom, one 

20 from your dad they eould be the same, so you could both have like a-

21 one could be an 8 and one could be an 8 because it's just the amount 

?.2. .repeat you get or one could be an 11, one could be a 12. You could 

23 have differences or the sa1ne, so we different.iate--we 1 re ta1king 
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l '"' + .~ '-" ' 1 about sister alleles a-s our e-=mino ogy, YJhen you have one you' re 

2 considered a horrLozygotc. So \·Jhen you' re talking about if it's above 

3 300 and you have just one allele we are comfortable, based on our 

4 validations and experiencing that that person's a hornozygote there. 

S We know they' re not dropping out, their allele is not dropping out. 

6 We 1 re not rnissing genetic inforrnation fron1 them, a.nd then if you are 

7 under that because of stochastic effects because things can happen 

8 with PCR, we' re saying they have that <.:i.llele, but so1nething else 

9 could be there that we're not seeing, so we're taking into 

10 consideration that they have an 8, but they could be an 8 8 or they 

11 could be an 8 anyth:Ln9 else that we' re possibly not seein9 at that 

12 location. 

13 Q. Okay, so--I think I got it. In thJ.s particular minor 

14 profile that I think you called minor genetic information, what 

15 happened, what did you see? 

16 A. So in this case there was a major that-·-·well, they kind of 

17 talked about a little bit, and a minor. We separate it out by how 

18 much DNA there was. This minor was very .low. The peak heights- were 

19 very low so I--doing the analysis wasn't comfortable saying that it 

20 was one or more than one because there is only a little bit of 

21 genetic information with very l0\'1 peak;(heiqhts, so in this case with 

22 those low peak heiqhts we have to not say--again, I'm not saying it's 

23 one person so I'm not putting that genetic information together, 
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1 especially the one location that has two. I'm not saying that that's 

2 both from the same person, I'm saying that those alleles are there. 

3 They could be from one person. Through the math they could be from 

4 two people depending on what's going on, and so statistically that's 

5 how I based what we were doing with the alleles present. That answer 

6 your question? 

7 Q. Yes. But go back to the stochastic threshold and what you 

8 found in that minor profile. 

9 A. It was very low. It was under the stochastic, so that's 

10 why I'm taking into the consideration that it could be that allele 

11 with anything else because it's under our stochastic threshold, the 

12 minor is. 

13 Q. Right. So if it was over the stochastic threshold, would 

14 you have been able to say it's one person? 

15 A. Depending on how much genetic information they had there 

16 and what was going on possibly. If the peak heights would have been 

17 a lot higher it's easier to make conclusions when you have more DNA 

18 because you have more DNA and you can--you're not--you're not 

19 possibly losing anything below threshold just because of the 

20 stochastic effect occurring. 

21 

22 

Q. 

A. 

Okay, and what is this stochastic thing? 

So a stochastic effect is just based on the little amount 

23 of DNA possibly--things can happen during PCR where it's dropping out 
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1 where as--because we said that the tag -they have to go find the 

2 amount of DNA, well, again maybe because it's so little there it's 

3 not actually finding that DNA there, so you're not seeing it or it's 

4 below our threshold that we have to have to get it. Like there's 

5 only a little bit of DNA. 

6 

7 

8 

9 

10 

11 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Below a 65? 

Below a 65, yes. 

So in this particular minor profile you found---

Very low peak heights. 

--certain alleles? 

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

12 major profile and we took those alleles out and what was left were 

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

14 locations. 

15 Q. 

16 location? 

17 

18 

19 

20 

21 

A. 

Q. 

A. 

Q. 

A. 

[Audio problems] So we're dealing with the two at that 

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

And three somewhere else? 

Yes. 

So three other locations? 

Correct. 
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1 Q. And while normally if the two at one location were above 

2 the stochastic threshold they could eventually say one person here--

3 you just said these two were at this location? 

4 

5 

A. 

Q. 

Correct. 

All right, and then--so really the conclusion is that there 

6 are-- five alleles exist, they exist at these locations and above. 

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

8 because I'm not attaching like a profile that these all went to the 

9 one person. 

10 Q. So then, taking that, what conclusion are you able to draw 

11 from that? 

12 A. So--yes, what we--we didn't get into the results. What we 

13 did was then compare it to different individuals and in this case 

14 Henning matched to that genetic information and then we attached--

15 that's why we did the statistic, so any time you give a conclusion of 

16 somebody being included into any kind of genetic information, a 

17 profile or a genetic information, you have to attach a weight to it 

18 and so this is the way to conservatively attach a weight to this 

19 genetic information. 

20 

21 

22 

Q. 

A. 

Q. 

Okay, so you have Major Henning's DNA? 

Um-hum [affirmative response] . 

And he has every one of the alleles at those specific 

23 locations in that minor genetic information that you have? 
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1 

2 

A. 

Q. 

Correct. 

All right. And then how do you come up with a statistic 

3 and what does the statistic mean? 

4 A. The statistic is based on the genetic information that you 

5 have in your assumptions that you make, so a statistic is when we' re 

6 talking about the locus frequency, so the locus frequency is based on 

7 numbers of how often you see that in certain population, and then 

8 when you get that then you're giving this frequency to that genetic 

9 information at each location because that's how often you would 

10 expect to find it. The more genetic information you have, you're 

11 multiplying it together, the smaller the number the more less likely 

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

13 

14 

15 

16 

17 

have the more you're narrowing it down. That make sense? 

Q. 

A. 

Um-hum [affirmative]. 

So in this case there's not as much genetic information. 

We have five loci. All those are--or four loci, I'm sorry, five 

alleles. Those four loci are multiplied of--this person's included 

18 because they have this allele and they could have anything else in 

19 the population, so we're saying they're at 12, which they could be a 

20 12, 10, 12, 11, 12, 13, whatever has been seen in the population and 

21 then multiply those four locuses together to get--or loci together to 

22 get that allele--or the profile frequency, and in this case it's the 

23 alleles present frequency. 
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1 Q. I'm still not understanding the frequency. What is it 

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

3 whole? 

4 A. So it's not necessarily compared against anything. What 

5 was done is a database was made. We use an FBI database, and they 

6 take a sampling of individuals and get their profiles, and so for 

7 each allele at each location there is a profile frequency, so what 

8 was seen in that sampling of people and statistically we apply that 

9 to our statistics. It's not compared to anything for the whole 

10 world. They didn't test everybody in the whole world. They don't 

11 take that. They do a statistically accurate--they get statisticians 

12 involved when they're doing these sample sets to find out these 

13 allele frequencies for each allele at each of those locations. 

14 Q. So, let's see if I get this right, probably will not. 

15 Let's say the FBI has fifty people and look at fifty people's DNA and 

16 they say that out of these fifty people when you have a 12 at a 

17 particular location that you're going to have an 11 the same location 

18 80 percent of the time? 

19 A. It's different than that. They're actually each 

20 individual, so what they're saying is I have seen those ten in 15 

21 percent of the population, so you would expect to see a 10 15 percent 

22 of the time. So you're using that 15 for that calculation, and then 

23 the other one is separate, so then I've seen an 11 in 20 percent of 
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l the population, so then you're using that number for that 11. If 

2 you' re saying those people go together, so you' re saying that 10 and 

3 11 is from one person, then those are then multiplied together as 

4 those are your only two samples, so what it's expected to be f.r.om 

5 those t\·JO numbers multiplied together, so that's not what we did in 

6 this scenario because, again, we didn't say tbat that--those went 

7 together. We' re s0ying that those could be separate from two 

8 different peciple. 

9 Q. And is it standard practice to use the FBI database? 

10 A. Yes. That' s-··-um-·-yes. 

11 Q. Okay, then how does the frequency fit in when determining 

12 whether your knovm DNA sample--you didn't say anything about that 

13 though. How do you go from the unknown, you know, your mi.nor genetic 

,;,-focM').~i•"I , 
eei11aL.cet1 with frequencies, and how does that tie into known genetic-14 

15 

16 A. 1i7ell, the frequencies come after / so what we do is we have 

17 a known profile developed and we have an unknown profile developed. 

18 We do whatever analysis we need to do on the unknowns, like in this 

19 case separating out major and the minor, and then from there we' 11 

20 cotupare whatever knowns we need to compare it to. If a match occurs, 

21 then we have to put a weight behind it, something that's required to 

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

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

3 Q, Right, so in this case where you've got five alleles that 

-\II~ 
4 you would take the percentage that they received in'population based 

5 on the E'BI database, so each one of those alleles somehow have a 

6 forrnula that mu1t.ip1ies into five or whatever, and say that' s--you 

7 know, you would expect to see this in 30 percent of the population, 

8 this--these particular five alleles at these locations, discounting 

9 the fact that two of them were in the same location, we're just 
5 

10 treating those as indivJ.dua.l al.1.elev? 

11 A. Correct, and there's not usually a percentage. We get a 

12 number, so like in this--it's like 1 in this many people unrelated in 

13 the pepulation--or unrelated individuals as how often we see it. 

14 MJ: I think I've got it. All right, any questions based on 

15 mine? 

16 TC: No, Your Honor. 

17 DC: One follow up. 

18 REDIRECT EXAMINATION 

19 Questions by the defense counsel: 

20 Q, So, Miss Hanna, this is from my understanding primarily, 

21 but since you have--since you cannot say how many people contributed 

22 to that profile, right? 

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

2 minor genetic information? 

3 

4 

5 

6 

7 

A. 

Q. 

A. 

Q. 

A. 

Correct. 

Two people could have contributed to it? 

Correct. 

Three people could have contributed to it? 

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

8 make much sense since there's only at most two alleles there, if that 

9 is understandable. 

10 Q. Well, actually, no. I mean I don't understand that, 

11 because couldn't each of those loci have been contributed from a 

12 different person? 

13 

14 

15 

16 

They could. 

Okay, so--so----

A. 

Q. 

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 

17 would expect them to have a--not a different person contributing to 

18 each different one. Scientifically that doesn't make too much sense, 

19 and, again this is minor genetic information, so you can't draw as 

20 many conclusions like saying it's one person or more than one. 

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

22 not expect that, but it's possible to have, based on those five 
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1 alleles, one, two, three, four, five people contributing separately 

2 to that sample making up that minor genetic information? 

3 A. It--very long realm possibility it is. It's not something 

4 that I've experienced in my working information and having more 

5 information and knowing how the DNA works and how the minor is there 

6 with the major. 

7 Q. Okay, but you indicated that it was at least not in that 

8 remote realm of possibility to have two people? 

A. And that's what the calculation is based on is that--I 9 

10 

11 

can't say that it's just one person. It could be two people. 

Q. Okay. How would the calculation change if it was one 

12 person? 

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

14 I was saying that that minor person is just one person, it actually 

15 changes the one--the one loci, that loci that has the two alleles, so 

16 in that case instead of saying that it was a six anything and a nine 

17 anything with my statistic, which makes it a lot more people in the 

18 population, I would say that person has to have a six and a nine, 

19 that that's their profile and I would make that number a lot smaller. 

20 That would be more--you know, you're narrowing it down to a lot more 

21 than saying this person can have this and/or this with anything else. 

22 You're saying this person has to have these two things. 
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1 Q. Does your calculation account for the possibility of three 

2 people or just two? 

3 A. It doesn't take into cons.ideration any numbers, it's just 

4 doing the alleles, so the only difference of saying it's one is how I 

5 do the calculation at one location versus not saying a number. It's 

6 just saying if you have these--if you possibly have these alleles, 

7 then you're included in this and then giving the weight behind that. 

8 So if some--like when I do a comparison if somebody wasn't in--like 

9 if--I'm comparing those four loci. If somebody wasn't included in 

10 one of those, I wouldn't have said they match this information, so 

11 then they're excluded. So if you're trying to say other people are 

12 in there, then they might not have that genetic information there. 

13 Does that make sense? So then they'd be excluded from this genetic 

14 information. 

15 

16 

DC: 

TC: 

Sure. No further questions, sir. 

Just one set of follow-ups. 

17 RECROSS-EXAMINATION 

18 Questions by the trial counsel: 

19 Q. You reviewed a case file accompanying this information, the 

20 forensic part of your analysis? 

21 I'm sorry, what----

22 

A. 

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

23 the genetic information? 
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1 A. Yes. 

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

3 the home that night? 

4 A. Yes. 

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

6 A. We compared all three males to the profiles, yes. 

7 Q. And were any of the other ones included as a possible 

8 match? 

9 A. No, they were both excluded. 

10 TC: No further questions, sir. 

11 EXAMINATION BY THE COURT-MARTIAL 

12 Questions by the military judge: 

13 Q. So hypothetically if one person contributed two alleles and 

14 another person contributed three alleles in order to be included as a 

15 possible match you have to have all five despite the fact that----

16 A. You'd have to share--you'd have to have the same alleles 

1 7 just by chance. 

18 

19 

20 

21 

22 

23 

Q. 

accot1nts 

A. 

' ' ' a.i..Le..L.es 

MJ: 

TC: 

And the probability or the percentage calculation somehow 

for thi.s? 

Yes, what's taking in consideration of just looking at what 

are there. 

Anything else, Counsel? 

No, Your Honor. 
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1 DC: No, sir. 

2 [The witness was duly warned, temporarily excused, and she withdrew 

3 from the witness stand.] 

4 

5 

6 

MJ: 

TC: 

DC: 

Do you guys need to recall her today? 

I don't--I don't believe so, sir. 

I would ask that she just be temporarily excused until Dr. 

7 Krane testifies. 

8 

9 

10 

MJ: Okay, ma'am, just hang out a while. 

WIT: Okay. 

MJ: Thanks. 

11 [The witness departs the courtroom.] 

12 DC: Sir, I would ask for a brief recess to confer with Dr. 

13 Krane on the phone prior to calling him as a witness. 

14 MJ: Okay. Court's in recess. 

15 [The Article 39 (a) session recessed at 0926 hours, 24 April 2015.] 

16 [END OF PAGE] 

17 
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1 [The Article 39(a) session reconvened at 0940 hours, 24 April 2015.] 

2 MJ: This Article 39(a) session is called to order. All parties 

3 present when the court recessed are again present. 

4 DC: Sir, I'm just going to get Dr. Krane on the phone again. 

5 [The defense counsel called Dr. Krane telephonically.] 

6 DAN E. KRANE, civilian, was called telephonically as a witness for 

7 the defense, was sworn, and testified as follows: 

8 DIRECT EXAMINATION 

9 Questions by the defense counsel: 

10 Q. Dr. Krane, good morning. 

A. Good morning. 

12 Q. If at any time you can't hear me or my question's not 

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

14 A. I will. Thank you. 

15 Q. And, sir, if you could just speak up so that the judge--so 

16 that we can make sure the judge can hear you, okay? 

17 A. All right. [Making adjustments] Is that better? 

18 Q. That's excellent, sir. Thank you. 

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

20 what is your current duty position or title? 

21 A. Well, I wear a few hats. In no particular order I am a 

22 professor of Biological Sciences and--with a courtesy appointment 

23 also in Computer Science at Wright State University in Dayton, Ohio. 
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1 I am also the president and CEO of a consulting company that does 

2 business as Forensic Bioinformatics and I am also enjoying time as a 

3 fellow of the American Council on Education where my host institution 

4 for that fellowship is the University of Notre Dame in Notre Dame, 

5 Indiana. 

6 Q. Okay, sir. And you reviewed the electronic data that was 

7 divulged as part of this case, correct? 

8 A. Yes. 

9 Q. And you were also--you also were able to listen to the 

10 testimony of Miss Hanna who just testified a moment ago, correct? 

1 ' -~ 

12 

A. 

Q. 

Yes, I was. 

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

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

14 one nanogram. Do you recall that? 

15 A. Yes, I do. 

16 Q. From your view and your experience how do you evaluate-

17 well, what additionally can you say about that, having reviewed the 

18 electronic data as well? 

19 A. Well, a total amount of human DNA that was used to generate 

20 the results in this case doesn't--does in fact appear to have been 

21 one nanogram of DNA, but it seems to me that the vast majority of the 

22 discussion, if not the totality of it, is not about the major 

23 contributor to the sample of a female, but rather of the minor 
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l contributor to the sample, a male and the .laboratory also assessed 

2 

3 

how much templatef DNA might have originated from a male in addition 

to the total amount of DNA.Using just sort of a back of the envelope 

4 calculation here with the laboratory's numbers, that approach tells 

5 us that there's on the order of 45 picograms of male DNA that gave 

6 rise to the male profile, th.e minor profile that we see. And then the 

7 DNA profile itself gives us an ind:lcation based on the relative 

8 heights of the X allele and the Y allele at the amelogenin locus that 

9 thE>re was on the order of 15, one-fi.ve, picograms of male DNA 

10 associated with the sample that gave rise to the minor profile that 

J.:I we've been talking about. 

12 Q. Okay, now what are the implications of that? What is that-

13 ·-what do0os that mean for purposes of doing an analysis? 

14 A. Well, I think there's some quite significant implications. 

15 The test kit that the Iaboratory used to ger1erate the DNA profile 

16 information specifically recommends that one nanograrn of template/ 

1 ~J DNA be used. One na11oqram is a thousand picogra1ns and, again, you 

18 knovi, the total amount of DNA that was used was a na.nogram, but the 

19 focus now seems to be on some things that originated from very much 

20 less than that recommended amount of template DNA, again, by one 

21 estimate 45 picograms, by another estimate 15 picograms on the order 

22 of, you know, I'll let you do the math. I suppose that 1/50'" perhaps 
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1 of what it is that the test kit is recommended and designed to be 

2 able to generate reliable results from. 

3 Q. Okay. Miss Hanna mentioned--well, spoke extensively about 

4 the alleles present calculation, the calculatJ.on that she indicated 

'.:'1 was used. What can you~-v1hat can you say about that, about her 

6 d0scripU.on of that. calculation and what is required by the SWGDAM 

7 guidelines? 

8 A. Well, let me start by saying that the SWGDAM guidelines are 

9 really very fair. They provide a set of approaches to be used for 

10 circumstances where the nun1bcr of contril:-)utors is unknown, Those 

11 equations, those statistical approaches only apply if allelic.l' 

12 dropout, and I should add allelic drop-in; are not something that 

13 needs to be considered. There's an alternative set of approaches 

14 that can be used when allelic dropout, and again drop-in, may have 

15 occurred, but those only apply when there is a known number of 

16 contributors to the sample that's being evaluated. There is nothing 

17 "'ithin the SWGDAM guidelines that provides suggestions or guidance 

18 regarding re.liable or useful approaches for a sample 1·1i th an unknown 

19 nurnber of contrtbutors where d.ropout n1ay have occurred. 

20 Q. And you mentioned that other set of calculations that could 

21 be used if there v1as a known number of inul tip le contributors. Is 

22 that CPI or CP8 that you referred to? 
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1 A. That's--that--CPI and CPE are two approaches that fall 

2 within that area of approaches to use for an unknown number of 

3 contributors. 

4 Q. Okay. Now Miss Hanna also testified that all of the--all 

5 of the alleles that were identified in that minor genetic information 

6 were inclusive with the profile, the known profile, the standard 

7 

8 

profile for Major Henning. However, can you comment on that please? 

A. Well, yes. That is factually correct, but I think it bears 

9 pointing out that all--the word "all" here translates to five alleles 

10 were seen, two at one locus and one each at three additional loci, 

11 but, and I think this is a very important "but", there are two 

12 alleles that Major Henning has at those four loci that do not appear 

13 in the minor profile that the statistic was generated for, so there 

14 were seven opportunities to find--and I'm going to use air quotes 

15 here, "matching" between Major Henning and the evidence sample, and 

16 at the end he's found only to--again with the air quotes, "match" at 

17 five of those seven possible opportunities for matching. 

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

19 that? 

20 A. Well, the approach that Miss Hanna has used is effectively 

21 presuming that allelic dropout has occurred, not even that it might 

22 have occurred, but really in practice to include Major Henning it's 

23 presuming that the test has failed to obtain or to show us all of the 
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1 

2 

information that was inherent to the sample. In other words, that 

allelic dropout has occurred. Let me put this simply. Major Henning 

3 can only be included as a possible contributor if dropout has 

4 occurred. 

5 Q. Okay, and you're saying that she was assuming that without 

6 being able to assume it, is that what you're--

7 

8 way. 

A. Well, yeah, I don't know that I would quite put it that 

I think you've got what I'm trying to convey. What she has 

9 said is that because these peaks are at such a low level and then 

10 also because there's such a small amount of template DNA that dropout 

11 might or may have occurred. Her statistic is predicated on the fact 

12 that dropout did occur. Her inclusion of Major Henning as a possible 

13 contributor is predicated on the idea that dropout must have 

14 

15 

occurred. 

this way. 

I'm more comfortable in saying that--well, let me put it 

If dropout had not occurred, if we could be confident that 

16 these test results reliably told us all the information associated 

17 with the sample as the tests are designed to do, then Major Henning 

18 is actually excluded as a possible contributor. 

19 

20 

Q. 

A. 

And could you explain why, sir? 

Well, again, this was a test that was based upon a sample 

21 where the recommended amount of template was being used and we failed 

22 to detect two of an individual's alleles when examining the 

23 information at just four different loci, I'm confident that every--
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1 well, that may be hard to do, but the vast majority of laboratories 

2 would in that circumstance exclude such an individual as a possible 

3 contributor. You know, just practically speaking, if an individual 

4 is contributing--let me use a specific example. If they're 

5 contributing a 13 allele at the D-18 locus and they also have a 20 

6 allele to contribute, those two alleles should be present in equal 

7 quantity with any cells that they might leave associated with a 

8 sample. They should be equally likely to be detected. If one is 

9 detected and the other is not, the simple conclusion at that point is 

10 that that individual is not a contributor because where the 13 goes 

11 the 20 should be there as well. In this case there are two instances 

12 where Major Henning has two alleles at a locus yet only one of those 

13 two alleles is observed. 

14 Q. Yes, sir. Is there anything else about the testing in this 

15 case that you believe is relevant to the consideration of--well, to 

16 the consideration of what the conclusions drawn were? 

17 A. Well, I do have additional concerns. If--let me be plain, 

18 that if we were talking here about the chance that a randomly chosen 

19 unrelated individual would be found to match or be included as a 

20 possible major contributor, I think this would be a very different 

21 conversation. That fact that we're talking here about a possible 

22 minor contributor or minor contributors is ultimately really where 

23 the issue lies. Interpretation of this type of sample is extremely 
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l complicated. It's confounded by the fact that dropout may have 

2 occurred. When you' re dealing with such small quantities of DNA a 

3 very real consideration needs to be drop--in has occl1rred and in 

4 addition to that there can be ser.ious problems associated with- I' 11 

5 use the word "masking" from things that are attributable to the tnajor 

) 
6 contributor. I heard you ask a line of question' pertaininq to the 

7 possibility of confusing a stutter peak with a peak from another 

8 minor contributor. That's part of what I'm talking about here, but 

9 the major contributor's peaks could also easily be hiding peaks that 

10 have come from a minor contributor, so at the end of the day this is 

11 about the most difficult of any sampl.e that might possibly be 

12 interpreted. We have questions about the amount of drop-in and 

13 dropout and questions about the number of minor contributors, and 

14 even questions about where minor contributor alleles are present and 

15 where they' re masked by the major contributor. It's not possible to 

" 16 generate a scenario that .is ntore diffic:ult to interpret tha/ what we 

11 have for this case. 

18 Q. And, sir, you're familiar with a number of different 

19 laboratories and their standards for interpreting results like this, 

20 correct? 

21 A. Yes. 

22 Q. Could yo1.1 name some of them? 
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1 A. Well, surely. Maybe it would help if I start by saying 

2 that I've--I first testified as a DNA profiling expert in the winter, 

3 January, I believe, of 1991, so I've been involved with reviewing DNA 

4 testing results for--well, pretty close to the very beginning of this 

5 methodology being used. The tests themselves have changed since 

6 those early days, but the kinds of results that were generated in 

7 this case I've been reviewing and testifying about since the mid-

8 1990s. I've testified in over twenty different states, several 

9 different courts-martial, on the order of five different federal 

10 courts as well as courts in the United Kingdom, Northern Ireland, 

11 England, and even places like Australia, so I've reviewed test 

12 results from a very wide number of pJ.aces. I've served on--as a 

13 gubernatorial appointee to Virginia's Scientific Advisory Committee 

14 which oversees the policies and practices of the Virginia Department 

15 of Forensic Science. In that capacity I chaired subcommittees 

16 regarding the review of the validation studies that the laboratory 

17 did for DNA testing protocols, and I also reviewed and ultimately 

18 approved with intimate familiarity the Department of Forensic 

19 Sciences standard operating procedures and interpretation guidelines. 

20 So I've--and I've spoken at many meetings and published a number peer 

21 reviewed papers about these types of issues. 

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

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

2 Henning? 

3 

4 

A. 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 

5 are in no better position to say if Major Henning's DNA is present 

6 with this sample after we've seen the test results than we were 

7 before the tests were performed. 

8 Q. And--well, is there anything else that you can add, sir, or 

9 that you do believe should be added? 

10 A. Well, let me just harken back to the questions that I heard 

11 you ask Miss Hanna about the SWGDAM guidelines regarding stutter 

12 because I think some of the other points that she's made are fairly 

13 difficult to point to how it is that they're at odds with the SWGDAM 

14 guidelines. I believe I've done that when I tell you that SWGDAM 

15 provides a set of approaches for mixtures without dropout or unmixed 

16 samples or, you know, a known number of contributors with dropout, 

17 but no hybrids of the two, so I think that alone suggests that the 

18 approach that she described has some significant issues with it, but 

19 I think unequivocally her practice with respect to stutter peaks is 

20 clearly at odds with what it is the SWGDAM guidelines recommend as 

21 well as what some peer reviewed scientific literature that speaks to 

22 that topic also recommends, so I think there's clearly a departure 
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1 there between what is generally accepted within the forensic 

2 scientific community on that regard. 

3 Q. And is it correct, sir, that the point or the location in 

4 the SWGDAM guidelines that we're referring to are the 3.5.8 section? 

5 

6 

A. 

Q. 

Yes, that's correct. 

Okay. And could you elaborate a little bit specifically 

7 about what you feel is not being met by the approach Miss Hanna 

8 described as it relates to what SWGDAM talks about? 

9 A. Well, with regard to that specific section I think it can 

10 be expressed pretty clearly. What she testifies to is that if a peak 

11 is below the stutter threshold for a particular locus that she 

12 considers it to be an artifact. She considers it to be stutter. She 

13 does not consider the possibility that that peak might possibly also 

14 be derived in part from a minor contributor and even in the 

15 circumstance where the height of the stutter peak is equal to or 

16 greater than the height of the peaks that are associated with the 

17 minor contributor to the sample. I'm paraphrasing some language here 

18 directly from SWGDAM 3.5.8.3. 

19 Q. And it specifically advises that an analyst has to consider 

20 that possibility, is that correct? 

21 A. Well, here's a direct quote. It says, "However, it should 

22 also be considered as a possible allelic peak, particularly if the 

23 peak height of the potential stutter peak(s) are consistent with (or 
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1 greater than) the heights observed for any allelic peaks that are 

2 conclusively attributed (i.e., peaks in non-stutter positions) to the 

3 minor contributor or contributors." 

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

5 is the possibility for that present in this case? 

6 

7 

8 

A. 

Q. 

A. 

Yes, it is. 

And could you say specifically where, sir? 

Well, both. It's the D-2 and the D-18 locus there are--at 

9 both loci there are two stutter peaks associated--well, in the 

10 stutter position, relative to peaks that could have been contributed 

11 from a major contributor and in both instances those peaks were 

12 disregarded by Miss Hanna and her statistical evaluation and in both 

13 instances the heights of those peaks exceeds fairly significantly the 

14 heights of the peaks from the minor contributor that she did 

15 consider. 

16 Q. Thank you, sir. Is there anything else that concerns you 

17 about the testing in this case? 

18 A. Well, if I may, just on that same point if Miss Hanna had 

19 considered those peaks, it would certainly have complicated the 

20 statistic, but unequivocally it would have resulted in a less 

21 remarkable or a less damning number for the final statistic. The 

22 number that she reports is effectively 1 in 223, very weak by-- DNA 

23 profiling standards are, you know, general experience to begin with, 
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1 but that number would have been less impressive still if those 

2 stutter peaks had been added into the calculation. 

3 Q. Thank you, sir. And finally, is there anything else that 

4 you think is relevant to the issues that have been discussed so far? 

5 A. No, I think that sums the--well, there's one other thing. 

6 I talked earlier now about the small quantities of DNA that are the 

7 basis of these results for the male or the minor contributor or 

8 contributors. It might help to put that in a bit of context. A 

9 single human cell has on the order of six picograms of DNA associated 

10 with it, so these test results for the minor contributor or 

11 contributors are being derived from a very small number of cells, 

12 perhaps as few as two or three and unlikely to be any more than a 

13 dozen, and to put that in perspective, a human body typically has on 

14 the order of three to four billion cells, and an average fingerprint 

15 will have on the order of one hundred cells associated with it, so 

16 we're talking here about results derived from a--an exceedingly small 

17 quantity of starting material. In those circumstances the results 

18 are--there's serious questions as to their reliability because ef the 

19 problems associated with dropout and drop-in, but also we have to ask 

20 about how it is that those cells could have become associated with a 

21 sample, transfer contamination, those sorts of things can become very 

22 real considerations as well, and none of that gets captured by these 
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1 types of statistics that either SWGDAM talks about or that Miss Hanna 

2 used. 

3 Thank you, sir. 

4 WIT: My pleasure. 

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

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

7 prior to cross? 

8 MJ: Is he going to be available? 

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

10 going to take a recess. Actually, you know what, we will call you 

11 back in a few moments since we will be in recess for a few moments 

12 while the government reviews the information. Okay? 

13 WIT: Very good. 

14 DC: Thank you, sir. 

15 MJ: Court's in recess. 

16 [The Article 39(a) session recessed at 1008 hours, 24 April 2015.] 

17 [END OF PAGE] 

18 
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1 [The Article 39(a) session recdnvened at 1037 hours, 24 April 2015.] 

2 MJ: This Article 39(a) session is called to order. All parties 

3 present when the court recessed are again present. 

4 [Dr. Krane is recalled telephonically and reminded that he is still 

5 under oath,] 

6 TC: Hello, Dr. Krane, this is Captain Morntan. I just v1ant to 

7 remind you again that you' re under oath. 

8 WIT: Thank you. I recall. 

9 TC: Thank you, sir. 

10 I have no questions 1 Your Honor. 

11 EXAMINATION BY THE COURT-MARTIAL 

12 Questions by the mili tai:y judge: 

t 
13 Q. ()kay, Dr. I<rane, this is Lieutenant Colonel t?rivchard, the 

14 military judge. Let me collect my thoughts and then ask you some 

15 questions. I guess the first one is tell me a little bit about the 

16 SWGDAM guidelines. It almost sounds from the Clay that the defense 

17 counsel is asking the questions and the way you're answering them 

18 that they are more than guidelines, that they are mandates. 

19 A. Well, you know, I appreciate that there's a, you know 1 a 

20 difference in the meaning between gu.idelJ.nes and reconunenc.1ations 

21 versus mandates. The reality is is that they do not purport to be 

22 1uore than guidelines or reco1nmendations, bu_t ln reality they do 

23 reflect the best--the consensus as to what is the best practice by 
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l the forensic science community and I think they spell out in fair--

2 fairly specific detail what it is that is at the present time 

3 generally accepted within the scientific community and given that 

4 that translates to a legal standard in some sense then they do act as 

5 mandates as opposed to just recommendations because crime 

6 laboratories want their work to be considered, generally accepted 

7 within the forensic science community. 

8 Q. Okay, and I may jump around here a little bit. You 

9 testified earlier that there were seven opportunities to find 

10 "matching between Major Henning and the sample" but he was only 

11 "matched at five locations". Can you explain that? 

A. Yes. So [pause]. I'm just looking at some notes here. I 12 

13 thinking I may be able to give you some specific examples. There are 

14 four loci that are being considered here from the perspective of a 

15 statistic. There's a locus called THO 1, T-H-0-1; another called 0-

16 13, Das in Dan; another D-2; and another D-18. At any locus, given 

17 that human beings are diploid, meaning that they have two copies of 

18 their genetic instructions, we might find either one or two alleles, 

19 so we're talking about eight loci--I'm sorry, about four loci. That 

20 means that we might find anywhere between four alleles for comparison 

21 purposes and as--but not more than eight, all right, so if an 

22 individual had--the technical term is "homozygote"-- if they had two 

23 copies. If they got the same instructions from both their mother and 
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l father, we would only see one peak or one allele at this test, but if 

2 they were a heterozygote, meaning that they got different information 

3 from both of their parents, we might see two, So let me give you a 

4 specific example, if I may, At the THOl locus t1ajor Henning is 

5 described as a 6, 9. The nomenclature is usually 6 comma 9. In the 

t~ 
6 evideni samples the minor contributor that the lab deduces in fact: 

7 has both a 6 and a 9. In contrast at the D-13 locus Major Henning is 

8 a homozygote. He has what appeared to be two copies of the 12 

9 alleles, so he's a 12 conuna 12, and the minor profile deduced by the 

10 laboratory in fact has just a 12, ~o, so far Major Henning is 

"' 11 matching i't 3 out of 3 poss:lbilities or opportunities to match, but 

12 it's at the next tw6 loci that the discrepancy in the matching 

13 arises. Tit D--2 Major Henning is a heterozygot.e. He i.s a 16 comma 22 

14 and yet the minor deduced profile has on.ly a. 16. There is no 22 and 

15 similarly at the D-18 locus Major Henning is a heterozygote. He is a 

16 13 comma 20, and yet the deduced minor profile for that locus has 

17 only a 13. There is no 20, so there were--let's--we consider it 

18 clearly two alleles that are missing, a 22 at peak 2 and a 20 at D-

19 18, and he's a hornozygote at D-18, so that brings us from 8 down to 

20 7, if you follo;i my reasoning----

21 Q. I'm follot·1ing. 
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1 

2 

A. --and at the end of this process there were seven 

opportunities to match. Five of those alleles are found in the 

3 deduced minor profile, two are not. 

4 Q. And the significance you think is? 

5 A. Well, the significance is it in some sense boils down to 

6 this. An argument can reasonably be made that if Major Henning was 

7 the source for a contributor among others, to the minor alleles that 

8 were found in this sample, then where are his 22 and 20 alleles at 

9 the D-2 and D-18 loci respectively. It's difficult to contribute 

10 some alleles and not others, and the only explanation that could be 

11 invoked to answer that question is that dropout--and let me emphasize 

12 here, must have occurred and to some extent there's a logical fallacy 

13 that's starting to creep in. How do you know that dropout has 

14 occurred? Well, because that's the only way that we can explain the 

15 absence of the alleles. Well, why do you expect them to be absent? 

16 Well, because Major Henning has those alleles, so if you see it, it's 

17 a very short logical loop that we're going through here. It's the--

18 the anomaly is being explained by the anomaly itself, so the 

19 possibility of dropout really throws a monkey wrench, to put it very, 

20 you know, plainly into an effort to attach a statistical weight to a 

21 sample like this, and in this circumstance--there's nothing about the 

22 statistic that captures the fact that an argument could reasonably be 

69 



1 made that he's actually excluded as opposed to included as a possible 

2 contributor. 

3 Q. So if I understand correctly, if you have--let's take this 

4 case, five alleles at four loci and at one or more of those loci you 

5 only find one allele that you can draw no conclusion from that 

6 because you must be able to find a second allele? 

7 A. Well, I would say that's not quite right. What I would 

8 prefer to say is that there are essentially three ways that one might 

9 look at such a circumstance. If an individual has two alleles and 

10 yet only one is observed at that locus in an evidence sample, one 

11 might conclude that the individual cannot be excluded because dropout 

12 had occurred. Another is that the individual--another possible 

13 conclusion is that the individual is actually excluded because 

14 dropout did not occur, and a third conclusion might be to refrain 

15 from drawing a conclusion and say that we can't say if dropout or 

16 what the likelihood that dropout has or has not occurred is, 

17 therefore, since we can't decide which of those two possibilities is 

18 most likely or how to capture that into some sort of statistic it's 

19 simply safest to walk away and say that we don't care to draw a 

20 conclusion at all. 

21 Q. Is there a definitive way to determine whether dropout has 

22 occurred other than through this, you know, backwards determination 

23 based on a known contributor? 
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1 A. Well, the short answer is more or less, yes. There--in 

2 some instances dropout is easy to identify. If no alleles at all are 

3 detected at a locus, we can reasonably conclude and everybody should 

4 agree that occurred at that locus, so if we simply have no test 

5 results, that's easy and, in fact, that circumstance is described as 

6 locus dropout. If a sa.mple is exhibiting locus dropout at some loci 

7 that should make it more likely that allelic dropout at other loci .is 

8 ir1 play as well. Noi,..i it doesn't necessar1ly--the more locus dropout 

9 there is the more allelic dropout we might expect, but the only thing 

10 that the scientific community 1·1ould agree upon are some fairly 

11 unhelpful generalities like the one that I just gave you. The more 

12 locus dropout there is, the more allelic dropout there may be, and 

13 the less template{ DNA that you start with, the more likely locus 

14 dropout and allelic dropout there l'lill be and those general. iU.es 

15 don't serve us well because th.e statistics here would require--i,.re 

16 could capture that, but to capture those possibilities we need 

17 specific nurnbers. We can't just say that it's ro_ore or less likely, 

18 We need like a it's BO percent likely, or it is 22.7 percent likely 

19 to be able to capture it in an equation and we' re nowhere near that 

20 at this stage in the history of forensic DNA profiling. 

21 Q. So your analysis is that with this so called minor profile 

22 the only conclusion that can be drawn is that allelic dropout might 

2 3 have occurred? 
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l 

2 

3 

A. 

Q. 

A. 

That is fair, dropout may have occurred. Not that----

But not that it did occur? 

--Major Henning. It must be asserted that dropout has in 

4 fact occurred. 

5 Q. But, again, back to what you just said, it's not possible 

6 to make that determination in this case? 

A. Not with certainty, no. ~Must occur'' is within the realm 

8 of may occur, but a1so within the rea1rn cf \'1nay occ1.1:r:'1 is "has not 

9 occurred", and so 1-~·since we can't discern between the two and since 

10 the statistics can't capture that, again, I would say that consensus 

11 opinion in the forensic science community would be that a resu1t s11ch 

12 as this is simply unreliable and inconclusive. 

13 Q. You also talked about allelic drop-in. What is that? 

14 A. Well, let me start by making sure we' re on common ground 

15 with respect to dropout. Dropout means that an allele is associated 

16 i·1ith a sarnp1e yet fails to be detected b_y the test, and then drop-in 

17 is the reciprocal of that. The allele is not actually associated 

18 with the evidence sample and yet manifests itself as part of the test 

19 result, and the simplest explanation for drop-in is contamination of 

20 

21 

some kind. So all that I've been saying before with small amounts ,f 

template{ DNA the possibility of dropout increases. The smaller the 

22 amount, the greater the possibility of dropout. Thal: al.so applies 
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1 for drop··in. The smaller: amount of template, the greater the risk of 

2 observing peaks due to drop··in. 

3 Q. But, again, in thj_s particular case there's nothing to be 

4 said other than possibility of dropout or a possibility of drop-in? 

5 A. CorrGct. 

6 Q. All right, I want to move to the stutter peaks. 

A. All r.l.ght. 

8 Q. And I am now trying to remember the question I had about 

9 th.is. Okay, so as I understand this, in a case where an observed 

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

11 allelic peaks that you should consider the possibility that the 

12 stutter peak is actually an allelic peak? 

13 A. I think your understanding is correct. We might be Sil.fest 

14 if we just slipped in the word minor contributor or minor 

15 contributors allelic peak, minor would be good to Jfip in front of 

16 the word "allelic". 

17 Q. Okay. So if you were to consider a stutter peak as a 

18 possible minor--

19 A. Minor contributor's allele. 

20 Q. Okay. Then hm; could you make any calculation at all? I 

21 mean it seems that you' re hypothesizing that it is--it is an allele, 

22 not a--you knov-1, not a stutter peak, but you don't know what allele 

23 it is, so how then could you dra'<J any conclusion, any percentaqes, 
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l any likelihoods that somebody is a contributor if you don't know what 

2 that allele is? 

3 A. But we would know the allele. So a stutter peak--I'll give 

4 you a specific example from this case for the D-2 locus. At the D-2 

5 locus the major contributor has a 20 and a 23 allele. I'll give you 

6 the heights just for your edification, but--well, maybe I--oh, yeah, 

7 here they are. The 20 is 1,889 tall and the 23 is 2,092 tall, so 

8 

9 

these are large peaks. 

those two tall peaks. 

The stutter peaks are peaks associated with 

There is a 19 that's associated, but may be as 

10 stutter off of the 20. That 19 has a height of 152, and there is a 

11 22 that may be a stutter associated with the 23. The 22 has a height 

12 of 191, so as Miss Hanna had testified, stutter is a very commonly 

13 observed artifact of these tests and it is typically recognized by 

14 the position of a peak relative to another peak as well as the height 

15 of that peak relative to the other peak, so here the 19 could easily 

16 be stutter associated with the 20 because the 19 precedes the 20 and 

17 the 19 is small relative to the height of the 20 and the same could 

18 be said of the 22 with respect to the 23, so those are peaks in 

19 stutter position and what the SWGDAM guideline does unequivocally 

20 recommend is that in a statistical calculation for a minor 

21 contributor that in addition tc the 16 which the laboratory deduced 

22 as being part of the minor contributor contribution, the 19 and the 
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1 22 should also be included, and just as we have allele frequencies 

2 for the 16, they're also available for the 19 and the 22. 

3 Q. Okay, I'm not really following how you would know that the 

4 19 and the 22 were a particular allele such that when you, for 

5 example, took Major Henning's DNA sample you could say whether or not 

6 that particular allele existed in his DNA. 

7 A. Let me try to help you understand. So just--you know, so 

8 everybody's clear here at the D-2 locus Major Henning is a 16,22. He 

9 doesn't have either of--well, if he does have a 22, which is one of 

10 these two peaks, but he doesn't have the 19, and yet I don't know 

11 that that necessarily has to be factored into the equation here, so 

12 just as the lab has endeavored to attach a statistic to the fact that 

13 there's a 16 it's also possible to roll into that statistic the 

14 possibility that minor contributors have a 19 and/or a 22 as well. 

15 Now, obviously we've gotta start talking here about there being more 

16 than one contributor because we expect each contributor at most to 

17 contribute 2, so now we're formally entertaining and using a 

18 statistic that would require more than one contributor, but none the 

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

20 

21 

22 

Q. 

A. 

Q. 

Let me mull it over. 

All right. 

Well, is there any way if you were to take this particular 

23 minor profile and factor in the stutter peaks to determine what those 
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~ stutter peaks--what alleles those would represent and therefore 

2 compare it to Major Henning and say well, he is now excluded because 

3 he doesn't have that one? 

4 A. Well, I think we may need to talk of that here, but let me 

5 start this dialogue by just putting out--Major Henning does not have 

6 a 19, so he could not be the source of the 19 that we may observe at 

7 that locus, but he does have a 16 and a 22, and so since those are 

8 there and that's what he has, then we wouldn't exclude him on the 

9 basis of that observation. We could exclude him as a possible 

10 contributor of the 19, but not of the 16 or the 22. So it might help 

11 if I just point this out, so the statistic, the general class of 

12 statistic you would use for a circumstance like that where we have an 

13 unknown number of contributors because it could--we know that there 

14 are at least two, but there could be three, there might be four 

15 people or more who could have combined to give us the 16, the 19, and 

16 the 22. The class of statistic that would be used in a circumstance 

17 like that with an unknown number of contributors falls broadly into 

18 the category of a CPI or a CPE statistic. Those approaches cannot 

19 handle, they cannot work with the possibility of dropout. It must be 

20 explicitly assumed that dropout has categorically not occurred. So 

21 if we start to talk about this being a mixture, yeah, I can help you 

2 2 with that. We have an approach for an unknown number of contributors 

23 then we add that "Oh, and there's a good chance that dropout may have 
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1 occurredn, then all bets are off. There is no guidance from SWGDAM 

2 for such a circumstance. 

3 Q. So there is no way to test or I guess to come up with a 

4 statistic where there are multiple, but unknown numbers of 

5 contributors and the possibility of allelic dropout? 

6 A. There is nothing in the SWGDAM guidelines that would assist 

7 with that and there is nothing in the peer reviewed literature that 

8 provides a generally accepted approach. Let me just--this may be an 

9 unnecessary aside, but there's a new kid on the block in some sense 

10 in this regard called probabilistic genotyping. That's not at all 

11 what the testing laboratory has used in this case and SWGDAM doesn't 

12 give very much specific guidance about it so it does allow for that 

13 possibility. There's an emerging area of research where this problem 

14 might be resolved, but I don't feel we're at the point yet where any 

15 of those probable genotyping approaches have reached general 

16 acceptance and I don't know what they would tell us about this 

17 particular evidence sample. It's possible that a probabilistic 

18 genotyping approach would look at this and say, gee, it's more likely 

19 that Major Henning is excluded because of the absence of those two 

20 alleles of his than that he is included or they may say that he is 

21 included even with that taken into consideration, so there's this 

22 emerging area of work, but I think that goes beyond what it is. I 

23 can say unequivocally it goes beyond what it is the lab has used here 
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1 and I think it may go beyond what it is that you're interested in 

2 hearing about. 

3 Q. Okay, so next let's talk about laboratory audits. Do you 

4 know anything about laboratory audits, what they do when they audit, 

5 what they're looking at, etcetera? 

6 

7 

A. 

Q. 

Yes, I do. 

Okay. Do they look at this level of detail? So my real 

8 question is if the KCPCL survived multiple years of audits, both 

9 internal and external, and has, at least from what Miss Hanna has 

10 said, been using this particular type of analysis, that is unknown 

11 multiple contributors and possibility of allelic dropout, how do they 

12 get accredited? 

13 A. Well, I--you know, I think you've asked a very astute 

14 question and I found myself wondering that myself. Let me tell you 

15 up front that I have not served as an auditor and I do not maintain a 

16 laboratory that is audited for the purposes of the work that I do. 

17 My understanding is is that these audits look to a large extent to 

18 determine if a laboratory is capable of doing the work that it 

19 purports to do and it's assessing things like does it have adequate 

20 personnel, are those personnel adequately trained to be able to 

21 handle general issues that might arise in the course of their work, 

22 do they have adequate equipment and resources and physical space to 

23 do the work that they are purporting that they can do, do they have 
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1 protocols and validation studies that support those protocols? Those 

2 are the types of questions that it's my understanding the auditors 

3 are looking for. Now, under that sort of umbrella an auditor could 

4 ask to look--you know, to dive in deep and look at the specifics of 

5 the protocols and I'm personally firmly of the opinion that if an 

6 auditor looked very carefully at this statistic that's being used by 

7 the laboratory in this case, that that would have raised a red flag 

8 and the questions would have--would have arisen. The fact that that 

9 hasn't occurred at the very least tells us that--well, I don't know, 

10 it tells me that nobody has looked at that level of detail. I mean 

11 the laboratory's interpretation guidelines includes formula. I think 

12 the issues arising is with the application of those formula and to 

13 really see how that works you have to get under the hood and look at 

14 the spread sheets, which the lab has very helpfully provided to us, 

15 and it's when you look at them that, again, we find a sort of mixed 

16 bag where in some circumstances they're using equations that are for 

17 unknown number as contributors where dropout hasn't occurred, and in 

18 other loci they're using a set of equations for a known number of 

19 contributors where dropout may have occurred. And, again, it's that 

20 mixed bag that's the problem here. 

21 MJ: Okay, I think that's all I have for now. Any questions 

22 based on mine, Counsel? 

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

2 MJ: All right, thank you, Dr. Krane. 'T' Y' ' 1 ..,... ..... ernpora_,_ ii.y i. assume? 

3 DC: Yes, sir. 

4 [The witness was temporarily excused, duly warned, and the telephonic 

5 connection was terminated.] 

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

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

8 TC: Well--and I have a list of witnesses that I'm going to be 

9 calling as well, so I don't know if he wants to listen to their 

10 testirnony. I thought that that was the poir1t. 

11 DC: Yeah, okay. 

12 [The witness was again called telephonically.] 

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

14 DC: Well, sir, we're actually still in the courtroom now and I 

15 actually hung up a little too soon. We're going to have the--the 

16 government is going to call some witnesses, so I needed to keep you 

17 on the line. Is that all right? 

18 Dr. Krane: Oh, sure. I'll be happy to hang on for a whiie. 

19 DC: All right, thank you. 

20 Dr. Krane: No problem. 

21 MJ: Any other evidence, Defense? 

22 DC: No, Your Honor. 

23 MJ: Government? 
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1 TC: Your Honor, the government calls Mr. Scott Hummel. 

2 SCo•r•r HUMc'IEL, civilian, was called as a witness for the prosecution, 

3 was sworn, and testified as follows: 

~ DIRECT EXAMINATION 

5 Questions by the trial counsel: 

6 Q. lmd you are Mr. Scott Hununel? 

7 A. Yes, that's correct. 

8 Q. And can you please state your city and state of residence? 

9 i\ . I live in Kansas City, Missouri. 

10 Q. Thank you. Mr, Hummel, I just want to get a U t tle bit of 

11 background as to who you are before we jump i.nto some of the rnore 

12 substantive evidence. Where do you currer1tly work? 

l3 l\. I work at the Kansas City Pol.ice Crime J,aboratory and I' rn 

14 the Chief Criminalist of the DNA Biology Section. 

15 Q, And could you please give us a little bit of detail about 

16 what all .i.s entailed in your job? 

17 A. My primary function· as Chie.f Criminalist is administrative. 

18 I 1nanage the staff, oversee the personnel issues 1 case 1nanagement, 

19 case assignment, things of that nature. Oltimatel.y the quality 

20 assurance and technical aspects are my responsibility although we do 

21 "' t"' \ have"techni~ leader in my section as 1·1ell. Is that not loud enough 

22 [referring to the microphone and adjusting it]? 
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1 Q. 

'{ov 

Yeah, if you could just please, and then just--ifvcould 

2 JUSt speak up just a little bit. 

3 A. Sure. 

4 Q. Thank you. And have you received formal civilian education 

5 in the area of bl.ology? 

6 A. Yesr I have a Bachelor's degree in biology and I have a 

7 Master's Degree with a concentration ir1 Forensic Serology in DNA. 

8 Q, Okay. And how long have you been \·1orki.ng with the KCPCL? 

9 A. Almost 15 years. 

10 Q, And more specifically how long have you been in your 

11 current c:i.ssign1uent, your current job? 

12 A. I've been the Chief Criminalist of the section for almost 6 

13 years, 

14 Q. Thank you. I want to talk to you a little bit about 

15 nanograms and picograms and hovi that relates to testing particularly 

16 in your laboratory. 

17 A. Okay. 

18 Q. So hovi many nano,1rams is recommended by your particular 

19 testing 1naterials? 

20 A. The target template that we use is part of the kit 

21 referencing in this case is 750 picograms or .75 nanograms, the same 

22 equivalent. 
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1 Q. And in cases such as this where t.t1ere 1 s a 1najor and a minor 

2 contributor and the minor contributor ma_y ha.ve a lower nurnber of 

3 picograms in and around the 50 pic{ogram area, why might that be in a 

4 testing situation'? 

5 A. Well, again, specifically in this case what we're talking 

6 about is a mixture of DNA, so we have a coruponent fro1n one ind.ividual 

7 and a component from another individual, so when we go into that 

8 testing the target amount that we' re looking for is from that extract 

9 from the sample, but that sample itself is a mixture. We can't go 

10 into that sample and parse out, for instance, in this case the male 

11 contributor. We're looking at the sample as a totality, so when we 

12 target that 750 picograms the hope is of course we'll have enough or 

13 sufficient information in that rninor contributor to make useful 

14 interpretations, but it's quite possible that there's a small amount 

15 of DNA present in the sample and we get a small amount of genetic 

16 information, but you can't simply add more DNA to the sample to bring 

17 up the rninor contributor, because what that does is overload the 

18 sample and makes the entire sample unreadable. 

19 Q. And can you please describe a little bit more what you mean 

20 by that, it makes the sample unreadable and specifically as it 

21 relates to the major contributor? 

22 

23 

A. Yes, so as we've said, we had a target arnount of DNA that 

we're looking for. Now v1e can use less than that amount: of target 
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1 because all that--what that does is simply means we may get less 

l 
2 information from the sample, Vle have an ideav anlount we want, If we 

3 don't have that much, we may still attempt testing to try to get some 

useful information. However, you cannot go beyond that amount 

5 because it's a very sensitive system, and so by adding more DNI\ than 

6 you need, what you do is create a lot more additional arti.facts. '!'he 

7 system becomes sal:urated and it basically makes the genetic 

8 information, the electropherograms that we've discussed a lot in this 

9 case, it makes them difficult, if not impossible, to read depending 

10 on the amount of material that you add beyond what is the recommended 

11 or ideal amounts. 

12 Q. So, fair to say that when you pull out a sample amount, in 

13 this case 1 nanogram, you're stuck with the genetic information in 

14 that particular sample? 

15 A. Yes, that's correct. 

16 Q, Okay. And so--and in your experience that lab wouldn't go 

17 in and manipulate, you know, various picograms if they're from major 

18 minor contributors in any one sample? 

19 A. That's not possible, that's not a--that's not a real--

20 that's not something that I could do. 

21 Q. Okay. Thank you. I want to talk to you a little bit about 

22 SWGDAM and I want to talk about the difference between SWGDAM 
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1 guidelines and then quality assurance standards and how they relate 

2 to accreditation and how they relate to auditing. 

3 

4 

A. 

Q. 

Yes. 

Could you please tell us a little bit about the SWGDAM 

5 guidelines, what they are and how they relate to a lab? 

6 

7 

A. So if I might back up just one step and just get a little 

background. SWGDAM, which is the scientific working group on DNA 

8 analysis methods is composed of a variety of personnel across the 

9 country from laboratories, from academia, research institutions, 

10 governmental bodies coming together to try to provide consistent 

11 procedures and protocols for all laboratories across the country to 

12 use and agree upon. Those standards, those recommendations are then 

13 issued--or, sorry, given over to the FBI, who issues the formal 

14 standards. Those standards are a requirement by which we can say 

15 we're--we followed those standards for accreditation purposes for 

16 accrediting bodies as well as for participation in a national DNA 

17 database. In addition to these standards that we must follow to be a 

18 DNA laboratory in this country this working group, this body of 

19 people over time, and this isn't just an isolated incidence, as the 

20 DNA technology has evolved over decades periodically issues 

21 guidelines. These guidelines are a working product, a living product 

22 for labs to try to come together and address common issues, common 

23 technologies to try to get a consensus about how these things should 
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1 be done. However, as the name implies, these guidelines are not 

2 requirements or mandates as they are in relation to the standards 

3 that we must follow. They're practices suggested for us to look at--

4 look at our own practices, see if we're completely out of line with 

5 the community, if we're in line with the community, if there's things 

6 that we should be thinking about that we haven't thought about, and 

7 then to take these guidelines and adapt them to our own laboratory's 

8 policies and procedures as we see fit through our experimental 

9 validation studies and through our case working history and 

10 experience. 

11 Q. Okay. Now I want to focus in on accreditation before we 

12 talk about your--the KCPCL's particular accreditation. I want to 

13 talk about what specifically is reviewed through the accreditation 

14 process. Are individual case files and particular case work reviewed 

15 in this process? 

16 A. Yes. So, in the--the accreditation process speaks to the 

17 laboratory being accredited by a body or as it's the American Society 

18 of Crime Lab Directors, Laboratory Accreditation Board. In addition 

19 to accreditations as part of the DNA standards that we follow we're 

20 also required to undergo external audits at least once every two 

21 years. In both of those instances during the DNA audits and during 

22 the accreditation audits one of the key components is case work 
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l review of each analyst who has produced case work in that- in any 

2 discipline. 

3 Q. Okay, so they do case work review. Do they also review 

4 policies and procedures of the DNA section of the laboratory as well? 

5 A. Yes. In each of those instances we provide them all of our 

6 manuals well before they ever come on site, so they'd had plenty of 

7 time to read through each of those manuals before they ever get to 

8 the laboratory. 

9 Q. Okay, now I want to talk specifically here. In your 

10 policies and procedures in those manuals does it contain the 

11 equations that are used by the laboratory? 

12 A. Yes. All of our statistical formulas, equations, 

13 guidelines are listed in our analytical procedures. 

14 Q. And so all that is sent out to the accrediting body in 

15 advance cf any audit? 

16 

17 

A. 

Q. 

Yes, it is. 

Okay. Now I want to talk about the case files. Now, 

18 obviously in this case and in other cases these equations are used in 

19 DNA testing at the laboratory? 

20 

21 

22 

23 

A. 

Q. 

A. 

Q. 

Yes. 

And those particular case files have been reviewed? 

Yes. 

Okay. And your lab is currently accredited? 
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1 A. Yes. We recently just passed our third--our new 

2 accreditation under international standards, but our third 

3 accreditation under ASCLD/LAB this past June. 

4 

5 

Q. 

A. 

Okay, so ASCLD, can you please----

Yes, again, so there are a couple of different accrediting 

6 bodies that you can use in the forensic community. One of the most 

7 popular is the American Society of Crime Lab Directors Laboratory 

8 Accreditation Board. That body now currently uses what are called 

9 ISO standards. They're international standards used not in just this 

10 country, but across the world. In addition to those standards ASCLD 

11 LAB issues supplemental standards that we must follow if we want to 

12 use them as an accrediting body to the ISO standards. In addition to 

13 that being a DNA laboratory we also are audited against the quality 

14 assurance standards issued by the FBI in conjunction with SWGDAM, so 

15 the DNA laboratory gets audited under three sets of guiding 

16 standards. 

17 Q. Thank you. I want to talk a little bit about allelic 

18 dropout and specifically the formula that was used in this particular 

19 case. My understanding is that a way we could describe it is unknown 

20 number of contributors accounting for allelic dropout. 

21 A. Yes, that's correct. 
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1 Q. Can you explain or describe for the court why that 

2 equation, that standard doesn't violate the standard practices in the 

3 community? 

4 

5 

A. Yes. I 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 

6 a--why our laboratory chooses to use this formula is it allows us to 

7 provide weight given the assumptions that we're using in the case to 

8 describe what is the likelihood that an allele is present in the 

9 community, not specifically to a person, but what is the likelihood 

10 that someone may have an allele. As I said, these guidelines 

11 explicitly state in them that not every permutation or possible 

12 calculation can be possibly listed within these guidelines. 

13 

14 

15 

Q. 

A. 

Q. 

And that's stated in the SWGDAM guidelines? 

Yes, it is. 

I want to talk to you a little bit about the alleles 

16 present at any particular loci and I want to run a statement by you 

17 and I want you to comment on whether or not you find that to be an 

18 accurate statement. If a contributor has a--let's just say a 16, 22 

19 allele at any particular loci is it a fair statement to say that both 

20 the 16 and the 22 are equally likely to be present at that loci and 

21 therefore must be present in any analysis? 

22 A. No, that's not a true statement. Specifically why I say 

23 that is in reference to small amounts of DNA present in a sample when 
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1 we're talking about partial profiles, that's the crux of what this 

2 is, a partial profile by its very name implies that you have not 

3 developed all of the genetic information at a particular locus or a 

4 particular set of loci and to break that statement down a little 

5 further it is not as equally likely that both of those alleles could 

6 be present in a result, in a profile. The term used in our community 

7 is what's called preferential amplification, and a very simplistic 

8 form the 16 allele in this example is smaller than the 22 allele, and 

9 the biochemical reaction that takes place in the process that we do 

10 it's easier and quicker to make a 16 than it is a 22 because it takes 

11 less time. It's smaller. What can happen when you have small 

12 amounts of DNA is that you get a preferential amplification of the 

13 short fragments versus the large fragments and when you don't have 

14 very much of the DNA to begin with you end up with only one of them 

15 being present in your results. That is what we've talked about, I 

16 believe it's come up before in this court, what's referred to just 

17 the stochastic threshold, meaning that it's possible that results are 

18 there, but they have not reached a detectable level and that's a very 

19 common occurrence. 

20 Q. Thank you. And now I want to shift focus a little bit and 

21 talk about a stutter peaks vice allele peaks. And, again, I want to 

22 come back to these numbers because I think we can illustrate what a 

23 stutter peak is and how it is identified. 
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l 

2 

A. 

Q. 

Yes. 

So if you could please describe for the court, number one, 

3 how is a stutter peak identified; and, number two, what identifies 

4 the stutter peak? 

5 

6 

A. Okay, I believe it's been discussed, so I'll state briefly 

the stutter peaks are merely an artifact of the process. It's a 

7 well-known highly documented occurrence in this type of testing that 

8 we do where a small percentage of the main peak is amplified at a 

9 repeat smaller than that main peak and that occurs at very specific 

10 percentages. These percentages are determined in not only the 

11 manufacturer's developmental validation of these kits, but also 

12 within the internal validations of the laboratories when they bring 

13 those kits on line and choose to adopt those kits. They're most 

14 specifically identified because, as I said, they're--they fall 

15 exactly one repeat below the peaks--the main peaks that you see. By 

16 repeats what I'm--the type of testing we do is based upon repeating 

17 DNA. There are a very specific number of base pairs. Typically what 

18 we're looking at is four, so four base pair smaller than the--a large 

19 peak, we see a small peak. We look at that peak and see what the 

20 percentage or the ratio is of that large peak to the small peak and 

21 that's how we identify stutter peak. A stutter peak will never be 

22 outside-again, if we go back to your example of a 16 and a 22, if we 

23 had a very small 16 peak and a very large 22 peak I would never 
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1 assume that that 16 is a stutter peak from the 22. That's not how 

2 this phenomenon occurs. 

3 Q. Okay, so to use an example, if you had a 20, 23 at a 

4 particular locus and a 19, 22 it is within the range of a stutter of 

5 the 20, 23 at that particular locus? 

6 A. Yes. The 19 would be within range of the 20. The 22 would 

7 be--excuse me, be within range of the 23, and, again, we look at the 

8 peak heights of those associated peaks. I would look at the peak 

9 height of the 20, the peak height of the 23 and gage whether it's 

10 expected that I would have stutter present in that sample and 

11 evaluate the--you know, the data as it's presented. 

12 Q. Okay. So now I want to bring in a minor contributor at 

13 that same locus. 

14 

15 

A. 

Q. 

Yes. 

If a minor contributor, say a 16 is present at that locus, 

16 it's conceivable that that 16 would be smaller than the stutter 19? 

17 

18 

19 

A. 

Q. 

A. 

Yes, it is conceivable. 

Can you explain that? 

Yes. Again, as I said, stutter is an artifact of the 

20 process and the larger the peaks are, the higher the propensity for 

21 stutter to occur, so if we keep it very simple math, if our stutter 

22 percentage is 10 percent and we had a peak with a height of 1,000, we 

23 expect that the stutter peak is 100- can be up to 100 what we call 
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1 RFUs. If you have a stutter peak--or, I'm sorry. If you have a 

2 large peak that's 3,000, you have the propensity to have a stutter 

3 peak upwards of 300 RFUs, so the higher that peak gets, the higher 

4 the stutter peaks get. Well, obviously as you're probably following 

5 along, you're going to cross at the stochastic threshold where these 

6 minor contributors are residing. That does not discount the fact, 

7 though, that a minor contributor is present in addition to stutter 

8 peaks. 

9 

10 

11 

TC: Thank you. 

WIT: Thank you. 

I have no further questions. Thank you. 

CDC: Sir, may we take a brief recess to confer prior to cross-

12 examination? 

13 [The witness was duly warned.] 

14 [The telephonic connection with Dr. Krane was terminated for the 

15 recess.] 

16 MJ: Court's in recess. 

17 [The Article 39(a) session recessed at 1130 hours, 24 April 2015.] 

18 [END OF PAGE] 
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1 [The Article 39(a) session reconvened at 1143 hours, 24 April 2015.] 

2 MJ: This Article 39(a) session is called order. All parties 

3 present when the court recessed are again present. 

4 [The witness is back on the witness stand.] 

5 TC: An.d, Mr. .Hu.mmel, I just want to remind yol1 that you' re 

6 still under oath. 

7 WIT: Yes. 

8 [Dr. Krane is called telephonically and he continues his observation 

9 of the testimony at hand.] 

10 CROSS-EXAMINATION 

11 Questions by the defense counsel: 

12 Q. Mr. Hummel, just a couple questions. Regarding the issue 

13 of stutter, which you spoke about with Captain Morman, are you 

14 familiar with what the SWGDAM guidelines say in terms of accounting 

15 for stutter and determining whether you have stutter or an allelic 

16 peak? 

17 A. I am familiar with it. I've read through the guidelines 

18 before, yes. 

19 Q. So in this particular case is it your view that those 

20 guidelines were followed in terms of accounting for whether or 

21 considering the possibility of whether an observed peak is a stutter 

22 peak or an allelic peak? 
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1 A. Yes. As you've just described the guidelines discussed 

2 considering whether those peaks may be allelic or stutter and those 

3 peaks, as I have said, I believe, yes, those guidelines have been 

4 followed. That profile was looked at. We always consider whether 

5 peaks are allelic or not, but the mere presence of a peak in stutter 

6 position does not mean you should automatically call it allelic. 

7 That's not scientifically valid. 

8 Q. And so what are the considerations that allow you to say 

9 whether it's an allelic peak or a stutter peak? 

10 A. Well, again as I described earlier, we're looking at the 

11 ratios of those peaks together. We're looking at the profile as in a 

12 totality. You know, you would be less likely to assume that it's 

13 stutter at that level if that's the only stutter peak present in that 

14 range across the totality of the profile. I can't speak directly 

15 about specifics in a lot of those because I did not do the testing on 

16 these samples, so I'm not as familiar as Miss Hanna is with the 

17 sample, but, again, we' re looking at not just a particular stutter 

18 peak at one particular allele and one particular locus. We look at 

19 the data as a whole and we look at the ratio of those peaks to each 

20 other and we look at the height of the major contributor. As I 

21 testified earlier, you know, the higher that major contributor 

22 becomes the more likely it is that it's stutter, and, again, if 
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1 there's any doubt, one wouldn't conclusively just say that that's an 

2 allelic peak because that wouldn't be scientifically valid. 

3 

4 

5 

Q. 

A. 

So in this--did you review this particular case? 

Did I do the technical review? Not to split hairs with 

you, I'm familiar with the circumstances of the case. I did not 

6 technically review the data in this case as I remember. 

7 Q. So maybe you could, for my edification can you describe 

8 what the difference in those are? 

9 A. Yes, in the DNA--in the forensic community we undergo 

10 what's commonly referred to as technical review peer review where a 

11 second qualified analyst looks at all the data's--data, the 

12 conclusions, the reports, the notes and assures that they come to the 

13 same conclusions and that they analyze the data the same way versus 

14 are you asking me if I have just read the reports before. I'm not 

15 sure what distinction you're making. 

16 

17 

Q. 

A. 

Well, sir, well then what review did you do in this case? 

I have not technically reviewed this case. I had read the 

18 reports and consultation with Captain Morman and with Miss Hanna, but 

19 I was not responsible for the technical work in this case. 

20 

21 

22 

DC: Thank you. No further questions. 

[END OF PAGE] 

96 



1 TC: Sir, I just have one redirect based on that cross, just one 

2 guestion--well, it mJ..ght be a couple, one topic. 

3 REDJRECT EXAMJNAT!ON 

4 Questions by the trial counsel: 

5 Q. I want to talk a little bit about the process that your lab 

6 employs, not necessarily specific to this case, but the process. 

7 A. Yes. 

8 Q. And I want you to, if you could.break this particular phase 

9 down for the judge, 

10 A. Yes. 

11 Q. When is the determination made whether a peak is an alle1e 

12 peak or a stutter peak v1ce the actual comparing to a sample? 

13 A. All determinations on the quality of the profile whether a 

14 peak is allelic, artifactual, stutter, what have you, a11 those 

15 determinations a.re made on the front end, so the unknown san-tples are 

16 generated, the data i.s analyzed, those al1elic calls .are made, 

17 deterrninations are made if vre have major minor con1ponents, if they 

18 can be mathematically discerned or separated, all that. is done on the 

19 front end. Once that has been completed then the analyst,. will look 

20 at the request made in that case and see, okay, do we have a known 

21 suspect? We do. Do v1e have an elintination standard? Do we have a 

22 victim standard? What are the known components that we've been asked 

23 to compare to the genetic informaU.on developed in a case? At that 
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1 point then they will look at the unknown samples, the profiles 

2 gen.erated--generated frorn those, and rnake (}etern1inations on, you 

3 know, if it's a single source profile, does it match. If it's a 

4 partlal profile, can soineone--is there a n1atch? Can someone be 

5 included? Are they included as a contributor to a mixture? I mean 

6 there's different variations upon that comparison, but all that 

7 happens after those unknown profiles have been completely analyzed. 

8 Q. So is it even possible that a peak that's been identified 

9 as a stutter peak might later on--the analyst,. might say later on, 

10 "Hey, this also matches the profile of the particular subject in this 

11 case; I'm going to switch this over to an alleleu? 

12 

13 

A. 

Q. 

No, that would be and un--that would be unethical. 

So in a case where a peak has been identified as a stutter 

14 peak that happens before any analysis is conducted? 

15 A. Yes, that's correct. 

TC: Thank you. No further questions, sir. 

17 EXAMINATION BY THE COURT-MARTIAL 

18 Questions by the military judge: 

19 Q. And so if the guidelines say that a stutter peak of a 

20 certain size in comparison to allelic peaks should be considered with 

21 the possibility that it's an allelic peak and that doesn't happen 

22 before it gets to the analyst, then what's the impact on the end 

2 3 result? 
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1 A. Well, the impact that I believe you're getting to if you're 

2 saying if they made those determinations or evaluations upon 

3 co1nparisons to tb_e known standards, that's a violation of our 

~ protocols, our procedures. Our process is to look at that data, and 

5 this all goes to bias. We want to look at that data with a clean 

6 slate, with a fresh pair of eyes so that we aren't biased by knowing, 

7 hey, the defendant has a 16 20 at D··2. Oh, well, look, when I look 

8 at the D-2 locus there's some stutter peaks there and if I call this 

9 one stutter, it makes my match a lot more stronger. That's not how 

10 Lhe process works. 

11 Q. 

12 A. 

13 Q. 

No, no, I understand. 

Okay. 

I may 

I might have misunderstood---

P~"'-S~c\ 
have raised it poorly. There's been some discussion 

14 about the SWGDAM guidelines that's--I can't remember it off the top 

15 of my head. If somebody can refresh my memory, but let's say if a 

16 stutter peak is at a certain height in comparison to known allelic 

17 peaks, then you should consider the possibility that the stutter peak 

18 is actually an allelic peak. 

19 A. Yes, and I believe the key word that you've just said is 

20 there' s--a consideration should be made. 

21 Q. Okay, so you consider and then say, no, stutter peak or 

22 yes, allelic peak? 
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1 A. Yes. I mean in the vast array of samples and cases we deal 

2 with there are certain circumstances where it could go in different 

3 directions, again looking at the totality of the data, and that I 

4 believe is the crux of the guidelines and why the guidelines are 

5 written as such. You cannot explicitly delineate step one, two, 

6 three, four, five that would encompass every type of scenario that we 

7 encounter in our work. 

8 Q. So why would--assuming my hypothetical is still correct, 

9 that you have the stutter peak that's of the same or greater height 

10 than an allelic peak, why would you decide not to consider that an 

11 allelic peak such that you can get a better--! don't know, does it 

12 give you a better or worse statistic in the end? 

13 A. If- if you called something a--if something was a stutter 

14 peak that you called an allelic peak and it so happens to match the 

15 defendant, yes, it would give the prosecution a much higher 

16 statistical weight to the evidence. Conversely, you could call 

17 something that's a stutter peak an allelic peak when in fact it is 

18 not and now having excluded the true contributor to the peak, you 

19 know, there's a variety of scenarios that you could create by 

20 misappropriating a stutter peak or any artifactual peak as allelic. 

21 Making something allelic is a very definitive, a very serious point 

22 that you've made that you're saying this is genetic material that is 

23 present in a sample and it is from this material that I am going to 

100 



1 make all of my comparisons and decisions and bring to a court and 

2 testify to. 

3 

4 

6 

Q. The guidelines talk about random match probability, 

likell.hood ratJ.o, and combined probability of exclus:Lon and inclusion 

\<MWh 
and they associate randorn match probability with -B:ev contributors and 

CPE CPI with an unknown number of contributors, but when I heard Dr. 

7 or Miss Hanna testify she didn't use any of those terms, so is what 

8 you are doing at the lab something completely different than those? 

9 A. No. What we specifi.cally do--let me back up one step. 

10 Those are a set of terms that are sometimes interchangeable in the 

11 community as, you know, you can find that in any di.scipU.ne. If we 

12 want to specifically reference the terms and the guidelines, what our 

13 laboratory uses is a roodification of an ui1restricted randorn match 

14 probability. 

15 Q. And is it modified because you' re applying it to unknown 

16 numbers of contributors? 

17 A. Yes, that's correct. 

l. (l Q. Very good. 

19 A. And it allows for dropout. 

20 Q. And in the audit/accreditation procedure I understand that 

""-21 they are different things. Have those auditors or~reditors looked 

22 at this particular formula'? That is
1 

unknoi.vn nun1ber of contributors 

23 and the possibility of allelic dropout? 
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1 

2 

A. Yes. We've been using the same statistical calculations 

since we started PCR STR testing 15 years ago. In that time we've 

3 been audited and inspected about ten different times, off the top of 

4 my head. 

5 

6 

7 

8 

9 

MJ: Any based on mine, Counsel? 

TC: No, Your Honor. 

DC: No, Your Honor. 

MJ: Temporary I assume? 

TC: Temporarily, sir. 

10 [The witness was duly warned, temporarily excused, and he withdrew 

11 from the courtroom.] 

TC: Your Honor, if I could have a brief moment before calling 12 

13 my next witness. [Pause. Reviewing notes] 

14 Your Honor, there's no further evidence from the 

15 government. 

16 

17 

MJ: All right, anything else for the defense? 

DC: Yes, Your Honor. The defense would like to recall Dr. 

18 Krane. 

19 

20 

21 

22 

23 oath. 

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 
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1 Dr. Krane: All right, thank you. 

2 DANE. KRANE, civilian, was recalled telephonically as a witness for 

3 the defense, and testified as follows: 

4 DIRECT EXAMINATION 

5 Questions by the defense counsel: 

6 Q. I just want to cover a couple things because I think there 

7 rnight have been some misinterpretation in the trar1slation froro. your 

8 testimony to Dr. Hummel's testimony. You had originally testified 

9 that the---concerning the template amount and the issues with an 

10 amount of male DNA that was extremely less than the one nanogram or 

11 in this case the 750 pictogram targeting value. Could you clarify 

12 that, sir? So what were you saying with regards to the fact that the 

13 amount of rnal.e DNA used in this case was between 15 and 45 picograms? 

14 A. Right.. Yeah, I'd be very happy r,o-- [coughing], excuse me, 

15 clarify that. Let me say what I was not saying. I wasn't saying 

16 that the testing laboratory should have used more template DNA. I 

17 agree that using more than the re<::ornrnended amounts for the test kit 

10 leads to its own set of problems. What I was trying to convey is 

19 that the testing lab through, no fault of their own, used too little 

20 of the minor contributorJ DNA to be able to get a reliable result in 

21 regards to that minor ccntributor's profile and if I could just 

2 2 expound on tha.t. a b:L t. You know, Mr, Hl11nmel points out that the 

23 target based on their laboratory's validation, their internal 
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1 validation is 750 picograms. The manufacturer of the test kit 

2 actualJy recommends 1, 000 picograms or a nanogram, but I have no 

3 issue with then1 1 you kno•..r, targeting less if their validation 

4 supports that, but the thing though is is that in the lab's own bench 

5 notes \·1i th respect to the quantities of DNA for this sample there's a 

6 notation that says, and this .is in regards to the volume of DNA that 

7 thl used, this is a quote from their bench notes, "Increased 

8 template due to ratio", and so the lab chose in this case to use one 

9 nanogram as opposed to their normal target of 750 because they had 

10 performed a test to determine the relative amount of male and female 

11 DNA and determined that there was a very small amount of DNA and in 

12 the hopes of being able to get a better look at that small amount of 

13 male DNA they increased the amount of template that they used. 

14 Despite that best effort and, you know, well intentioned and I think 

15 a reasonable effort on their part, the reality is that the amount of 

16 template/"DNA that comes from the minor contributor or contributors 

17 in this case is exceedingly small. Again, on the range of 15 to 45 

18 picograms, far lower than the lab's target and far lower than 

19 laboratories which deliberately set out use. 

20 Q. Yes, sir, and finally with regards to the statistics I 

21 would like to be cl.ear aga.in about what you are saying. What--are 

22 you saying that the formulas included in their manuals are somehow 

23 not following the Sl'IGDAM guidelines or are you saying something else? 
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A. I think it would be best to say I'm saying something a 

2 little bit different. I'm saying that they're not being applied 

3 appropriately. The formulas in their operating procedures and their 

4 interpretation guidelines are clearly consistent with and derived 

5 from the SWGDAM guidelines. However, the SWGDAM guidelines provide 

6 two different kinds of statistical approaches; one set of approaches 

7 for a mixed sample with an unknown number of contributors where 

8 allelic dropout has not occurred, and another set for a sample with a 

9 known number of contributors where allelic dropout may have occurred. 

10 The laboratory's protocols have those same formulas, but they have 

11 misapplied them. They have used formulations here for a--well, they 

12 are statistically evaluating a sample that falls into neither of 

13 those two different kinds of buckets. This is a mixed sample with an 

14 unknown number of contributors where dropout may have occurred. 

15 

16 have. 

17 

18 

DC: Yes, sir. Thank you. Sir, those are all the questions I 

TC: No questions from the government, Your Honor. 

MJ: I don't have any others either. 

19 [The witness was temporarily excused.] 

20 

21 

22 

23 

DC: Sir, I'm going to-- do you have anything else? 

rrc: No. 

MJ: Let me just review something for a second. 

DC: Dr. Krane, hold just one moment. 
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1 Dr. Krane: All right. 

2 [The military judge reviews his notes] 

3 

4 

5 

MJ: Okay, I don't think I need to recall anyone. 

DC: Sir, the defense has no further evidence on the motion. 

TC: And the government has no further motions--no further 

6 evidence on the motion, Your Honor. 

7 [Dr. Krane was excused and the telephonic connection was terminated.] 

8 DC: So, sir, for argument, sir, the defense in this case, sir, 

9 under the Daubert standard really what we're looking for is 

10 reliability and even though those words have been used in court today 

11 the defense oonoedes that we are not operating under the general 

12 acceptance standard. However, the issue here that the defense would 

13 point the court to is some of the oase law oited in the defense 

14 motion, namely the persuasive case law of the In Re Paoli Railroad 

15 Litigation where it specifically talks about the fact that it is not 

16 only the general approach of a scientific field, but that the 

17 proponent of scientific evidence under Daubert has to show that 

18 every step along the way in their analysis is reliable, meets that 

19 reliability standard and one of the places where the defense would 

20 contend that the government fails to show that reliability is 

21 particularly in regard to the statistics. The government can talk 

22 all day about how the lab has passed its accreditation studies, how 

23 many times it has gone through that process, the general guidelines 
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1 that it follows in all of these cases, it can do all of that, but 

2 ultimately in this particular case, maybe not in another case that 

3 the lab has worked on, but in this particular case the lab fails to 

4 meet that reliability standard in calculating the statistics that 

5 they have used to say that Major Henning's DNA has a random match 

6 probability of 1 in 223. That is the primary point where it fails in 

7 that reliability standard. Now, the defense would also say--would 

8 point to Dr. Krane's testimony in that regarding the way--under the 

9 circumstances that they calculated that statistic when you have an 

10 unknown number of contributors with a possibility of allelic dropout, 

11 in terms of statistics, all bets are off, right, there isn't a 

12 reliable way to do that. The SWGDAM guidelines, they are combining 

13 and re-- they're basically combining the SWGDAM guidelines in a way 

14 that those guidelines do not contemplate and I would point to the 

15 language in the government's motion itself where it says the 

16 government concurs that SWGDAM is the definitive authority on 

17 reliable procedures and methods. Right, and SWGDAM specifically says 

18 you can do this with CPE or CPI, you can do this with RMP and it 

19 never says that you can do both, but that's exactly what the lab did. 

20 The lab put those two together. 

21 Even if in the alternative, Your Honor, the defense would 

22 ask that you not admit this evidence under 403 grounds because as Dr. 

23 Krane said, when you're talking about this degraded of a sample where 
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1 it is at 1 percent in terms of the amount of data, 1 percent, 15 to 

2 45 picograms, 1 to 5 percent of the target amount for that sample, 

3 and when you're talking about that low RMP you have to measure that 

4 against the effect that it's going to have on the panel. If this 

5 were a judge alone case, this argument would have much less effect, 

6 but especially in these circumstances where the disagreements and the 

7 arguments about that data are so complicated such to the fact that 

8 all of the attorneys in the room and all the lay people in the room 

9 are struggling often to follow what the actual disagreements are. 

10 The defense submits that the effect on the panel is simply going to 

11 be, oh, well, DNA evidence and they're not going to take the 

12 appropriate measure of skepticism that is warranted by the actual 

13 evidence. That would have a prejudicial effect far beyond its 

14 probative value on the panel and for that reason in this particular 

15 circumstance, again, DNA most of the time absolutely appropriate, 

16 absolutely probative, absolutely admissible under 403, under Daubert, 

17 under 702, but in this circumstance both because of that point in 

18 this lab's analysis where it broke down when they decided--when they 

19 had a situation that didn't meet SWGDAM guidelines for either CPE or 

20 RMP, so they put them together, both because of that and even if 

21 that's okay, which the defense contends it is not, even if that's 

22 okay given the fact of the limited probative value of the 

23 information, given its incredibly degrade--the incredibly degraded 
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1 sample and the low amount of weight that can be given to it and the 

2 likely prejudicial effect that it will have on a panel, the defense 

3 asks that you disallow the government from entering in expert 

4 testimony on this issue. Thank you, Your Honor. 

5 TC: Your Honor, experts disagree. Experts disagree. There's 

6 science and then there's conclusions based on science and what we've 

7 heard today is for the most part we've got good science and we've got 

8 experts disagreeing on how to interpret, disagreeing on what 

9 conclusions to be drawn from that good science. 

10 

11 

12 

13 

MJ: What part was not good science? 

TC: No, I----

MJ: You said for the most part it was good science. 

TC: Oh, Roger, sir. We talked about good science today and 

14 before I continue, Your Honor, I'd like to read from page 1 of the 

15 SWGDAM guidelines almost to the bottom of the page. "Due to the 

16 multiplicity of forensic sample types and the potential complexity of 

17 DNA typing results it is impractical and infeasible to cover every 

18 aspect of DNA interpretation by present rule." And it goes on to 

19 talk about the lab must then identify and then sort of promulgate 

20 their own rules and procedures on how they're going to conduct 

21 testing, specifically, according to the rules, so that it can be peer 

22 reviewed, which is exactly what happened in this case. The KCPCL 

23 came in here today and they identified exactly how their testing was 
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1 conducted, a modified version of an equation that's contained in the 

2 SWGDAM guidelines, and again, Your Honor, the government stresses 

3 

4 

5 

that these are not--these aren't rules. These aren't set in stone 

equations that must be followed. They are recommendations from an 

accrediting body. And over the last 14 years the KCPCL case work and 

6 their equations and their policies and procedures have gone through 

7 rigorous auditing, external auditing; internal auditing. Ir1 fact, 

8 you've even heard testimony today where Mr. Hummel outlined a 

9 technical review that's conducted within their own laboratory where a 

10 separate scientist who has no part in the original testing then does 

11 his own internal peer review of that testing, so in this case these 

12 results have been tested three times; once by the original scientist, 

13 once by the technical reviewer within the KCPCL, and then once by Dr. 

14 Krane and his associates, so the peer review aspect of this case is 

15 satisfied under the rule. The defense points out reliability and 

16 refers to calculating statistics and, again, Your Honor, this 

17 

18 

reliability does not go towards the science. These are weight 

arguments, not admissibility arguments. The defense is properly 

19 positioned with an expert to come into court and argue, just as they 

20 did today, that this is less reliable, that this should be given less 

21 weight, that there are holes here and here. They have every tool 

22 available to them to highlight where the defense believes there are 

23 weaknesses in this particular scientific evidence, and so the 
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1 reliability aspect I think is being blurred here. What I believe to 

2 be the case is that the defense under the umbrella of Daubert has 

3 taken what is a standard that bars evidence from court because it's 

4 unreliable bad science and they've applied that to an analysis and 

5 they've said "My expert disagrees with your expertn, and points to 

6 reliability issues, now I'm going to lump that disagreement under the 

7 umbrella of a federal standard and then ask the court to preclude 

8 

9 

10 

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 various--the four part test outlined by Daubert. What we 

11 did in painstaking detail was talk about the random match probability 

12 and the conclusions that were drawn and at the end of the day what 

13 this comes down to is two experts disagreeing as to how to draw 

14 conclusions based on good science. 

15 So the 403 issue, Your Honor, I don't know what case law we 

16 have or what authority I can argue either for or against that proper 

17 science DNA should be excluded because it's prejudicial. It's 

18 prejudicial, Your Honor, because that's why the government is putting 

19 

20 

21 

it in its case. The key here is is it unduly prejudicial, does the 

prejudice outweigh the probative value, and the answer is no. We've 

got good science. The government is going to introduce as evidence 

22 in a trial and then allow the defense to invoke 403 to get the 

23 evidence if Set aside, and so I don't know how else to stress that 
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1 other than I don't know of any case precedent out there that shows 

2 when a random match probability is a little low that it should be 

3 excluded because it's unduly prejudicial, and for those reasons, Your 

4 Honor, the government rests on the fact that these arguments go to 

5 weight, not to admissibility. Thank you, Your Honor. 

6 [The trial counsel returns to his table.] 

7 MJ: All right, I'll take the motion under advisement and issue 

8 a written ruling in due course. 

9 Court's in recess until the trial date. 

10 [The Article 39(a) session recessed at 1220 hours, 24 April 2015. 

11 [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 

v. 

HENNING, Antiwan M. 
MAJ, U.S. Army 
Headquarters and Headquarters Company, 
Combined Arms Center, 
Fort Leavenworth, Kansas 66027 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

RELIEF SOUGHT 

GOVERNMENT RESPONSE TO 
DEFENSE MOTION 

FOR APPROPRIATE RELIEF: 
TO EXCLUDE EVIDENCE 

12 March 2015 

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. 

I. 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 ). 

II. 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). 
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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). 

c. 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) unaergoes 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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c. 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 submitted 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 thee~ror 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 lab 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 lingua 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 it 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 to 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. 

Ill. WITNESSES I EVIDENCE 

1. Witness - Ms. Jessica Hanna 
2. Witness - Mr. Scott Hummel 
3. American Society of Crime Laboratory Directors I Laboratory Accreditation Board 
(ASCLD/LAB), Scope of Accreditation Certificate, dated 3 September 2014 
4. ASCLD/LAB Certificate 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 Interpretation 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 

IV. 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 asserts 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 allows 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 to 
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 

5 



United States v. Henning 
Government Response to Defense Motion for Appropriate Relief: To Exclude Evidence 

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.AF. 1995). In Youngberg, 
CAAF held that evidence of DNA testing is admissible at courts-martial if a proper 
foundation is laid. Id 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.A.A.F. 
2006) when the court took 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. Id at 369. Like the 
underlying DNA analysis, statistical evidence is also admissible at court-martial so long 
as proper foundation is laid. Id. 

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 including minimum number of contributors, alleles used for 
comparison, and the possibility 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 inand 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. It 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 all 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 requisite 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." United 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. Id. The concerns in Graves are not present in 
this case. 

VI. 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). 
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CERTIFICATE OF SERVICE 

I certify that a copy of this response was served on the Defense on 12 March 2015, via 
email. 

~~N 
CPT, JA 
Trial Counsel 
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Name and Address of Accredited Laboratory Laboratory Contact Information 

Kansas City Police Department 
Crime Laboratory 
6633 Troost Ave. 
Kansas City, Missouri 6413! 

Linda Netzel, Laboratory Director 
Phone: 816-349-3210 
Fax: 816-349-3240 
E-Mail: linda.netzel@kcpd.org 

The management and technical operations of this laboratory were assessed and found to conform with ISO/IEC 
17025:2005, the ASCLDILAB-Jnternational Supplemental Requirements for Testing Laboratories (2011) and all 
other requirements of the ASCLDILAB-International program. The laboratory was found to be competent and was 
accredited in the following area (s): 

Field of Accreditation Categories of Testing: 

Forensic Science Testing 1.1 Controlled Substances 4.10 Fire Debris 
1.2 Quantitative Analysis 4.15 General Physical and Chen1ical 

Discipline (s) 1.3 General Chemical Testing Analysis 
1.4 Clandestine Laboratory Analysis 5.1 Firearms 

1.0 Drug Chemistry 2.1 Human Perforn1ance Forensic 5.2 Toolmarks 
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Customers Served: The Kansas City Police Departtnent - Crime Laboratory is a local govern1nent laboratory that provides 
forensic services and assistance to law enforcen1ent agencies in and around Kansas City, Missouri. 

Accreditation Dates 
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Date Expires: September 2, 2018 
Date Last Updated: No Updates 
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Marshal 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 200 I Forensic DNA Conference --Columbia, MO 
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(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) 

July 2009 
(5 day) 

Oct 2009 
(I day) 

Oct 2009 
(2 day) 

Nov 2009 
(3 day) 

Feb 2010 
(3 day) 

May 2010 
(5 day) 

July 2010 
(1 hr) 

.lan20ll 
(3 day) 

Feb 2011 
(4 day) 

May 201 I 
(4 day) 

Courtroom Testimony Techniques "Success Instead of Survival" - Ron 
Smith and Associates, Dwan1e l"lilderbrand - Largo, FL 

7 Habits for Law Enforcement Training - KC, MO PD 

National CO DIS 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 

NIJ Sponsored Population Genetics Workshop - Florida 
International University, Mia1ni, FL 

Y-STRs: Science and Statistics - Joint Meeting, Orlando, FL 
Presented by Dr. Martin Tracey, FIU 

Joint Meeting of Forensic Organizations (SAFS, MAPS, MAAFS, 
SWAPS) -- Orlando, 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 H_armon 

Forensic Relationship Training - Marshall University Forensic Science 
Center, Kelly Beatty 
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Sept2011 
(2 day) 

Nov 201 l 
(2.5 days) 

April 2012 
(4hours) 

June 2012 
(2.5 days) 

Aug 2012 
(l day) 

Sept. 2012 
(5 days) 

Nov 2012 
(2 days) 

May 2013 
(5 hours) 

May 2013 
(l hour) 

Nov2013 
(I day) 

Nov2013 
(2 days) 

Feb2014 
(5 hrs) 

March 2014 
(2 days) 

May 2014 
(2 days) 

TESTIMONY: 
State Courts-

Access 2007 - Level l Training-· New Horizons Computer Learning 
Center - Overland Park, KS 

National corns Convention - Jacksonville, FL 

KC-MORG Mobile Morgue Training - Olathe, Kansas 

corns 7.0 Training- Austin, TX 

KC-MORG Family Assistance Center Training-Lee's Summit, MO 

Comprehensive Training Progra1n in Forensic DNA Interpretation and 
Statistics - online through NJJ and University of North Texas Health 
Science Center (occurred between Aug 13 111 and Oct 5111) 

National corns Convention - Norman, OK 

KC-MORG Mass Fatalities Tabletop Exercise - Overland Park, KS 

Internal Validation ofQIAcube for Differential Separation- online 
presentation presented by Josh Stewart of Marshall University 

National COrnS Convention - Norman, OK 

DNA Technical Leader Summit - Nomrnn, OK 

KCRMORG Mass Fatality Operations Classroom Training - Blue 
Springs, MO 

Mid-America Forensic DNA Conference - Columbia, MO 

Crucial Conversations Training - Kansas City, MO, Sgt. Luster 

Jackson County, Missouri 
Cass County, Missouri 

Federal Courts-
Western District Missouri - I<ansas City, Missouri 

SCIENTIFIC PRESENTATIONS AND PUBLICATIONS: 
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2005 

June 2005 

Forensic Use ofRAPD Analys;s in the Investigation o_fBioterrorisn1. 
Unpublished masters thesis, Oklahoma State University Center for 
Health Sciences, Tulsa, Oklahoma. 

Invited Novice Speaker, Variability in Chromosomal DNA in Isolates 
of Bacillus. Annual Meeting of Association of (Jenetic 1·ecbnologisls, 
lnc. (AGT) Kansas City. MO. 
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Name: 

Title: 

Address: 

Telephone: 

Education: 

2007 

2005 

Experience: 

CURRICULUM VITAE 

Marsena D. Craig 

Forensic Specialist lll 

6633 Troost Avenue 
Kansas City, MO 6413 l 

(816) 349-3258 

University of Central Oklahoma- Edmond, OK 
MS Forensic Science 

Jackson State University - Jackson, MS 
BS Biology 

2010-present Kansas City Missouri Police Department 
Kansas City Police Crime Laboratory-Biology Section 
Forensic Specialist Ill 

2008-20 l 0 Viracor/IBT Laboratories 
Immunology Reference Laboratory 
Clinical Laboratory Scientist 

2007-2008 

2004 

Continuing Education: 

May 7-8, 2014 
(2 day course) 

April 9, 2014 
(2 day seminar) 

April 7, 2014 
(8hr course) 

Silliker Laboratories 
Food Quality Microbiology Laboratory 
Microbiology Technician 

Rocky Mountain Biological Laboratory 
Undergraduate Research Student (summer 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 

3th District Court- Kansas City, Missouri 

Public speaking: 

July 15, 2013 Guest speaker- l hour presentation 
Black Family Technology Awareness Association 
Boys and Girls clubs of Greater Kansas City 
6th-8'h grade students 



CURRICULUM VITAE 

NAME: Gregory Scott Hummel 

TITLE: Chief Criminalist- DNA Section 
-appointed Acting Supervisor 1121109 
-appointed Acting Technical Leader 419109 
-promoted to Supervisor I Technical Leader 8123109 

ADDRESS: 6633 Troost 

TELEPHONE: 

EDUCATION: 

1995 

2006 

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 Serology and DNA 

EXPERIENCE: 

2000-present Kansas City Missouri Police Department 
Kansas City Police Crime Laboratory - DNA Section 

2008 William Jewell College Liberty, MO 
Adjunct Professor, Bio 234 - Genetics 

1995-2000 Children's Mercy Hospital - Kansas City, Missouri 
Genetics Dept. 
Senior Molecular Genetics Technologist 

PROFESSIONAL AFFILIATIONS: 

American Academy of Forensic Sciences 
-Criminalistics Section Ad Hoc Men1bership Co1nmittee 

Midwestern Association of Forensic Scientists 
-Awards Co1nmittee 
-Biology Section Coordinator 

National DNA Index System Procedures Board 

CERTIFICATIONS: 

An1erican Board of Cri1ninalistics 
Fellow - Molecular Biology (2007-present) 

CONTINUING EDUCATION: 

Member 
2009-2010 

Member 
2009-2012 
2011-2012 

Board Member (2004-2006) 

December 1997 
(5 day seminar) 

American Society of Hematology National Meeting 
San Diego, California 
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December 199 8 
(5 day seminar) 

December 1999 
(5 day seminar) 

November 2000 
(I day seminar) 

April 2001 
( 14 day course) 
August 2001 
(1 week course) 

September 200 I 
(2 day course) 

September 200 I 
(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 
(I day seminar) 

November 2003 
( 4 day seminar) 

March 2004 
(2 day seminar) 

March 2004 
(2.5 hour workshop) 

May 2004 
(2day seminar) 

August2004 
(5 day course) 

September 2004 
(3 day seminar) 

November 2004 
(4 day seminar) 

Gregory Scott Hummel 

American Society of Hematology National Meeting 
Miami, Florida 

American Society of Hematology National Meeting 
New Orleans, Louisiana 

Missouri-l(ansas Regional Forensic Meeting - ABI 
Colu1nbia, Missouri 

Crime Scene Investigation School 
Kansas City, Missouri 
Analysis of Short Tandem Repeats by Capillary Electrophoresis School 
Quantico, Virginia 

Population Statistics and Forensic DNA Analysis Workshop 
Minneapolis, Minnesota 

Midwestern Association of Forensic Scientists 
Minneapolis, Minnesota 

NIJ DNA Grantee's Workshop 
Washington, D.C. 

MO-KS 2003 Forensic DNA Conference 
Columbia, Missouri 

Paternity Statistics Workshop- Michelle Beckwith (PTC) 
Columbia, Missouri 

Advanced Homicide Investigation Training 
Kansas City, Missouri 

CODTS Administrator's Meeting 
Jefferson City, Missouri 

National CODIS Conference 
Lansdowne, Virginia 

MO-KS 2004 Forensic DNA Conference 
Columbia, Missouri 

Forensic Statistics Workshop 
Colu1nbia, Missouri 

corns State Administrator's Meeting 
Quantico, Virginia 

corns v5.7 Training 
McLean, Virginia 

Bloodstain and Bullet Pattern Analysis for Crime Scene Reconstruction 
North Kansas City, Missouri 

National CODIS Conference 
Arlington, Virginia 
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March 20005 
(2 day seminar) 

March 2005 
(5day workshop) 

November 2005 
(4 day seminar) 

April 2006 
(I day workshop) 

April 2006 
(2 day seminar) 

July 2006 
(2 day seminar) 

September 2006 
(l day seminar) 

September 2006 
(2 day workshop) 

October 2006 
( 4 day workshop) 

October 2006 
(4 day seminar) 

February 2007 
(4 day seminar) 

March 2007 

(0.5 day seminar) 

March 2007 

(2 day workshop) 

April 2007 
(I day workshop) 

April 2007 
(2 day seminar) 

November 2007 
(3 day seminar) 

August 2008 
(3 day seminar) 
October 2008 
(I day workshop) 

October 2008 

Mid-America 2005 Forensic DNA Conference 
Colun1bia, Missouri 

Bloodstain Pattern Interpretation Workshop 
Kansas City, Missouri 

National CODIS Conference 
Arlington, Virginia 

\SO 17025 Workshop 
Colun1bia, Missouri 

Mid-America 2006 Forensic DNA Conference 
Columbia, Missouri 

CODIS State Administrator's Meeting 
Dallas, Texas 

CODIS Administrator's Meeting 
Scottsdale, Arizona 

DNA Auditor's Training 
Scottsdale, Arizona 

Gregory Scott H'un11nel 

Advanced Bloodstain Pattern Interpretation Workshop 
Independence, Missouri 

National CODIS Conference 
Arlington, Virginia 

American Academy of Forensic Sciences 
San Antonio, Texas 

Continuing Education for Forensic Professionals Progran1 
Expert Testimony 
Orlando, Florida 

Continuing Education for Forensic Professionals Progra1n ~ 
Forensic Entomology 
Orlando, Florida 

Mitochondrial DNA Workshop 
Columbia, Missouri 

Mid-America 2007 Forensic DNA Conference 
Columbia, Missouri 

National CODIS Conference 
San Francisco, California 

Forensic Medical Investigation Se1ninar 
North Kansas City, Missouri 
Forensic Population Genetics Workshop 
Los Angeles, California 

l 9'h International Symposium on Human Identification 
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(3day seminar) 

October 2008 
(0.5 day workshop) 

November 2008 
(3 day seminar) 

April 2009 
(2 day seminar) 

April 2009 
(2.5 day seminar) 

June 2009 
(2.5 day seminar) 

October 2008 
(3day seminar) 

October 2009 
(0.5 day workshop) 

April 2010 
(I day workshop) 

April 2010 
(2 day seminar) 

June2010 
(2.5 day seminar) 

November 20 I 0 
(3 day seminar) 

November20!0 
(8 day seminar) 

February 2011 

(I /2 day workshop) 

February 2011 
( l/2 day workshop) 

February 2011 
(4 day seminar) 

April 2011 
(I day workshop) 

April 2011 
(2 day seminar) 

June 2011 
(2.5 day seminar) 

Gregory Scott Hummel 

Los Angeles, California 

Troubleshooting Common Laboratory Problems Workshop 
Los Angeles, California 

National CODIS Conference 
Arlington, Virginia 

Mid-America 2009 Forensic DNA Conference 
Columbia, Missouri 

NIJ Applied Technology Conference 
l(ansas City, Missouri 

NIJ Conference 
Arlington, Virginia 

20'h International Symposium on Human Identification 
Las Vegas, Nevada 

Technical Leader Workshop 
Las Vegas, Nevada 

Y -STR Workshop 
Columbia, Missouri 

Mid-America 2010 Forensic DNA Conference 
Colun1bia, Missouri 

NIJ Conference 
Arlington) Virginia 

National CODIS Conference 
Salt Lake City, Utah 

Supervisor School 
Kansas City, Missouri (Kansas City Police Academy) 

Method Validation and Estilnating the lJncertainty of Measure111ents in 
the Modern Forensic Laboratory - AAFS 
Chicago, Illinois 

Veterinary Forensic Sciences: Animals as Evidence - AAFS 
Chicago, Illinois 

American Academy of Forensic Sciences 
Chicago, Illinois 

Relationship Testing Statistics Workshop 
Columbia, Missouri 

Mid-America 201 l Forensic DNA Conference 
Columbia, Missouri 

MFRC - DNA Symposium (Facilitator) 
Ames, Iowa 
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June 2011 
(2.5 day seminar) 

September 2011 
(2 day seminar) 

October 2011 
(5 day workshop) 

April 2012 
(I day workshop) 

April 2012 
(2 day seminar) 

April 2013 
(1 day workshop) 

April 2013 
(2 day seminar) 

June 2013 
(5 day seminar) 

October 8, 2013 
(0.5 day seminar 

April 2014 
(1 day workshop) 

April 2014 
(2 day seminar) 

September 2014 
(2 day workshop) 

PUBLICATIONS: 

Manuscripts: 

NJJ Conference 
Arlington, Virginia 

40'h Annual MAFS Meeting 
Lombard, Illinois 

Gregory Scott Hummel 

ASCLD/LAB-lnternational Assessor Training Course 
El Segundo, California 

Introduction to CO DIS 7 & Paternity Testing for Crime Laboratories 
Colun1bia, Missouri 

Mid-America 2012 Forensic DNA Conference 
Columbia, Missouri 

6-Dye Evolution: Prepare Your Lab for the Future of CE Fragment 
Analysis and beyond, presented by Life Technologies 
Colu1nbia, Missouri 

Mid-America 2013 Forensic DNA Conference 
Columbia, Missouri 

International Society for Applied Biological Sciences Conference 
Split, Croatia 

Investigating and Collecting Evidence in Non-stranger Sexual 
Assault Cases, present by Dr. David Lisak, Ph.D. 
Johnson County Community College - Overland Park, KS 

Top 10 Non-Conformances and Root cause Analysis Workshop 
presented by Anna Yoder, ASCLD/LAB 
Colu1nbia, Missouri 

Mid-America 2014 Forensic DNA Conference 
Columbia, Missouri 

Cognitive Factors in Making Forensic Comparisons~ Dr. Itiel Dror 
Johnson County Crime Laboratory- Johnson County, Kansas 

White, R.A., Dowler, L.L., Hummel, G.S., Adkison, L.R. 1995. Exclusion ofEpb4.2 as 
a candidate for the mouse mutant pallid. Mouse Genome 959(2): 492-494. 

Boon-Leong, L., White, R.A., Hummel, G.S., Schwaeble, W.N.J., Peerschke, E., Reid, 
K., Ghebrehiwet, B. 1998. Characterization of the murine gene of gClqBP, a novel cell 
protein that binds the globular heads of CI q, vitronectin, high molecular weight 
kininogen and factor XII. Gene 209: 229-237. 

Dai, G., Wang, D., Liu, B., Kasik, J.W., Muller, H., White, R.A., Hummel, G.S., Soares, 
M.J. 2000. Three novel paralogs of the rodent prolactin gene family. J. Endocrinology 
166: 63-75. 
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Gregory Scott Hummel 

Abstracts: 

TESTIMONY: 

Hummel, G.S., Gaedigk, R., Reddig, R., Copple, A., Watanabe, M., White, R.A. 1998. 
cDNA isolation, sequence, tissue expression, genomic structure, and chron1osomal 
mapping of mouse Glycophorin C. American Society of Hematology. Miami, FL. 

White, R.A., Hummel, G.S., Copple, A., Shimizu, K., Kolbrecher, D., Pinson, D., Garg, 
U., Watanabe, M. 1998. Characterization and chromosomal mapping of hereditary 
erythroblastic anemia (hea). American Society of Hematology. Miami, FL. 

Hummel, G.S., Examination of DNA Recovery Potential from Fired Shell Casings. 
International Society for Applied Biological Sciences Conference. Split, Croatia 

State Courts-
Cass County, Missouri 
Clay County, Missouri 
Clinton County, Missouri 
Jackson County, Missouri 
Platte County, Missouri 

Adams County, Colorado 
Douglas County, Kansas 

Federal Courts-
Western District Missouri - 1(ansas City, Missouri 
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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 guidance for the community, Amixt0re interpretation 
subcommittee was formed in January 2007 and worked for several years to 
provide a guidance document on autosomal short tandem repeat (STR). This 
document was presented to the full SWGDAM group and received approval in 
January 2010. 

This document provides guidelines for the interpretation of DNA typing results 
from short tandem repeats (STR) and supersedes the Scientific Working Group 
on DNA Analysis Methods (SWGDAM) 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 8.nd 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. It is anticipated that these 
guidelines will evolve 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 
enhanced low template DNA techniques. 

Introduction 

The interpretation of DNA typing results for human identification purposes 
requires professional judgment and expertise. Additionally, 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 follow documented procedures for the 
interpretation of DNA typing results and reporting. 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. However, the laboratory should utilize written procedures for interpretation 
of analytical results with the understanding that specificity in the standard 
operating protocols will enable greater consistency and accuracy among analysts 
within a laboratory. 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 conclusions are typically captured 
for documentation and communication purposes within a laboratory report. 

Using current technologies for human identification, DNA typing results are 
derived through application of analytical software during and after electrophoresis 
of fluorescently-labeled amplification products that are generated for each 
sample using an amplification kit. For each sample, the software translates 
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). Using allelic ladders for reference, the 
software then labels peaks that meet certain criteria with alteli.c designations. 

To ensure the accuracy of these computer-generated allele designations, the 
DNA analyst must verify that appropriate genotyping parameters (i.e., internal 
size standard and allelic ladder) were used and that the correct genotyping 
results were obtained for a known positive control. Additionally, 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 t.hat are common to 
both kits. As an example, a giyen sample amplified using both the Profiler Plus TM 

and COfiler™ Amplification Kits e.xhibits concordance when identical alleles for 
the genetic loci amelogenin, D381358, and D78820 are obtained. After 
verification of the allelic designations, the alleles are classified based on their 
peak height relative to an established minimum peak height threshold' for 
comparison purposes. 

The results of the analysis controls [i.e., reagent blank(s), positive amplification 
control(s), and negative amplification control(s)] 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/uninterpretable. 

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 to a known sample, nor applicable to inconclusive/uninterpretable 
results. The conclusions reached as part of the DNA interpretation process are 
compiled into a written draft by the DNA analyst and. are subjected to technical 
and administrative reviews prior to issuing a final case report. 

This document addresses definitions, data evaluation, interpretation of results 
and conclusions/reporting for autosomal STR typing, including guidance on 
mixture interpretation. Approaches to statistical interpretation are presented. A 
list of relevant literature is also included to provide further source material. 

1. Preliminary Evaluation of Data 

The laboratory should develop criteria 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 be reliably distinguished from background 
noise. Because the analytical threshold is based upon a distribution of noise 
values, it is expected that occasional, non-reproducible noise peaks may be 
detected above the analytical threshold. An analytical threshol,d should be 
sufficiently high to filter out noise peaks. Usage of an exceedingly high analytical 
threshold increases the risk of allelic data loss which is of potential exclusionary 
value. 

1.1. Analytical threshold: The Laboratory should establish an analytical threshold 
based oil signal-to-noise analyses of internally derived empirical data. As an 
example, an analytical threshold may be based on two times the intensity 
difference betw~en the highest peak and lowest trough wi.thin the instrumental 
noise data. Other scientific methods may be used. The usage of an analytical 
threshold value that differs substantially from manufacturer'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 multiplexes that contain redundant loci must 
establish criteria regarding the concordance of such data. 

2. Allele Designation 

2.1. The laboratory establishes criteria to assign allele designations to 
appropriate peaks. 

2.1.1. Locus Designation: The laboratory establishes 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 Genetics. 

2.1.2.1. Allele designation is based operationally on the number of repeat 
sequences contained within the allele and by comparison to an allelic 
ladder. 

2.1.2.2. The laboratory establishes guidelines for the designation of alleles 
containing an incomplete repeatmotif(i.e., an off-ladder allele falling 
within the range spanned by the ladder alle'les). This designation includes 
the number of complete repeats and, separated by a decimal point, the 
number of base pairs in the incomplete repeat (e.g., FGA 18.2 allele). 

2.1. 2. 3. The laboratory establishes criteria for designating alleles that fall 
above the largest 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 extrapolation 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 potential non-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 spectral 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 reproducible; spikes and raised baseline are generally 
non-reproducible. 

3.1.1. The laboratory establishes criteria based on empirical data (obtained 
internally or externally), and specific to the amplification and detection 
systems used, to address the interpretation 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 distinguished from allelic peaks based on morphology 
and/or reproducibility. Stutter and non-template dependent nucleotide 
addition peaks may be characterized based on size relative to an allelic 
peak and amplitude. 

3.1.1.2. While the application of an analytical threshold may serve to filter 
out some non-allelic peaks, the analytical threshold should be established 
based on signal-to-noise considerations (i.e., distinguishing potential 
allelic peaks from background). The analytical 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 level (i.e., allelic dropout). Stochastic effects within an amplification 
may affect one or more loci irrespective 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 for a given sample. This threshold, referred to as a 
stochastic threshold, is defined as the value above which it is reasonable to 
assume that allelic dropout has not occurred within a single-source sample. The 
application of a stochastic threshold to the interpretation of mixtures should take 
into account the additive effects of potential allele sharing. 

3.2.1. The laboratory establishes a stochastic threshold based on empirical 
data derived within the laboratory aricl specific to the quantitation and 
amplification systems (e.g., kits) and. the detection instrumentation used. It is 
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 which it is reasonable to assume that, at a 
given locus, allelic dropout of a sister allele has not occurred constitutes a 
stochastic threshold. 

3. 2.1.1. If measures are used to enhance detection sensitivity O e , allelic 
height), the laboratory should perform additional studies to establish 
independent criteria for application of a separate stochastic threshold(s). 
Such measures may inclucle but not be limited to increased amplification 
cycle number, increased injection time, and post-amplification 
purification/concentration of amplified products. 

3.2.1.2. For samples for which an assumption can .be made as to the 
number of contributors, the laboratory should establish. criteria for 
comparison of alle.lic 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 empirical 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 value by the peak height of an 
allele with a higher RFU value, and thenmultiplying this value by 100 to express 
the PHR as a percentage. 

3.3.1. The laboratory should establish PHR requirements 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 
D3S1358, 65% for vWA, etc.); alternatively, a single PHR expectation can be 
applied to multiple loci (ecg., 60%). 

3.3.1 .. 1. The laboratory may evaluate PH Rs at various DNA template 
levels (e.g., dilution series of DNA). ltis noted that different PHR 
expectations at different peak height ranges may be established. 

3.3.2. PHR requirements are only applicable to allelic peaks that meet or 
exceed the stochastic threshold. 

34. Number of Contributors to a DNA Profile 

Generally, a sample is considered to have originated from a single individual if 
one or two alleles are present at all loci for which typing r.esults 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 example, a 
primer binding site variant that results in attenuated amplification of one allele of 
a heterozygous pair. 

A sample is generally considered to have originated from more than one 
individual if three or more alleles are present at one or more loci (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 empirically 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 contributors 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 should be defined for determination of whether a 
sample is a mixture. 

3.4.3. Where multiple amplifications and/or injections are generated for a 
given sample extract, the laboratory should establish guidelines for 
determining which results are used for comparisons and statistical 
calculations. 

3.4.3 .. 1. If composite profiles (i.e., generated by combining typing results 
ob.tained from multiple amplifications and/or injections) are used, the 
laboratory should establish guidelines for the gener13tion of the composite 
result. When separate extracts from different locations on a given 
evidentiary 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 not be 
combined into a composite profile. The laboratory should establish 
guidelines for determining the suitability of developing composite profiles 
from such samples. 

3.5. Interpretation of DNA Typing Results for Mixed Samples 

An individual's contribution to a mixed biological sample is generally proportional 
to their quantitative representation within the DNA typing results. Accordingly, 
depending on the relative contribution of the various contributors to i3 mixture, the 
DNA typing results may potentially be further refined. · · 

As an example, if a sample contains a predominance of one individl.lal's DNA, 
that individual's DNA profile may be determined. This state results in a 
distinguishable mixture, whereby there is a dislinct contrast in signal intensities 
(e.g., peak heights) among the different 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 expected to yield DNA from the individual from whom 
the sample was taken. If another source of DNA is present in sufficient quantity 
in such a sample, a mixture 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 of the foreign alleles. The obligate alleles may 
effectively constitute a single-source profile (i.e., if there is one DNA contributor 
in addition to the individual from whom the 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 material to the mixed sample. 

3.5.1. The laboratory should establish guidelines 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. When assessing peak height ratios, pair-wise 
comparison of all potential genotypic combinations should be evaluated. 

3.5.2. The laboratory should define and document what, if any, assumptions 
are used in a particular mixture deconvolution. 

3. 5.2.1. If no assumptions are made as to the number of contributors, at a 
minimum, the laboratory should assign to a major contributor an allele 
(e.g,, homozygous) or pair of alleles (e.g., heterozygous) of greater 
amplitude at a given locus that do not meet peak height ratio expectations 
with any other allelic peak(s). 

3.5.2.2. If assumptions are made as to the number of contributors, 
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 laboratory 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 to 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 distinction in peak heights 
of the major and minor contributors (i.e., mixture ratio). 

3.5.4.2. After deconvolution, the DNA typing results attributed to an 
individual minor contributor should also meet PHR expectations. The 
PHR expectations of a minor contributor may be reduced due to stochastic 
peak height variation and the additive effects of peak sharing (e.g., minor 
peak and stutter peaks). 

3.54.3. Due to the possibility that the minor contributor's alleles 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 combinations, or allelic drop out, are possible at 
other loci). 

3.5.5. Mixtures with Multiple Major Contributors and One or More Minor 
Contributors: The laboratory should establish guidelines based on peak 
height ratio assessments and/or mixture ratios for determining whether 
multiple major contributors are present in a mixed sample. 

3.5.6. Mixtures with Indistinguishable Cohtributors: The laboratory should 
establish guidelines based on.peak height ratio assessments for identifying 
mixtures for which no major or minor.contributors can be discerned. 

3.5.7. Mixtures with a Known Contributor(s): The laboratory should establish 
guidelines for determining whether separation of a known contributor's profile 
is applicable (e.g., based on the types of evidentiary items). 

3.5. 7.1. At a minimum, wh.ere there is no indication of sharing of the 
known and obligate alleles, 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 to have contributed to 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 relationship to the stutter 
percentage expectations established by the laboratory. 

3.5.8.2. Generally, when the height of a peak in the stutter position 
exceeds the laboratory's stutter expectation for a given locus, that peak is 
consistent with being of allelic origin and should be designate\:! as an 
allele, 

3:5.8.3. If a peak is at or below this expectation, it is generally designated 
as a stutter peak. However, it should also be considered as a possible 
allelic peak, particularly 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 conclusively attributed (i.e., peaks in non-stutter positions) to the 
minor contributor(s). 

3.6 Comparison of DNA Typing Results 

The following determinations can be made upon .comparison of evidentiary and 
known DNA typing results (and between evidentiary samples): 

• The known individual cannot be.excluded (i.e., is included) as a possible 
contributor to the DNA obtained from an evidentiary item. 

• .The known individual is excluded as a possible contributor. 
• The DNA typing results are inconclusive/uninterpretable. 
• The DNA typing results from multiple evidentiary items are consistent or 

inconsistent with originating from a common source(s). 

3.6.1. The laboratory must establish .. guidelines to ensure that, to the extent 
possible, DNA typing results from evidentiary samples are 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/loci 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 single-source and mixed 
evidentiary samples. 

3.6.4. For mixtures for which two or more individuals cannot be excluded as 
potential contributors, the laboratory may establish guidelines .for assessing 
whether all of the DNAtyping results obtained fromthe mixed sample are 
accounted for by the multiple known samples 

3.6.5. 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. 

3.6.6. The laboratory should establish guidelines for identifying DNA typing 
results for which comparisons of evidentiary and known samples are not 
made (at a minimum, to include inconclusive/uninterpretable results). 

4. Statistical Analysis of DNA Typing Results 

In forensicDNA testing, calculations are performed on evidentiary DNA profiles 
that are established as relevant in th.e context of the case to aid in the 
assessment of.the significance of an inclusion. These calculations are based on 
the random match probability (RMP), the likelihood ratio (LR), or the combined 
probability of exclusion/inclusion (CPEICPI). 

While the RMP is commonly thought of in terms of single-source profiles, the 
application of this formula to evidentiary profiles inherently includes an 
assumption of the number of contributors 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 CPI 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 ). 

A 8 C D 

Unrestricted 

All combinations of alleles arc ·deemed 
possible (relative peak height differences 
are not utilized) 

AB+ AC+ AD+ BC+ BD+ CD 

Restricted 

Based on relative peak heights, alleles are 
paired only where specific combinations 
of alleles are deemed possible 

AB+ )A' +)M'f + )tC' +)lD+ CD 

Figure 1. Illustration of "restricted·' versus "unrestricted" approaches based on relative peak 
heights (using an assumption of two donors with all peaks above the stochastic threshold). 

The genetic loci and assumptions used for statistical calculations must be 
documented, at a minimum, in the case notes. 

4.1. 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. 

4.1.1. The laboratory should establish guidelines 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 discrimination. In general. the statistics for the typing results that provide 
the most genetic information and/or the highest discrimination potential are 
reported. 

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 statistical analysis. 

4.5. The laboratorymust document the.source of the population database(s) 
used in any statistical analysis. 

4.6. The formulae used in any statistical analysis must be documented and must 
address both homozygous and heterozygous typing results, multiple locus 
profiles, mixtures, minimum allele frequencies, and, where appropriate, biological 
relationships. 

4.6.1. Given a profile for which multiple formulae are applicable, the 
laboratory must have guidelines for the selection of the formula( e) suitable for 
statistical application (see Table 1). 

4.6.2. It is not appropriate to calculate a composite statistic using multiple 
formulae for a multi-locus profile. For example, the CPI 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 mixture. 

4.6.3. When using CPE/CPI (with no assumptions of number of contributors) to 
calculate the probability that a randomly selected person would be 
excluded/included as a contributor to the mixture, loci with alleles below the 
stochastic threshold may not be used for statistical purposes to support an 
inclusion. In these instances, the potential for allelic dropout raises the possibility 
of contributors having genotypes not encompassed by the interpreted alleles. 

4.6.3.1. Alleles below the stochastic threshold may be used for 
comparisons and/or fo establish the presence of a mixture or male DNA 
(e.g., Y allele at amelogenin). 

4.6.3.2. A restricted CPE/CPI 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 attribution 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 would not be excluded as possible contributors to the mixture. 

5.2. Random Match Probability (RMP) 

5.2.1. When the interpretation is based upon the assumption of a single 
contributor (or a single major contributor to a mixture), the RMP formulae 
are those described in NRCll recommendations 4.1, 4.2, 4.3, and 4.4. 
The most commonly used formulae are listed below: 

5.2.1.1. For heterozygote genotypes, the formula is 2pq. This is 
· NRCll formula 4.1 b. 

5.2.1.2. For homozyg0te genotypes, the formula is p2 + p(1-p)8, 
where e = 0.01 or 0.03 in accordance with NRCll. This is NRCll 
formula4.4a. 

5.2.1.3. for single-allele profiles where the zygosity is in question 
(e.g., it falls below the stochastic threshold) 

5.2.1.3.1. The formula 2p, as.described in recommendation 
4.1 of NRCll, may be applied to this result. 

5.2.1.3.2. Instead ofusing 2p, the algebraically identical 
formulae 2p - p2 and p2 + 2p(1-p) may be usedto address 
this situation without double-counting the proportion of 
homozygotes in the population. · 

5.2.1.3 .. 3. Laboratories may choose to assign the value of 1 
to th.e scenario described in 5.2.1.3 , i.e. not use the locus 
for statistical weight 

5.2.1.4. Conditional subpopulation calculations may also be 
performed in accordance with NRCll formulae 4.1 Oa and 4.1 Ob. 

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 mixture (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 [p2 + p(1-p)8] + 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 
obligate 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 
could 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 contributor could be calculated as [p2 + 
p(1-p)fl] + 2pq + 2pr + 2ps + 2pt. Some laboratories might instead 
choose to apply a single-allele formula as discussed in section 
5.2.1.3, e g, 2p. 

5.2.2.3. 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 a heterozygote-homozygote pairing where all 
alleles were detected, a heterozygote-heterozygote pairing where 
all alleles were detected, or a heterozygote-heterozygote pairing 
where a fourth allele might have dropped o.ut. In this case, the 
RMP must account for all heterozygotes and homozygotes 
represented by these three alleles, but al.so all heterozygotes that 
include one of the detected alleles. The RMP for this interpretation 
could be calculated as (2p ,... p2);+ (2q - q2

) + (2r - r2
) - 2pq ~ 2pr -

2qr. 

5 2.2 3.1 Since 2p includes 2pq and 2pr, 2q includes 2pq 
and 2qr, and 2r includes 2pr and 2rq, the formula in 5.2.2.3 
subtracts 2pq, 2pr, and 2qr to avoid, double-counting these 
genotype frequencies. 

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 to the application of e 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 sperm fraction assumed to be from two contributors, 
one of whom is the victim, the sperm contributor genotypes 
included post-deconvolution might include only a single genotype 
(PQ) at locus 1, but multiple possible genotypes (UU or UV) at 
locus 2. In this case, the two-locus RMP for the sperm DNA 
c.ontributor could be calculated as 2pq * [u2 + u(i-u)e + 2uv]. 

5.2.2.6. The unrestricted RMP might be calculated for mixtures that 
display no indications of allelic dropout The formulae include an 
assumption of the number of contributors, but relative peak height 
information is not utilized. For two-person mixtures, the formulae 
for loci displaying one, two, orthree alleles are identical to the CPI 
calculation discussed in section 5.3. For loci displaying four alleles 
(P, Q, R, and S), homozygous genotypes would not typically be 
included. The unrestricted RMP in this case would require the 
subtraction for homozygote genotype frequencies, e.g., (p + q + r + 
s) 2 _ p2 _ q2 _ r2 _ s2 

5.2.3. When a suspect's profile has been determined to match the 
unknown profile, if the alternate hypothesis is that a relative of the suspect 
is in fact the source of the unknown profile, then all efforts should be 
undertaken to obtain a sample directly from the relative .ill question so that 
there is no need to rely on a probability-based estimate of a coincidental 
match. 

In the absence of a direct comparison, conditional match probabilities for 
various relatives can be calculated in accordance with NRCll formulae 4.8 
and 4.9. 

5.2.3.1. Full. Siblings (NRCll formulae 4 9a and 4.9b) 

Genotype 
of suspect 

pp 
PQ 

Probability of the same 
genotype in a sibling 
(1 + 2p + p2

) I 4 
(1 + p + q + 2pq) I 4 

5.2.3.2. Other Relatives (NRCll formulae 4.Ba and 4.Bb) 
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Genotype 
of suspect 

pp 
PQ 
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Probability of the same 
genotype in a relative 
p2 + 4p(1 - p)F 
2pq + 2(p + q - 4pq)F 

where F = 1/4 for parent and offspring 
1/8 for half-siblings 
118 for uncle and nephew 
1 /8 for grandparent and grandchild 
1 /16 for first cousins 

5.2.3.3. Conditional subpopulation corrections could also be applied 
to these formulae following the methods of Ayres (2000) as 
described in Fung and Hu (2008). 

5.3. Combined Probability oflnclusion (CPI) and Exclusion (CPE) 

5.3.1. Pl is calculated as (sum of allele frequencies)2 for each locus. 

5.3,2. The CPI is the product of the individual locus Pis: 
CPI = Pl1 * Pl2 * ... * PIN 

5.3.3. The PE has been commonly presented two ways 

5.3.3.1. PE= 1 - Pl 

5.3.3.2. PE= q2 + 2pq, where p.is the s.um .ofallel.e frequencies and 
q represents all other .alleles (1.- p). This is analogous to the single 
allele formula described in 5.2.1.3.2. 

5 3 3.3. Population substructure corrections can also be applied 
using PE= 1 - [p2 - p(1 - p)8], where p is the sum of .allele 
frequencies observed althatlocus. 

5.3.4. The CPE has been commonly presented two ways 

5.3.4.1. CPE = 1 - CPI 

5.34.2. CPE = 1 - [(1 - PE1) * [(1 - PE2) * ... * (1 - PEN)] 

5.3.5. The CPI 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 CPI and CPE. Examples of both scenarios 
are provided below. 
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5.3.5.1. Unrestricted CPI and CPE. In a mixture at a locus having 
alleles 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 
probability of inclusion for the mixture could be calculated as (p + q 
+ r)2. 

5.3.5.2. Unrestricted CPI 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 application of the CPI and CPE, no calculation would be 
performed at this locus. 

5.3.5.3. Restricted CPI and CPE. Given (a) a mixture at a locus 
having alleles P, Q, R, arid S, (b) alleles P, Q, and R significantly 
(as defined by the laboratory) above the stochastic threshold, and 
(c) allele S is below the stochastic threshold, the interpretation 
might be that the higher RFU alleles are a distinct group, separate 
from the contributor(s) of the low-RFU s.alJele. The Jab might 
choose to calculate a restricted probability of inclusion utilizing just 
the P, Q, and R alleles, (p + q + r)2 

5.3.5.3.1. Based on the ab.eve example, had the S allele been 
greater than the stocha.stic threshold, but still identified as 
distin.ct from the higher-RFU alleles, a second general CPI or 
CPE could have been calculated using all four alleles. 

54. Likelihood Ratio (LR) 

54.1. When the evidence profile is determined to be single source, and 
the reference and evidence profiles are identical at all loci, LR."' 1/RMP. 

5.4.1.1. The numerator of the LR calculation would assume the 
suspect's contribution, meaning that the probability of observing 
re.suits consistent with his profile would be 1.0. 

5.4.1.2. The denominator would assume that the suspect is not the 
contributor. The 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 dropout. No further considerations of 
peak heights are undertaken. The suspect in question is PP, 
and no other reference standards are being considered for 
inclusion. 

The numerator of the LR calculation would .assume the 
suspect's contribution, meaning that the probability of 
observing results consistent with his genotype would be 1.0. 
The second, unknown contributor must complete the mixture 
by having allele Q and nothing other than P ot Q Therefore 
the numerator to the calculation would be the sum of the 
frequencies for the second contributor's possible genotypes 
(QQand PQ) 

LR numerator= [q2 + q(1-q)8] + 2pq 

The denominator ofthe LR calculation might 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 complete 
the detected mixture of P and Q. 

Contrib. 
#1 
pp 

QQ 
PQ 
PP 
PQ 
QQ 
PQ 

Contrib: 
#2 
QQ 
pp 
pp 
PQ 
QQ 
PQ 
PQ 

Combined Probability 
[p2 + p(1-p)8] * [q2 + q(1-q)8] 
[q2 +q(1-q)8] * [p2 + p(1-p)O] 
2pq * [p2 + p(1-p)O] 
[p2 + p(1-p)O] * 2pq 
2pq* [q 2 + q(1-q)O] 
[q2 + q( 1-q)O] * 2pq 
2pq * 2pq 

LR denominator = 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 a locus, 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 taller). 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 numerator of the LR calculation would assume the 
suspect's contribution, meaning that the probability of 
observing results consistent with his genotype would be 1.0. 

The second, unknown contributor must complete the mixture 
by having allele Q and nothing other than P or Q. If the 
assumed contributor (the suspect) is the minor contributor to 
the mixture, the possible second contributor genotypes 
included posFdeconvolution mightbe PQ. 

LR numerator = 2pq 

Conversely, if the s.econd contributor is the minor contributor, 
the possible second contributor genotypes included post
deconvolution might be QQ. 

LR numerator= q2 + q(1-q)O 

The denominator of the LR calculation might assume that 
the mixture is a combination of two unknown contributors. 
The unknown contributors must have 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 
peak height ratios and the overall mixture ratio, the restricted 
LR denominator mightbe limited to the following pairs of 
genotypes: 

Major 
Contrib. 

pp 
PQ 

Minor. 
Contrib. 

QQ 
pp 

Combined Probability 
[p2 + p(1-p)O] * [q2 + q(1-q)O] 
2pq * [p2 + p(1-p)O] 

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 LRs can 
be found in Fung and Hu (2008). 
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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 CPI 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). 

Cateqorv of DNA Typinq Result 
Single Source 

. 
~·-·~--~---·----- .. ~-· 

Single Major Co.ntributor to a Mixture 

Multiple Major Contributors to a Mixture 

Single Minor Contributor to a Mixture ....... 

Multiple Minor Contributors to a Mixture 
r----· 

Indistinguishable Mixture 
( 1) Restricted or unrestricted 
(2) Restricted 

RMP 

"" .,, 
.,, (2) 

.,, 
.,, (2) 

"" (1) 

CPE/CPI LR (1) 

>I 

>I 

.,, (2) .,, 

.,, (3) .,, 

.,, (3) •• 
.,, 

·. .,, 
"" 

(3) All potential alleles identified during interpretation are included in the statistical calculation 
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Glossary for this document 

Allelic dropout: failure to detect an allele within a sample or failure to amplify an allele during 
PCR. 

Analytical threshold: the minimum height requirement at and above which detected peaks can 
be reliably distinguished from background noise; peaks above this threshold. are generally not 
considered noise and are either artifacts or true alleles. 

Artifact: a non-allelic product of the amplification process (e.g., stutter, non-templated nucleotide 
addition, or other non-specific product), an anomaly of the d.etecti.OD process (e.g., pull-up or 
spike), or a by-product of primer synthesis (e.g., "dye blob"). 

Coincidental match: a match which occurs by ch<ince. 

Composite profile: a DNA profile generated by combining typing re.suits from different loci 
obtained from multiple injections of the same amplified s<imple and/or multiple amplifications of 
the same DNA extract. When separate extracts from different locations on a given evidentiary 
item are combined prior to amplification, the resultant DNA profile is not considered a composite 
profile. 

Conditional: an interpretation category that incorporates assumption(s) as to the number of 
contributors. 

CPE combined probability of exclusion; produced by multiplying the probabilities of inclusion 
from each locus and subtract the product from 1; (i.e., 1-CPI). 

CPI: combined probability of inclusion; produced by multiplying the probabilities of inclusion from 
each locus; (i.e., 1-CPE). 

Deconvolution: separation of contributors to a mixed DNA profile based on quantitative peak 
height information and any underlying assumptions. 

Deduced: inference of an unknown contributor'sDNA profile after taking into consideration the 
contribution of a known/assumed contributor's DNA profile based on quantitative peak height 
information. 

Differential Degradation: a DNA typing result in which contributors to a DNA mixture are 
subject to different levels of degradation (e.g., due to 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 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 electropherogram. 

Homozygote: an individual having the same (or indistinguishable) alleles at a particular locus; 
manifested as a single peak for a lqcus in an electropherogram. 

Inclusion: a conclusion for which an ind.ividual cannot be excluded 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). 

Inconclusive/uninterpretable: an interpretation or conclusion in which the DNA typing results 
are insufficient, as defined by the laboratory, for comparison purposes. 

Indistinguishable mixt.ure: a DNA mixture in which relative peak height ratios are insufficient to 
attribute alleles to individual contributor(s). 

Intimate sample: a biological sample from an evidence item that is obtained directly from an 
individual's body; it is not unexpected to detect that individual's allele(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 (l-R): the ratio of two probabilities of the same event under different hypotheses: 
typically the numerator contains the prosecution's hypothesis and the denominator the defense's 
hypothesis. 

Major contributor(s): an individual(s) who can accounffor the predominance of the DNA in a 
mixed profile. 

Masked allele: an allele of the minor contributor that may not be readily distinguishable from the 
alleles of the major contributor or an al'lifact. 

Minor contributor(s): an individual(s) who can account for the lesser portion of the 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 individuals 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 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 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 degradation, inhibition of amplification and/or low- quantity template. 

Peak height ratio (PHR): the relative ratio of two alleles 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 multiplying this value by 100 to 
express the PHR as a percentage; used as an indication of which alleles may be heterozygous 
pairs and also in mixture deconvolution. 

Probability of exclusion (PE): the percentage of the population that can be excluded as 
potential contributors to a DNA mixture. 

Probability of inclusion (Pl): the percentage of the population that c.an be included as potential 
contributors to a D.NA mixture: also known. as Random Man Not Excluded. 

Questioned sample: biological sample recovered from a crime scene or collected from persons 
or objects associated with a crime (referred to as a "Q"). 

Random Match Probability (RMP): the probability of randomly selecting an unrelated individual 
from the population who could be a potential contributor to an.evidenti.ary profile. 

Reference sample: also known as .Known sample. 

Restricted: referring to a statistical approach con.ditioned on .the number of contributors and with 
consideration of quantitative peak height inform!'!tion and inference of contributor mixture ratios; 
used to limit the genotypic combinations of possible contributors. 

Signal-to-noise ratio: an assessment used to establish an analytical threshold to distinguish 
allelic peaks (signal) from background/instrumental noise. 

Single-source profile: DNA typing results determined to originate from one individual based on 
peak height ratio assessments and the number of alleles at given lo.Ci. 

Source attribution: a declaration which identifies an individual as the source of an evidentiary 
profile to a reasonable degree ofscientific certainty based on a single'source or major contributor 
profile. 

Stochastic effects: the observation ofintra,locus peak imb.alance and/or allele drop-out resulting 
from random, disproportionate amplification' of alleles in low-quantity template samples. 

Stochastic threshold: the peak height value .aboye which it is reasonable to assume that, at a 
given locus, allelic dropout of a sister allele has not occurred. 

Stutter: a minor pea~ typically observed one repeat unit smaller than a primary STR allele 
resulting from strand slippage during amplification. 

Unrestricted: referring to a statistical approac~ performed without consideration 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: Federal 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 I 7. 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 laws. 

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 
correctness. 



Analyst (or equivalent role, position, or title as designated by the Laboratory 
Director) is an employee 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 
relationship 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 CO DIS Administrator (or equivalent role, position, or title as designated hy 
the Laboratory Director) is an employee of the laboratory responsible for administration 
and security of the laboratory's CODJS 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 FBI. CO DIS links 
DNA evidence obtained from crime scenes, thereby identifying serial criminals. COD IS 
also compares crime scene evidence to DNA profiles from offenders, thereby providing 
investigators with the identity of the putative perpetrator. In addition, CODIS contains 
profiles from missing persons, unidentified human remains and relatives of missing 
persons. There are three levels of COD!S: the Local DNA Index System (LOIS), 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 LOIS laboratories; and 
the National DNA Index System (NDlS), 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 I, 2011 



Competency test(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 introduction of exogenous DNA into a DNA sample 
or PCR reaction. 

Continuing 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 CO DIS 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 reagents are determined hy empirical studies or routine practice to require testing 
on established samples before use on evidentiary or casework reference samples. 

Developmental validation is the acquisition oftest 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 selection 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 alleles has a mutation within a PCR primer 
binding site causing this allele to be copied less efficiently because of the primer
template mismatch. 
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DNA record is a database record that includes the DNA profile as well as data required to 
manage and operate ND!S, i.e., the Originating Agency Identifier which serves to 
identify the submitting agency; the Specimen ldentification Number; and DNA personnel 
associated with the DNA profile analyses. 

DNA type (also known as a DNA profile) 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: (I) 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/phenotype 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 would be 
considered incomplete without it. 

Internal validation is the accumulation oftest 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. 
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Laboratory is a facility: (I) 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), 
quantitation 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 simultaneous 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 NDTS participating laboratory who is( are) a qualified or 
previously qualified DNA analyst(s) in the technology, platform and typing amplifieation 
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. 

Outsourcing 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: 
(I) the originating laboratory will use any samples, extracts 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. 

Pe1formance 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. 

Pla(form 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. 

Positive 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 testing 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 previously qualified DNA analyst who has successfully 
completed the FB[ 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 
nse 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 is 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 ot: 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. 

Technology 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 allows 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: 

(I) 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 samples. 
(2) Internal validation is an accumulation oftest 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 CODJS. 

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 m a manual that includes or 
references the following elements: 

3. 1.1. l Goals and objectives 

3. I . I .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 

3.1.1.8 Equipment calibration and maintenance 

3.1. l.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. l 5 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. l. l 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 corns administrator who is accountable for corns 011-

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 shall 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. l 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. l 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, skills and 
experience of the technical personnel. 

STANDARD 5.2 The technical leader shall meet the following qualifications: 

5.2.l Minimum educational requirements: The technical leader ofa 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.l .2 The specific subject areas listed in 5.2.l 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. l 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.l .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 oflnvestigation 
(FBI), such a documented waiver shall be permanent and portable. 

5.2.2 Minimum experience requirements: A tecbnical leader ofa 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 oftbis 
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 
successfully complete the FBI sponsored auditor training within one year of 
appointment. 

5.2.3 The technical leader shall be responsible for the following: 

5 .2.3. l General duties and authority: 

5.2.3. l. l 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 
for 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, if applicable, approve corrective action(s), and document such 
rev1evv. 

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 NDlS 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-annually. 

5.2.4.1 The technical leader shall be a full time employee of the 
laboratory or multi-laboratory system. 

5.2.4.1. l 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 
withinl4 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 staiied until the plan is approved by the FBI. 

5 .2.5 Newly appointed technical leaders shall be responsible for the documented 
review of the following: 

5.2.5. l 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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5.3.1 Minimum educational requirements: The casework CODIS Administrator 
shall meet the education requirements for an analyst as defined in Standard 5.4. A 
casework COD!S 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 COD IS 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 CODlS 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 
CODlS 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 CO DIS training; satisfaction of 
these minimum requirements shall be applicable to the specific laboratory the 
casework CO DIS administrator is employed by prior to the effective date of this 
revision and shall not be portable. 

5.3.3 Minimum CODIS training requirements. The casework CODfS 
Administrator shall participate in the FBI sponsored training in CODlS soHware 
within six months of assuming CO DIS casework administrator duties if the 
Administrator had not previously attended such training. The casework CODIS 
Administrator shall successfolly complete the FBI sponsored auditor training 
within one year of assuming their Administrator duties ifthe Administrator had 
not previously attended such training. 

5.3.4 The casework CODIS Administrator shall be responsible for the 
following: 

5.3.4.1 Administration of the laboratory's local CODIS network. 

5.3.4.2. Scheduling and documentation of the COD IS 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 NDlS operational 
procedures. 

5.3.4.4 Assurance that the quality of data stored in COD IS is in 
accordance with state and/or federal law and NDIS operational 
procedures. 

5.3.4.5 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 
laboratory 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 biology; 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 after 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. l 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 5.5 The technical reviewer shall be an employee or contract employee of 
the laboratory and shall meet the following qualifications: 

5.5. I A current or previously qualified analyst in the methodologies 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 personnel shall have documented training 
specific to their job function(s). 

6. FACILITIES 

STANDARD 6.1 The laboratory shall 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 from the 
evidence examination, DNA extractions and PCR setup areas. 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. lfthe robot 
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performs analysis through amplification, the robot 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. EVIDENCE CONTROL 

STANDARD 7.1 The laboratory shall have and follow 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. l .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 sample consumption. 

8. VALIDATION 

STANDARD 8. l 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 shall 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. l Internal validation studies conducted after the date of this revision shall 
include as applicable: known and non-probative evidence samples or mock 
evidence samples, 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. I 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. 

ST AND ARD 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. l 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 shall use reagents that are suitable for the metbods 
employed. 

9.2. l The laboratory shall 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: 

9.3. I 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 shall quantify the amount of human DNA in forensic 
samp !es 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 9.5 The laboratory shall monitor the analytical procedures using the 
following controls and standards. 

9.5. l 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. l 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 follow 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.l.J 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 ensure that instruments and equipment are properly maintained. The 
laboratory shall 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. 

l 0.4.1 At a minimum, the following critical equipment shall undergo a 
performance check following repair, service or calibration: 
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I 0.4.1.1 Electrophoresis detection systems 

I 0.4.1.2 Robotic systems 

I 0.4.1.3 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 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. 

STANDARD 11.2 Casework reports shall include the following elements: 

11.2. l 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; 

l l.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. l 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. 

l 2.2.2 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 ofSDIS, verification of the following 
criteria for DNA profiles: eligibility for COD IS, correct DNA types, and 
appropriate specimen category. 
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12.2.7.2 For entry into a searchable category at SDJS, verification of the 
following criteria for DNA profiles by two concordant assessments by a 
qualified analyst or technical reviewer: eligibility for CO DJS; 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.l 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. 

ST ANDA RD 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.l Analysts, technical reviewers, technicians, and other personnel 
designated by the technical leader, shall undergo semi-annual external proficiency testing 
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. l 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 year 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 CO DIS core loci or CODIS core sequence ranges shall be 
attempted for each 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 Identity of the analyst, and other participants, if applicable, 
l 3.1.6.3 Date of analysis and completion, 
13.1.6.4 Copies of all data and notes supporting the conclusions, 
13. l .6.5 The proficiency test results, 
13.1.6.6 Any discrepancies noted, and 
13.1.6.7 Corrective actions taken. 

13. I .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. l 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 repo1is are graded as satisfactory or unsatisfactory. 
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l 3. l . 7.4. l A satisfactory grade is attained when there are no 
analytical errors for the DNA profile typing data. 

l 3.1. 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. l .9 The technical leader shall be informed of the results of all 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 
laboratory 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 shall be 
maintained in accordance with Standard 3.2. 

STANDARD 14.2 Corrective actions shall not be implemented without the documented 
approval of the technical leader. 

JS. 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 CO DIS administrator and technical leader shall 
have his/her education, experience and training qualifications evaluated and 
approved during two successive, separate external audits condueted after July l, 
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 lnternal 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. l For ND!S partieipating laboratories, all external audit documentation and 
laboratory responses shall be provided to the FBI within 30 days oflaboratory 
receipt of the audit documents or report. 

STANDARD 15.6 Internal and external audit documentation shall be retained and 
available for inspection during suhsequent 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. l. l A blood borne pathogen and chemical hygiene plan 

l 6. l .2 Documented training on the blood borne pathogen and chemical hygiene 
plan. 

STANDARD 16.2 The lahoratory's environmental health and safety program shall be 
reviewed once eaeh calendar year and such review shall be documented. 

STANDARD 17. OUTSOURCING 

STANDARD l 7 .1 A vendor laboratory performing forensic DNA analysis shall comply 
with these Standards and the accreditation 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 
CODlS shall require the vendor laboratory to provide documentation of 
compliance with these Standards and the accreditation requirements of federal 
law. The ND!S 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 CODJS shall not initiate analysis for a specific case or set of 
cases until documented approval has been obtained from the appropriate ND!S 
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 NDJS 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 DNA data in SDJS, 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 
cmrect 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 NDJS 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 laboratory's proficiency testing 
program. 

17.6.1 The technical review shall include the following elements: 

17 .6.1. l 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 CO DJS. 

STANDARD 17.7 An NDIS participating laboratory or multi-laboratory 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 analysis 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 leader of 
the NDlS 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 I 8 months apart. 

17.7.2.1 An NDIS participating laboratory may accept an on-site visit 
conducted by the FBI, or another NDIS 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 detect an allele within a sample or failure to amplify an allele during 
PCR. 

Analytical threshold: the minimum height requirement at and above which detected peaks can 
be reliably distinguished from background noise; peaks above this threshold are generally not 
considered noise and are either artifacts or true alleles. 

Artifact: a non-allelic product of the amplification process (e.g., stutter, non-templated nucleotide 
addition, or other non-specific product), an anomaly of the detection process (e.g., pull-up or 
spike), or a by-product of primer synthesis (e.g., "dye blob"). 

Coincidental match: a match which occurs by chance. 

Composite profile: a DNA profile generated by combining typing results from different loci 
obtained from multiple injections of the same amplified sample and/or multiple amplifications of 
the same DNA extract. When separate extracts from different locations on a given evidentiary 
item are combined prior to amplification, the resultant DNA profile is not considered a composite 
profile. 

Conditional: an interpretation category that incorporates assumption(s) as to the number of 
contributors. 

CPE: combined probability of exclusion; produced by multiplying the probabilities of inclusion 
from each locus and subtract the product from 1: (i.e., 1-CPI). 

CPI: combined probability of inclusion; produced by multiplying the probabilities of inclusion from 
each locus; (i.e .. 1-CPE). 

Deconvolution: separation of contributors to a mixed DNA profile based on quantitative peak 
height information. and any underlying assumptions. 

Deduced: inference of an unknown contributor's DNA profile after taking into consideration the 
contribution of a known/assumed contributor's DNA profile based on quantitative peak height 
information. 

Differential Degradation: a DNA typing result in which contributors to a DNA mixture are 
subject to different levels of degradation (e.g., due to 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 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 electropherogram. 

Homozygote: an individual having the same (or indistinguishable) alleles at a particular locus; 
manifested as a single peak for a locus in an e\ectropherogram. 

Inclusion: a conclusion for which an individual cannot be excluded as a potential contributor of 
DNA obtained from <\n evidentiary item based on the comparison of known.and questioned DNA 
profiles (or multiple questioned DNA profiles to each other). 

Inconclusive/uninterpretable: an interpretation or conclusion in which the DNA typing results 
are insufficient. as defined by the labciratory, fofcompariscm purposes. 

Indistinguishable mixture: a DNA mixture in which relative peak height ratios are insufficient to 
attribute alleles to individual contributor(s). 

Intimate sample: a biological sample from an evidence item that is obtained directly from an 
individual's body; it is not unexpected to detect that individual's allele(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; 
typically the numerator contains the prosecution's hypothesis and the denominator the defense's 
hypothesis. 

Major contributor(s) an individual(s) who can account for the predominance of the DNA in a 
mixed profile. 

Masked allele: an allele of the minor contributor that may not be readily distinguishable from the 
alleles of the major contributor or an artifact. 

Minor contributor(s): an individual(s) who can accoun( for the lesser portion of the DNA 1n 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 individuals 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 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 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 degradation, inhibition of amplification and/or low- quantity template. 

Peak height ratio (PHR): the relative ratio of two alleles 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 multiplying this value by 100 to 
express the PHR as a percentage; used as an indication of which alleles may be heterozygous 
pairs and also in mixture deconvolution. 

Probability of exclusion (PE): the percentage of the population that can be excluded as 
potential contributors to a DNA mixture. 

Probability of inclusion (Pl): the percentage of the population that can be included as potential 
contributors to a DNA mixture: also known as Random Man Not Excluded. 

Questioned sample: biological sample recovered from a crime scene or collected from persons 
or objects associated with a crime (referred to as a "Q"). 

Random Match Probability (RMP): the probability of randomly selecting an unrelated individual 
from the population who could be a potential contributor to an evidentiary profile. 

Reference sample: 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 mixture ratios: 
used to limit the genotypic combinations of possible contributors. 

Signal-to-noise ratio: an assessment used to establish an analytical threshold to distinguish 
allelic peaks (signal) from background/instrumental noise. 

Single-source profile: DNA typing results determined to originate from one individual based on 
peak height ratio assessments and the number of alleles at given loci. 

Source attribution: a declaration which identifies an individual as the source of an evidentiary 
profile to a reasonable degree of scientific certainty based on a single-source or major contributor 
profile. 

Stochastic effects: the observation of intra-locus peak imbalance and/or allele drop-out resulting 
from random, disproportionate amplification of alleles in low-quantity template samples. 

Stochastic threshold: the peak height value above which it is reasonable to assume that, at a 
given locus, allelic dropout of a sister allele has not occurred. 

Stutter: a minor peak typically observed one repeat unit smaller than a primary STR allele 
resulting from strand slippage during amplification. 

Unrestricted: referring to a statistical approach performed without consideration 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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An ASCLD/LAB Accredited Laboratory 
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Agency: WESTON POLICE 
DEPARTMENT 

FORT LEAVENWORTH CID 

Agency Case #: W09130166 -Weston 
0104-13-CID055 -Fort 
Leavenworth 

Subject(s): 

Suspect: Henning, Antiwan (B/M) 
Victim: Nightengale, Sarah (W/F 11/26/1983) 
Elimination: WEAVER, WILLIAM (U/M) 

List of Evidence: 

Lab Record#: 

Offense: 

Report Type: 

Report Date: 

Examiner: 

Item# 13-0166-001.3.2: cutting from stain E of black thong underwear 
Item# 13-0166-001.3.3: cutting from stain F of black thong underwear 

Results of Analysis: 

A 13-00353 #6 

Rape/Sexual Assault 

DNA 

April 29, 2014 

Jessica Hanna 

A mixture of genetic profiles consisting of a minimal minor contribution was PREVIOUSLY developed from Item 
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 Item 13-0166-001.3.2. The expected frequency of 
potential contributors to the alleles present in Item 13-0166-001.3.2 minimal minor is one in 220 unrelated 
individuals. Weaver, William is excluded as a possible contributor of the minor genetic information. 

A mixture of genetic profiles consisting of a minimal minor contribution was PREVIOUSLY developed from Item 
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 13-0166-001.3.3. Weaver, William is 
included as a possible contributor of the minor genetic information developed from Item 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. 

Jessica Hanna 
Forensic Specialist IV 
Jessica.Hanna@kcpd.org 

This report must be disseminated in full. 

------------------------ -----------------------------EN D 0 F R E P 0 RT -------------------------------------------------------- --

CONFIDENTIAL REPORT 

- Lab Report-Released-(204410).pdf 
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United States Army Trial Judiciary 
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UNITED STATES 

v. 

HENNING, Antiwan M. 
MAJ, U.S. Army 
HHC, Combined Arms Center 
Fort Leavenworth, Kansas 66027 
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FINDINGS AND CONCLUSIONS RE: 
DEFENSE MOTION IN LIMINE 

(PRECLUDE EXPERT TESTIMONY) 

29 APRIL 2015 

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 unlavdi.11 force. Her husband remained unaware of this activity. The Accused denies 
any sexual contact with Mrs. Nightengale. 

2. The Kansas City Police Crime Laboratory (KCPCL) tested Mrs. Nighlengale's underwear for 
the presence of DNA using autosomal short tandem repeat (STR) typing and compared it to the 
Aeeused' 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 
DNA 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 al.lele at the THO! locus and a 
homozygotic (two alleles with the same genetic information from both parents) 12 allele at the 
D 13 locus. At the D2 locus, the Accused has l 6 and 22 alleles while the evidentiary sample only 
showed a 16 allele. At the D l 8 locus, the Accused has 13 and 20 alleles while the evidentiary 
sample 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 Scientific 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. SW GD AM snbcommittees discuss topics 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 Antosomal STR Typ,i.ngjly 
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 S\VGDAM 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 section entitled, "Statistical Analysis of DNA Typing ResuHs," 
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 Iuclusion (CPE/1). The Guidelines refer to these in the disjunctive: 
"In forensic DNA testing, ... calculations are based on [RMP], [LR], or [CPE/I]." SW GD AM 
Guidelines, p. 12 (emphasis added). According to the Guidelines, Rlv!P is only appropriate for a 
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 to 
detect an allele within a sample or failure to amplify an allele. See, e.g., id. at para. 5.2.2.3. A 
CPE/J 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. 
J.<t at para. 4.6.3. In some of the strongest, non-permissive language in the document, the 
Guidelines clearly state that RMP and CPE/l are incompatible with each other. The Guidelines 
state that RMP calculations are "distinguished from" CPE/I. Id. at p. 12. The Guidelines state 
that because these calculations are only used on evidentiary samples (vice known samples), 
"[t]his preclndes combining multiple CPE or RMP results for the same mixture component of an 
evidentiary sample." Id. at para. 4.2. While the Guidelines permit both CPE/I and RMP 
calculations to be applied 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 CPI and RMP cannot be multiplied across loci in the statistical 
analysis of an individual DNA profile because they rely upon different fi.md,gnental assumptions 
about the number of contributors to the mixture." Id. at para. 4.6.2 (emphasis added). Finally, 
Table 1 in the Guidelines states, "The statistical methods [ofRMP, CPEII, 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/I calculation) but accounted for the possibility of allelic dropout (invoking the 
RMP calculation). Ms. Hanna, the KCPCL lab technician who performed the DNA testing in 
this case, called this a "modified unrestricted Rl\1P" calculation. Mr. Hummel, Ms. Hanna's 
supervisor, confirmed that the modification of the RMP calculation was its application to an 
unknown number of contributors. Ms. Hanna alternatively called this an "alleles present 
statistic." She stated that, in order to be included as a 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 scientific community, and that accreditors 
and auditors have looked at this formula and have continued to accredit KCPCL. Ms. Hamm 
said that KCPCL 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 geuetic material in 
Mrs. Nightengalc's underwear was the equivalent 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 a "minimal minor" sample, the quantity 
of testable DNA was extremely low, 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 expe1t testimony will be helpful to the panel. 
United States v. flesher, 73 M.J. 303, 313 (C.A.A.F. 2014). M.R.E. 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 Stfil!''lV. Billings, 61 M.J. 163, 166 (C.A.A.F. 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 possible degree the particular issue without enlightenment from those 
having a specialized understanding of the subject .... " United States v. Me~ks, 35 M.J. 64, 68 
(C.M.A. I 992) (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 memhers and beyond their ken. 
See, e.g., United States v. YQungbgrg, 43 M.J. 379, 386 (C.A.A.F. 1995); United States v. 
Allison, 63 M.J. 365, 369 (C.A.A.F. 2006). 

Fuiiher, M.R.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 ,l)nited States v. Houser, 36 M.J. 392 (C.M.A. 1993), the Comt of 
Military Appeals examined M.R.E. 702 and set forth six factors that must be satisfiedby the 
proponent of expett testimony: 

(1) the qualifications of the expert; 

(2) the subject matter of the expett testimony; 

(3) the basis for the expeit 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 balancing test outlined in M.R.E. 403. 

Two months after Houser was decided, the Supreme Court decided Daubei1 v. Merrell Dow 
Pharmaceuticals, Inc., 509 U.S. 579, 589 (1993), concerning scientific evidence offered under 
F.R.E. 702. The Supreme Court focused on the issues of reliability, 509 U.S. at 590, and 
relevance, id. at 591, holding that F.R.E. 702 assigns to the trial judge the duty to act as 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 Comt, 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: 

(I) Whether the theory or teclrnique can be (and has been) tested; 

(2) Whether the theory or technique has been subjected to peer review and puhlication; 

(3) The known or potential error rate; 

(4) The existence and maintenance of standards controlling the technique'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 Hoµser 
was decided before Daubert, the two decisions are consistent, with Daubert providing more 
detailed guidance on the fourth and fifth Houser prongs pertaining to relevance and reliability. 
United States v. Griffin, 50 M.J. 278, 283-284 (C.A.A.F. 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 courtroom the same level of intellectual rigor that characterizes the practice of an expe1t in 
the relevant field." United States y. Sanchez, 65 M.J. 145, 149 (C.A.A.F. 2007) (quoting KtlmhQ 
Tire Co. v. Carmichael, 526 U.S. 137, 152 (1999)). The inquiry is "a flexible one," Daubert, 509 
U.S. at 594, and "the gatekeeping inquiry must be tied to the facts of a particular case." Kumho 
Iir~~o., 526 U.S. at 150. The focus of the inquiry into reliability is on the principles and 
methodology employed by the expe1t, without regard to the conclusions reached thereby. 
Daubert, 509 U.S. at 595. At a minimum, the military judge is required to determine whether the 
conclusion could reliably follow from the facts known to the expe1t and the methodology used, 
mindful that "conclusions and methodology are not entirely distinct from one another. Trained 
experts commonly extrapolate from existing data." Sanchez, 65 M.J. at l 49-150 (quoting 
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General Electric Co. v. Joiner, 522 U.S. 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 l 46, 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. 

Conclusions: 

There is no real argnment about the first four Houser factors in this case: they are satisfied. 
Ms. Hanna and Mr. H.ummel 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. Nightengale and the Accused have opposing versions of the events and there are no other 
eyewitnesses. 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. Hamm 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. Nightengalc's underwear. 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) arc not in question; they are 
reliable under a Daube1:t: analysis. They are testable, are subject to peer review (including 
internal technical reviews, audits, and accreditation), are governed by known standards, and are 
widely accepted in the scientific conummity. However, the Government, as the proponent of the 
evidence, bore the burden of persuasion and failed to demonstrate 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 testing. The patties agree that SW GD AM is the definitive authority 
in this regard. SW GD AM is comprised of a representative sample 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 
formnla has never made it into (much less mentioned by) the SW GD AM Guidelines. In fact, 
such a formula appears wholly contradictory to 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 
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they rely on fondamentally different underlying assumptions, Some of the apparent !laws with 
KCPCL's formula follow. First, if you assume two contributors to the sample in this case, then 
tile 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. In that case, a reliable formula could account for the 
possibility that the Accused contributed the least number of alleles possible. lf allelic dropout 
definitely occurred, it could have occurred at the D 13 locus where only one allele (12) was 
detected. If so, it would also be possible that the D 13 locus contained heterozygous alleles, and 
that would exclude the Accused (who has homozygous alleles at that locus) 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 alleles are present and the D2 and 
D 18 loci contain homozygotic alleles: a 16, 16 at the D2 and a 13, 13 at the D 18. The Accused 
is a 16, 22 at the D2 and a 13, 20 at the Dl8. 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 number of contributors, 
making its probability statistic misleading at best. Fmiher, the Government provided 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?). 

Even if this Comi 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 Govenuuent'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 minor" 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 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. 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, http://www.census.gov/popfinder{), only 7 people 
could 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. 
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