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1 Purpose

The purpose of this manual is to provide the Trace Evidence Examiner with a set of standard, recognized
methods for the examination of physical evidence. The methods and practices described apply to casework,
proficiency tests and competency tests and may be applicable in other situations, as determined by laboratory
management. Deviations from written methods and conventions are at times necessary and are permitted as
circumstances dictate. Significant deviations from the methods provided in this manual must be approved by
laboratory management and must be accurately reflected in the analyst’s notes.
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Examination Guidelines

2.1 Case Approach

The analyst should be familiar with the case information prior to beginning the analysis. The choice of which
items to examine first and which tests to use is based on the answers provided in regard to some basic
questions:

What information of fact can be established by the evidence?

How does this information fit into the investigation?

Where was the evidence found?

How unique is the evidence?

When the analyst has a good understanding of what the investigator believes occurred during the crime, he or
she can begin to see where the pieces of physical evidence fit into the investigation.

Certain items may have greater potential value for information than others. The analyst may want to examine
these items first. This concept also applies to items which may have potential value such as “investigative
information” (information which may be useful to the investigator if presented while the investigation is
pursued).

It is important to know if evidence was found in a place which is already associated with the victim or
suspect. For example, finding a subject’s footwear impressions at a location that subject is known to frequent
may not have value to the investigation or prosecution; however, if those footwear impressions are in blood,

or at a location not associated to the subject, they can have significant value. paintfrom-a-scene-ona-tooHeft

2.1.1 General Examination Approach
Once the analytical approach has been determined, the analyst should begin the examination in the following

manner:
This document is uncontrolled if viewed outside the BCI document management system.
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1. Properly mark all evidence packaging in accordance with accepted laboratory practice.
2. Documentation of the examination process will commence at the opening of the case and continue
throughout. This includes an adequate description of the item, which may be aided with photography

and / or sketches, as well as the items general condition when applicable. Examination documentation
must meet all requirements as described in the Laboratory Quality Assurance Manual.

3. Remove packaging with care, remembering that materials of evidential value may be adhering to the
item. Opening the evidence over clean eateh exam paper will prevent the loss of these materials.

4. Mark the evidence itself for future identification in accordance with accepted laboratory practice
taking care not to cause loss or detriment to other possible types of evidence (e.g. Trace, Latent
Prints, DNA/FB).

5. Perform the necessary examinations including collecting, preserving and properly marking any items
isolated for possible future testing. Questioned items will be evaluated for appropriate comparison
suitability before a comparison.

6. Before subsequent evidence is examined in the same area, ensure there is no threat of
contamination by making certain the area is clean. This will usually include changing the eateh exam
paper between each exhibit.

2.1.1.2 Items infested with vermin
Fleas, lice, and insect larvae may be discovered while examining various objects. If such infestation occurs, the
following steps should be taken:

The infestation may be eradicated prior to analysis if the procedure will not compromise the analysis to be
performed. This may be accomplished in a variety of manners, including: exposing the infested item(s) to dry
ice in a sealed environment; the use of appropriate insecticides; etc.

If eradication is not possible, proceed as follows:
1. Wear gloves and a lab coat or other appropriate garment as necessary.
2. Examine the item carefully in an isolated area, if possible.
3. Examine the object as quickly as possible, take samples of evidential material, and completely seal the
object within a plastic bag using tape or a heat seal.

This document is uncontrolled if viewed outside the BCI document management system.
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2.1.1.3 Surface debris

Trace evidence is often present on an evidence item in the form of surface debris. This debris may have been
transferred by direct contact with another item or from the collection of random debris over time and often
originates from more than one source. Surface debris may consist of blood, hairs, fibers, paint, wood
fragments, glass, plant material, soil, and many other materials. Surface debris, by nature, is often transient.
Consideration should be given to the potential examination by other laboratory sections (e.g., trace evidence,
DNA) of any surface debris that may be present. Obvious debris should be removed and preserved. At the
conclusmn of the examlndt/on the exam/nat/on paper should be folded to prevent loss dnd returned WIth the

method of debris removal and preservation, as well as the best time for removal during the course of the
examination, must be evaluated in terms of its effect on the current examination and on ether any potential
Frace-Evidence-or testing by other laboratory sections.

Surface debris removal and preservation:
Any of the following removal methods are permissible:
e Visible materials may be removed by clean gloved hand or forceps
e Tape lifts
e Shaking or scraping over an adequately sized sheet of clean paper

Preservation
Isolated materials will be placed in paper bindles and-sealed-r-envelopes, pill boxes, or other suitable
containers. Tape lifts are nermally typically affixed to clear acetate. Paper containing shakings/scrapings will
be folded in a manner to prevent loss and packaged in suitable containers. Debris containers will be returned
in the original item packaging, or they will be sealed and marked and treated as evidence, as per BCI
laboratory protocol.

2.1.1.4 Examination of weapons

Weapons may consist of knives, guns, bottles, baseball bats, tools, and numerous other items. Weapons are
rarely submitted for footwear or tire track impression examinations. are-submittedfrequently-forfiberstape-
fracture-match-and-other trace-evidence-examinations. The trace examiner must be aware of the possibility
that latent prints or biological evidence may be present on the weapon. Caution must be exercised and
interaction with other sections and the submitter may be required to determine analytical approach.

Firearms must be handled in accordance with established policy to insure the safety of the examiner.

When describing miereseepic impression evidence located on various types of weapons, every effort should
be made to use the correct nomenclature for the parts of the weapon.

2.1.1.5 Examination of clothing

Clothing is often submitted to the laboratory for examination. In most cases, these items will be dried before
submission. Process items according to the procedures previously outlined involving the removal of surface
debris, as appropriate. Examine any cuffs or folds and turn pockets inside out and collect debris, as
appropriate. Exercise caution when placing a hand into a pocket, since an unexpected sharp object could
cause serious injury, and/or infection.

This document is uncontrolled if viewed outside the BCI document management system.



Ohio BCI Crime Laboratory

LM-Trace Evidence Methods

Issuing Authority: Laboratory Director
Effective Date: 01/09/2024

Revision 16

Page 6 of 94

2.2 Documentation
In addition to the technical record requirements detailed in the Laboratory Quality Assurance manual, the following case
documentation practices should be used whenever appropriate:

Photographs of evidence may be taken to document the physical condition of evidence.

Photographs may be used to document comparison results which include individualizing characteristics that support the
examiner’s conclusion. A scale or ruler will be incorporated in photographs when the standardization of item size is relevant.
Annotation of photographs should include at minimum the case number, item number, date, examiner initials and, if applicable,
the magnification at which the photograph was taken. If the photograph serves as justification for a conclusion, the conclusion
should be annotated on the photograph. The photographs will be included in the case record.

Evidence in digital format is stored utilizing a secure software program (e.g., LIMS, ADAMS) or secure hardware. Alternately, it
may be printed or burned to an optical disc and then packaged, sealed and labeled appropriately ferretention-or to be returned
to the submitting department. Burned discs will be tracked as sub-items in LIMS and barcoded.

Data produced during an examination may be rejected. If data is rejected, the case record will include the reason the data was
rejected, the date the data was rejected and the person rejecting the data.

Case notes should include a description of the evidence analyzed, the method of sample preparation, the analytical
instrumentation used, and its operating parameters, whenever applicable.

Case notes should include a copy of all of the instrumental data that was used to reach a conclusion.

2.3 Verifications
Conclusions established through comparison of impression evidence (excluding negative footwear database searches) require

verification by a second quallfled examiner pr|or to final report reIease Peat—we—rdent—rﬁeat—rens—estabhﬁqed—threu-gh—eemparmw

e- Verifying examination is

performed without any expectation of results by the conflrmmg examiner.

Verification may be performed through direct evidence examination or examination of sufficiently registered images, copies, etc.
Verification shall be recorded by the verifier in the original examiner’s case notes and will include the date of the verification, the
verifying examiner’s initials (or electronic equivalent), and the outcome of the verification. If the verification results in changes to
the notes, the reason for the changes will be documented including the date of the changes and the individual making the
changes.

This document is uncontrolled if viewed outside the BCI document management system.
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Disagreement between the original examiner and the second examiner will follow the Discrepancy Policy as defined in the
Laboratory Quality Assurance Manual.

2.4 Safety Considerations

Standard laboratory safety practices apply to all methods described in this manual (see the Laboratory Safety
Manual).

2.5 Instrumentation/Equipment

Examination of trace evidence requires the use of a variety of high precision hand instruments. These include,
but are not limited to:

e Scalpel blades and handles of various styles
e Fine and coarse forceps/tweezers

e Probes, needles and scissors

e Appropriate scales/rulers

e Hand magnifier or eyepiece magnifying loop

Digital |

These instruments should be of appropriate quality and kept in good condition in order to perform the fine
manipulation that is required in the examination of trace evidence.

2.6 References
1. Scientific Working Group on Materials Analysis “Trace evidence quality assurance guidelines”, Forensic
Science Communications (January 2000).
2. Scientific Working Group on Materials Analysis. Trace evidence recovery guidelines, ForensicScience
Communications (October 1999).
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3  Scanning Electron Microscopy/Energy Dispersive X-ray Spectroscopy (SEM/EDS)

3.1 Introduction
The scanning electron microscope (SEM) is one of the most versatile instruments available for the examination
of the microstructural characteristics of solid objects. It has imaging capabilities which provide high
resolution, large depth of field and a three-dimensional image at both very high and very low magnifications.
Further, these image characteristics are acquired non-destructively and often with little sample preparation.

A bi-product of the electron beam/sample interaction provided by the SEM is the generation of several
complimentary useful signals, including x-rays. X-rays exhibit energies that are specific to the elements from
which they originate. By combining the SEM with an energy dispersive x-ray spectrometer (EDS), the
generated x-rays can be detected and characterized. The SEM/EDS combination provides structural,
gualitative and, in some cases, quantitative inorganic compositional information about the sample in question.

SEM/EDS forensic applications typically include particle analysis, unknown characterization, paint analysis,
explosive analysis, tape analysis and screening for other analytical methods (i.e., bullet jackets, cartridge cases,
bullet lead, solder and others).

3.2 Equipment/Instrumentation

®  Scalpel

® Tweezers (variety as needed)

®  Aluminum and carbon sample planchets
e  (Carbonrods

o—FEvaperation-seuree

® Carbon tape

® Reagent grade isopropyl alcohol

Ultrasonic cleaner
Detergent
Distilled water
Soft cloths

This document is uncontrolled if viewed outside the BCl document management system.



®  Scanning electron microscope equipped with an energy dispersive x-ray spectrometer
®  Sputter coater
o—Vacuum-evaporator
®  Stereo microscope
o—Microtome
Metalluraicaloolis!

3.3 Minimum Standards and Controls
The SEM/EDS will undergo the following quality checks:

Full instrument calibration check must be successfully completed and recorded within the 30 days preceding
case analysis.

This document is uncontrolled if viewed outside the BCl document management system.
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Coating - Some non-conductive samples require treatment to enhance surface conductivity, in order
that x-ray analysis may be performed optimally. Insufficient conductivity may result in poor imaging of
the sample and beam deflection from the intended analysis area.

3.5 Analysis Method
The following suggested instrument operating conditions are meant as general guidelines or starting
conditions. Actual requirements may vary as the analyst determines specific analytical needs.

A beam voltage of 20 - 25 KeV.

A display range of 0 - 20 KeV.

Pulse processor time constant at a mid-range value.

Beam current adjusted to yield an x-ray detector dead time of at least 30% (newer detector models
may be able to handle higher dead times).

Counting time between 100 and 200 seconds for minor peak discrimination.

Counting time between 10 and 20 seconds for major elements present.

Beam/sample/x-ray detector geometry should be optimized for x-ray collection efficiency.

Generally, changes in the suggested starting operating conditions are required under the following
circumstances:

Beam voltage is increased when higher energy line excitation is required.

Beam voltage is decreased when greater spatial resolution is required.

Pulse processor time constant is lengthened when greater spectral resolution is required.

Pulse processor time constant is shortened when a greater count rate is required, (for trace element
analysis or construction of elemental distribution maps).

Detector to sample distance can be reduced or increased to increase or decrease x-ray collection
efficiency.

Spectral energy display scale is expanded when sufficient detail is not evident.

Beam current is increased when the X-ray count rate is too low. Decreasing the condenser lens current
and/or increasing the final aperture size may increase beam current.

Beam current is decreased when the X-ray count rate is too high. Increasing the condenser lens current
and/or decreasing the final aperture size may decrease beam current.

This document is uncontrolled if viewed outside the BCl document management system.



3.5.1 Imaging analysis

1.

2.
3.

Utilizing the secondary electron (SE) signal detector, optimize instrument operating conditions as
dictated by the sample to be examined.

Beginning at low magnification, focus and proceed to higher magnifications, as needed.

A backscattered electron image is useful for defining structures based on the average atomic number
of the matrix. Structures containing elements with higher atomic numbers will generally appear
brighter than those with lower atomic numbers. This is often useful for evaluating homogeneity and
layer structure.

Photographically document or print visual image(s). SEM micrographs should include a measuring scale
or magnification scale or both. The micrograph should also display which signal (backscattered electron
or secondary electron) was used to produce the image.

3.5.2 Bulk analysis

Observe a backscattered electron image of the sample to evaluate the homogeneity of the sample.

In order to compare the average composition of structures, the spectrum used for comparison should
come from an area of the structure sufficient to produce representative composition.

The representative nature of a spectrum can be determined by the critical comparison of spectra from
adjacent areas. If no differences are evident, the sampled area is homogeneous at that magnification.
A representative bulk analysis can be achieved by rastering the beam across as large an area as
possible. Analyzing a single large area or summing the spectra from several smaller areas may achieve
this.

When comparing samples, all data and micrographs should be collected in the same manner with the
same conditions.

3.5.3 Individual component analysis

Additional evaluation of composition may be achieved by the spot (nonrastered) analysis of specific
particles withintayers. Generally, these particles appear bright in the backscattered electron image.
Such an analysis may improve the detection limit beyond that achievable by a bulk analysis, as well as
serve to associate elements detected by a bulk analysis. For example, the bulk analysis of a tape-
adhesive GSR sample may reveal the presence of AL-Si-Mg—anrd-O Pb, Ba & Sb. Specific particle
analysis may associate the elements Si-Mg-and-8 Pb and Sb as being present in one type of particle,
and Al-Siard-O Ba and Sb in a second type. These asseciated specific particle elemental
compositions would then indicate these particles are not characteristic of GSR even though the bulk
analysis suggested they were. couwld-be-talcand-kaoliniterespectively.

Because the beam interaction volume may be considerably larger than an individual particle, inclusion
of other matrix components may be expected in the spectrum from an individual particle. Lower beam
voltages may be used to confine more of the interaction volume to the particle. It should be noted,
however, that the use of lower beam voltages may result in the loss of characteristic lines that may be
found at higher energies.

3.5.4 Analysis of a primarily organic matrix

Analysis of a substance that is primarily organic (e.g., duct tape backing, clear electrical tape adhesive)
may be useful. Within such a matrix, the interaction volume is significantly larger than that of a
substance that is primarily inorganic. This is a result of a lower average atomic number of the matrix. In
order to reduce the interaction volume, the beam voltage may be reduced; however, the voltage
should be sufficient to produce X-rays from all lines of analytical interest. Charging may also be anissue

This document is uncontrolled if viewed outside the BCl document management system.



with such samples. Therefore, precautions may be taken to prevent this from occurring (e.g., sample
coating or operation at low vacuum).

Because an organic matrix may contain small amounts of some elements, the counting time should be
extended.

3.5.5 Qualitative analysis

Once an X-ray spectrum is collected, a qualitative analysis is performed in order to determine the
elements present. The process is straightforward for the peaks of elements present in major amounts
and those not overlapping. Misidentifications or omissions of minor components are possible unless a
systematic approach to elemental identification is used which includes consideration of X-ray line
families, spectral artifacts, escape peaks, sum peaks, and overlaps.
Reference lines, or energies, may be obtained from several sources; including energy slide rules,
published tables, and computer-generated KLM reference lines that may be superimposed on the
spectrum. Additionally, manufacturers often provide an automatic element identification application.
These aids often are used in complementary fashion.
Identification begins with high-energy peaks and major peaks. High-energy peaks are generally less
likely to overlap than lower energy peaks. If a major peak is present, generally a complete family of
peaks can also be identified. Each line within the family is labeled with elemental symbols. Spectral
artifacts, including sum peaks and escape peaks associated with major peaks, should be evaluated and
labeled.
As spectral interpretation alternates between the identification of major and minor peaks, the vertical
(counts) scale should be adjusted to reveal required detail. In addition to the higher energy peaks, the
presence of any lower energy families and their expected relative intensities should be noted.
Individual asymmetric peaks and inconsistent peak ratios within a family may indicate a peak overlap.
Superimposing and scaling KLM reference lines on the spectrum or referencing the actual spectrum of
an elemental standard aids elemental identification. The analyst should be familiar with the
characteristic pattern and relative intensities of peaks of various atomic numbers. The identification of
major elements is usually straightforward.
Following the identification of major elements, lower intensity peaks and overlapped peaks are
identified. The limited number of characteristic peaks present for minor elements can limit their
identification.
The presence of an element can be considered unequivocal only when a distinctive, unique set of lines
is produced or when a single peak occurs at an energy where it cannot be mistaken for another
element or spectral artifact. Unequivocal identification may not be possible if an element is present in
low concentration or if lines required for confirmation are overlapped with the lines of otherelements.
Spectra should be displayed on a scale that clearly demonstrates the peaks identified. In order to
display peaks from elements with significant differences in concentration, the peaks from the elements
in low concentration may be viewed by displaying the spectra separately on different display scales.
If an automatic identification application is used, the analyst should confirm the resulting element
identifications.
There may be an overlap of peaks in the energy dispersive X-ray spectroscopy spectrum of materials
containing several elements. Some commonly occurring overlaps encountered in energy dispersive X-
ray spectroscopy are as follows: Ti K-B/V K-a, V K-B/Cr K-a, Cr K-B/Mn K-a, Mn K-f3/Fe K-a, Fe K-f3/Co K-
a, Pb M-a/S K- a/Mo L-a, Ba L-a/Ti K-a, K K-B/Ca K-a, Zn L-a/Na K-a, P K-a/Zr L-a, and Al K-a/BrL-a.
In order to resolve these overlaps, several methods may be employed.

= The live time count can be increased.

This document is uncontrolled if viewed outside the BCl document management system.



= The processing time of the pulse processor may be increased to improve spectral resolution.

= Mathematical spectral subtraction (deconvolution) methods supplied by the energy dispersive
X-ray spectrometer manufacturer can be employed.

= An alternative method of elemental analysis or X-ray diffraction may be used.

3.6 Spectral Evaluation and Comparison
Questioned spectra will be evaluated visually for suitability prior to being used for a comparison. A spectrum will be judged
suitable when the peaks that will be used for comparison purposes are reliably discernable above the background.

Comparisons are facilitated by direct spectral comparison. Spectral details are generally evaluated in terms of
background shape and peak composition and ratios.
e Differences in background shape may result from dissimilar sample geometry.
e Differences in the composition of major peaks may indicate that the spectra are not
representative of the bulk composition of a heterogeneous sample.
e If there are no differences in major peak ratios, differences in minor/trace components may
result from the presence of extraneous materials. If the sample was a fragment or unable to
be cleaned, a small amount of foreign material may have been present during the analysis.
Consequently, some of the minor elemental peaks in the spectrum may have been produced
from elements in the extraneous material.
Differences in carbon intensity may result from a contribution of carbon from the mount if the sample is very
small. Furthermore, the presence of carbon, oxygen, and nitrogen in the mounting tape matrix limits the
usefulness of these elements in direct spectral comparison; therefore, they are typically not evaluated.

3.7 Interpretation Criteria
The following possible findings can be reached after evaluating and comparing spectra:

1) Matching- The spectra being compared correspond in the position, shape, and relative intensities of
respective elemental peaks and no significant unexplainable differences are noted.

2) Inconclusive - spectra being compared exhibit both similarities and differences and the significance of the
differences cannot be completely assessed due to the constraints such as sample size, condition or other
factors.

3) Different-The spectra being compared exhibit unexplainable differences with regard to the position,
shape, and/or relative intensities of corresponding elemental peaks. These differences are attributed to

differences in elemental composition between the samples.

3.8 References

: i : 5-2012.
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4 Footwear/Tire Impressions Comparisons

4.1

Footwear/tire impression comparisons involve comparing class and individual characteristics of questioned
impressions to known footwear or tires to determine if they correspond. Class characteristics are
characteristics shared by more than one item. Individual characteristics are most often caused accidentally
or randomly. The size, shape, and relative position of individual characteristics are important. Individual /
accidental characteristics may also be referred to as “randomly acquired characteristics” or RAC for short.
Accidental characteristic, individual characteristic, and RAC should be considered interchangeable.

Common samples include, but are not limited to:
e Digital images of impression evidence
e Photographs of scene impressions
e Lifts of recovered scene impressions
e Items submitted with visible impressions
e Known footwear
e Known tire tread exemplars or photographs

e Fabric
Equipment/ Instrumentation
Ruler
Caliper

Magnifying glass or latent print loop
Supplies for enhancement technique(s)
Supplies for preparing test impressions
Stereomicroscope

Footwear database

Flatbed scanner

Digital imaging software (e.g. Photoshop)
Digital camera

4.2 Minimum Standards and Controls

Known test impressions should be prepared for comparison in cases when the questioned impression cannot
readily be eliminated through visual comparison with the known footwear. Test impressions for comparisons
should be produced in a manner similar to the question impression(s), if possible. General test impressions
that simply document the tread design of the outsole are sufficient forelimination.

All impression evidence source identification, support for same source, and source exclusion conclusions must be verified by
another qualified analyst.

The addition of evidence footwear into the reference database should be documented in the case notes, but
does not need to be referenced in the laboratory report.

If the impression is entered into the database, a report of the questioned impression record and known
record(s), if applicable, should be printed and attached to the Laboratory report.

If the initial search of an impression fails to reveal a matching tread design in the database, additional
searches may be conducted. All subsequent searches of an impression will be documented in a log. Additional
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searches resulting in a tread match will be reported to the customer. Additional searches resulting in no
make/model candidate determination must be documented, but do not require supplemental laboratory
report issue.

With regards to examination quality digital images, the settings for converting RAW images to TIFF images and
the enhancement of TIFF images will be tracked in the images’ metadata unless otherwise specifically noted in
case documentation.

4.3 Analysis Method
It may be prudent to avoid removal of debris from the tread of known footwear that could be contributing
to an individual characteristic that may be present in the questioned impression.

Questioned impressions are first evaluated for suitability based on the amount and quality of detail present. If
it is determined that the impression is of such poor quality that it could not be used for comparisons

then no further examination needs to be completed. The impression is reported as unsuitable for

comparison purposes.

Questioned impressions are then compared to the known shoes and any photographs, test impressions or transparencies of
the known shoes. For footwear impressions an evaluation of the correspondence of class characteristics, wear, and identifying
characteristics is carried out. To the degree that the known shoes or test impressions created from the known shoes and
guestioned impressions correspond; those two items can be associated as having a common source.

4.3.1 Enhancement Procedures
Enhancement methods (physical, chemical and / or photographic) may be employed to increase color and
contrast in order to improve detail visibility.

The method(s) chosen for enhancement will depend upon the medium that the impression is registered in and
the substrate the impression has been deposited onto. All impressions should be photographed in their
original condition before attempting any type of enhancement. The following is only a partial list of
enhancement techniques that are available for use. The book Footwear Impression Evidence by William
Bodziak describes other procedures.

When applicable an area of the substrate void of impressions should be tested first with the chosen
enhancement method to ensure there are not adverse effects.
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4.3.2 Physical
Regular or magnetic fingerprint powders may work well for impressions that were deposited wet on clean
non-porous surfaces or impressions composed of grease or other residue.

The powdered impression can then be photographed and lifted with gelatin lifting materials or wide clear
adhesive tape.

4.3.3 Chemical
Chemical enhancement techniques react with trace components in the impression to increase the contrast
and visibility between the impression and the substrate. Chemical enhancement reagents need to be tested
prior to use. This test should be conducted with appropriate material based on the composition of the
questioned impressions.

4.3.4 Potassium and Ammonium Thiocyanates
Potassium and ammonium thiocyanate react with iron in the residue of impressions to create a reddish-brown
color. It is best suited for use on wet residue or soil impressions on all surfaces. The reagent is sprayed over
the impression using the finest mist possible to avoid over spraying. The amount of spraying should be
controlled to get maximum reaction without causing the impression to run or bleed. The impression should
be photographed shortly after spraying is completed.

4.3.5 Leucocrystal Violet (LCV)
Leucocrystal violet is used to enhance and develop impressions deposited in blood by turning the impression a
dark violet color.

4.4 Lifts
Some lifting techniques produce a mirrored image of the impression relative to the orientation in which the
actual impression was registered.

4.4.1 Gelatin Lifters
Gelatin lifters consist of a gelatinous layer and a clear protective covering. Commercially available gelatin
lifters can be used on both porous and nonporous surfaces to lift both original impressions and impressions
that have been dusted with powder. Gelatin lifters are available transparent, white or black. In order to easily
realign the cover with the lifter after use, it is helpful to cut a small crooked piece off of one corner before
removing the cover in preparation for use. Lifters should be allowed to rest for a few moments after removal
of their protective covering and before application in order to “relax” back into their normal shape. The lifter
should be applied carefully, avoiding air bubbles and without stretching or distortion caused by applying
excess pressure. After application to the impression, firm but gentle pressure should be applied to the lifter
with a roller to ensure good contact. If the impression was wet in origin the lifter should remain on the
impression for ~10 minutes to improve transfer of the impression.

4.4.2 Electrostatic Lifts
Electrostatic lifters can be purchased and are an excellent method for lifting fine particulate impressions such
as dust. These impressions are very fragile and the lifter should be photographed as soon as possible. Side
lighting may be very useful in photographing such lifts. These lifts should be photographed and the digital
image treated as evidence in cases where the impression is not durable.
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4.5 Test Impression Procedures
4.5.1 Fingerprint ink and paper:
1. Spread a small amount of fingerprint ink over a piece of glass with an ink roller.
2. Press the object against the inked glass.
3. Press the object against white bond paper supported by sheets of newspaper or butcher paper.
Note: Fingerprint ink may cause very minute characteristics to become filled in and not be observed clearly.

4.5.2 Vaseline and magnetic fingerprint powder:
1. A small amount of Vaseline is rubbed into the gloved palm of the hand and then against the object.
2. Atest impression is obtained by pressing the object against a receiving surface.
3. The receiving medium is then dusted with a Magna brush developing a clear image.

4.5.3 Lightning lifts with fingerprint powder:
1. Dust the outsole with the desired color of fingerprint powder. Tap off any excess powder. Apply the
Lightning lifter and smooth flat over the surface of the shoe tread with a clean cloth or papertowel.
2. Remove the lifter from the outsole and apply it to the transparent acetate provided using afingerprint
roller. Turn the lifter over so as to correct the orientation of the lift and mark it with the appropriate
case information.

4.5.4 |denticator kit
This is a commercial product and produces a high contrast black image on white, chemically treated paper.
Simply press and roll the shoe tread onto the ink pad and then apply the outsole to the treated paper surface.
Very little residue is left on the item.

4.5.5 Footwear Database

4.5.5.1 SoleMate™ Reference Databases
The SoleMate® database is purchased from the manufacturer. The system also includes a user-created

database named FRCG (Footwear Reference Collaboration Group) which is maintained with record updates
from an interagency collaboration. 3 ;
second-BCl-created-outsole-database: The database pH-Fehased records may mcIude the manufacturer model
name, the market release date, images and/or test impressions of the tread, images of the footwear uppers
and a set of pattern feature codes which correspond to the tread elements on that specific shoe tread.

4.5.5.2 Database-entries searches

If the impression is suitable both for comparison purposes and entry into the database, and has not been
associated with any known footwear, it will be entered-into-the-database-and searched in the footwear
database, unless investigative circumstances indicate that the search is not necessary.
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Note: The Reference Library consists of both the BCl-created-LocalReference- BFRCG database and the

purchased SoleMate® database. The Reference Library should be chosen when searching for a matching
shoe tread so that beth-the-SeleMate®® and-BCHeocal both of the reference databases will be searched

simultaneously.

4.6 Interpretation Criteria
The following possible conclusions can be reached after evaluating and comparing impressions:
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Source Identification
The questioned impression was found to be the same as the known with respect to tread size, tread design, wear characteristics
(as applicable), and a sufficient quantity / quality of randomly acquired characteristics (RAC).

Support for Same Source

The questioned impression was found to be the same as the known with respect to tread size, tread design, and/or wear
characteristics with no significant unexplained differences; without a sufficient quantity / quality of randomly acquired
characteristics (RAC) for a source identification conclusion.

Inconclusive

The questioned impression was found to exhibit both differences and similarities to the known with respect to tread size, tread
design, and/or wear characteristics; to the extent that no conclusion could be reached regarding an association or elimination.
The significance of the differences cannot be completely assessed due to the constraints of sample size and/or condition.

Source Exclusion
The questioned impression was found to be different from the known with respect to tread size, tread design,
and/or wear characteristics. The questioned impression could not have been made by this known.

4.7 References

1. Bodziak, William J., Footwear Impression Evidence, 2nd Edition, Elsevier: New York,

2. Brundage, David, Footwear Identification Workshop, Ml, 1998.

3. Cassidy, Michael J., Footwear Identification, Public Relations Branch of the Royal Canadian Mounted
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4. McDonald P., Tire Imprint Evidence, CRC Press, Inc., 1993.
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CROSS-SECTIONING HAIRS AND FIBERS

Reference:  Joliiff Cross-Section Kit,
Industrial Analytical Laboratories, Fort
Wayne, Indiana 46825

Procedure:

A.  Push threader through hole in black
cross-section plate.

U
B. Cut 4 2-inch lengths filler yarn of a
color contrasting with the sample.
Place these in the needle threader

loop.

C. Pull the needle threader and filler
yarn sbout 1/2 inch through
hole, leaving a tuft of fille;
above the slide surface.

3 the tuft and place a

« SAMPLE fiber to be exami
bundle

Cut filler and sample fiber above and
below the slide with scissors, Cut
filler and sample with a razor blade

4 on both sides of the slide with a
smooth even stroke.
F. A square around the cross-section
can be cut out and mounted on a
slide for permanent reference.
Additional cross-section slides available
from Insulfab Plastics, Inc., 150 Umion
£ Avenue, East Rutherford, New Jersey
- 07073.

Note: Threader can be made by using a
guitar string approximately 0.25 or
9 0.28 mm and a wall anchor.
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5 Gunshot Primer Residue Analysis

5.1 Introduction
When a weapon is fired, a number of events occur immediately after the primer is struck. Initially the primer
composition is crushed, causing ignition of the mixture. Ignited primer moves forward and ignites the
propellant. Burning propellant produces a large volume of highly pressurized gases which force the
projectile(s) out of the cartridge case and down the weapon barrel. As this happens, gases vent out of the
barrel, cylinder gap, ejection port or other unsealed areas. These gases then rapidly cool and deposit on any
nearby surface. The products of firearm discharge are collectively referred to as gunshot residue (GSR).
Collection of GSR and subsequent analytical identification of primer components lead, barium and antimony
can be used to associate an individual with a discharged firearm.

5.2 Minimum Standards and Controls

5.2.1 Analytical QA/QC
Known gunshot residue samples (positive controls) are to be analyzed under the following conventions:

A synthetic GSR positive control will be analyzed once per month. Documentation of the monthly positive
control runs must be retained in a designated log.

e The monthly positive control shall be considered to have “passed” if the automated run finds
and correctly identifies at least 90% of the 1 micron and larger Pb-Ba-Sb particles present on
the analysis area of the sample.

e The positive control shall be considered to have “failed” if the appropriate minimum threshold
of Pb-Ba-Sb particles cannot be identified. If the positive control fails, the instrument in
guestion will not be used for GSR evidence analysis until the problem can be identified and
corrected.

A laboratory produced GSR positive control will be analyzed at the end of each batch of sample stubs, prior to
analysis of the blank stub. The positive control sample should be stored to protect it from loss and
degradation.
e The batch run positive control shall be considered to have “passed” upon the automatic
identification and subsequent user confirmation of at least 3 Pb-Ba-Sb particles.
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e A copy of the positive control sample analytical data must be retained as part of the case notes
for each case included in a sample batch.

e |If the positive control fails during a batch run, any negative case sample findings in that
analytical batch shall be reanalyzed once the problem has been identified and corrected.

5.2.1.1 A negative control (blank sample stub) will be analyzed at the end of each batch of sample stubs. These samples will be of like
design and subjected to the same preparation and analysis procedures as case samples.

e A negative control shall be considered to have “passed” if no Pb-Ba-Sb, Pb-Ba, Pb-Sb, or Ba-Sb
particle is identified. These stubs may be discarded after the analysis has been completed.

e A copy of the negative control sample analytical data must be retained as part of the case notes
for each case included in a sample batch.

e The negative control shall be considered to have “failed” upon the automatic identification and
subsequent user confirmation of at least one Pb-Ba-Sb, Pb-Ba, Pb-Sb, or Ba-Sb particle.

e If the negative control fails during a batch run, any positive case sample findings in that analytical
batch shall be considered inconclusive. Any negative case samples within that analytical batch
shall remain negative.

5.2.1.2 Contamination control
e Sample preparation and analysis must be conducted in an environment that restricts potential
gunshot residue contamination.
e All sample manipulation utensils must be cleaned with reagent grade alcohol between samples.
e Cleaning of the sample preparation area and analysis equipment must be performed prior to each
run.

5.3 Sample Prep Procedures

5.3.1 In-house clothing/surface collection
1. Puton disposable gloves.
2. Remove the cap with attached aluminum stub from vial.
3. While holding cap, repeatedly press collecting surface on sample area until desired area has been
sampled, or until collection surface loses its adhesive quality.
4. Return the cap and stub to the vial.
5. Repeat steps 2 through 4, as necessary.
6. Label and mark vials, as required.

5.3.2 Analytical progression
The intent of this test is to establish the presence or absence of particles commonly associated with gunshot
primer residue and to associate that finding with an individual. This is generally best accomplished by the
identification of Pb-Ba-Sb particles on samples collected from the individual’s hands. The analysis of clothing
or other items generally does not satisfy the criteria given above, and should be discouraged; however, they
may be sampled and analyzed when case facts warrant it.
In order to provide valuable analytical information in a productive and timely manner, the following method of
batching and analytical progression will be followed, unless circumstances dictate otherwise.
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5.3.2.1 Batching
e Multiple GSR kits may be run with each batch in order to efficiently utilize the SEM sample stage.
e Multiple cases may be analyzed together to accomplish this.

5.3.2.2 Hand samples
e Analysis will begin with one sample from the left hand and one sample from the right hand.
e Inthe event that a submitted GSR kit contains multiple samples from each hand or samples from other
body areas, a maximum of one sample from each hand will typically be analyzed and preference will be
given to samples collected from the back of the hand over those collected from the palm of the hand.

5.3.2.3 Clothing and surface samples
e Clothing and/or surface samples associated with an individual or item may be analyzed if hand samples
test negative or are unavailable.
e Sample progression will move from areas most likely to contain GSR toward areas less likely, based on
the case facts.
e Analysis of samples associated with one individual or item can be halted when one sample is foundto
be positive or when a sufficient representation of an area or an item has been analyzed.

5.4 Testing Parameters
An instrument method with the following Recipe Setup should be used for SEM & EDS for GSR analysis:

Recipe Setup:

Field Termination: 50 features
Area Termination: No limits.
Sample Termination: 10 features of rank 1

One of the following methods should be used. The specific instrument and run parameter method name used
will be documented in the case notes.
/

GSR - Richfield Vega 3

Spectrum Setup: Quant Setup

Lpectrum letup
Passes 2 Processng Opton Al elements
Unetione Pass 1 {seconds) G5 Clement idertiicaton Auto 10 -3 PEORIL ORI AR essenss
Uvetime Pass 2 (seconds): 1 Deconvoltion ement List: Carbon. Ovygen Uiniine fem 4 recoety- .3 ENARAAS Wluscaan At Ik
pe Teme 3 P Type GSR Uvetime Pass 2 (seconds) 1 Deconvoiution Liement List Carbon, Ovygen
Spectrum Range (veV) 20 Peat Labeis Quanttaton snd Gecon vonton eiements Process T 3 Samle Type: GIR

Spectrum Range (kev) 20
Numbder of Chasaels 2048
Acquire spectrum from satTe teature

Pe. 2ot .
Number of Channels: 2048 20 Labeis: QuaNtitation and deconvolution elemaents

Acquire spectrum from ent.re feature

Feature Detecton Setvn Recipe Setup R
image Wieth (e} 1024 Fieid Termination 50 festures mags Widkh [plaets) 3024 Fiokd Termination: 30 festures
Ostacter: 852 Aven Vormination: o Seniks. Dezector 852 Area Terminanion Mo ety
Leading tege 30 Sampie Termaaton 10 features of rank 1 Leading Edge 20 Sample Termination: 10 features of rank 1
Trailing tdge: 20 Trading Edge 10 [
Funt Pass Dwedll Teme (mucroseconds) 2 Gereral Purst Pass Owel Time (mecroseconds) 2 Geners
Second Pas: Dwell Time (mwcroseconds) 50 Save spectrs for each feature Second Pass Dwell Time (microseconds) 40 Save spectna for aach feature. ‘
Avtotocus: No - Aumotocus: WO Save bnary mage for each feature
Magnication 700 Magndicaton 650 Save image for aach fld
Seatest expected feature nze (microns) 0 66 mcrons Smaliest expected feature sre (microns) 0 66 microns Torn beam off at end of run
igrore features smalier than | puels (0 37 marons ECD) off ot end of rum. 1grore features smailer than 3 puels [0 37 mcrons ECO) Tum fiament O 2t end of rvn

Mo guard one

Grey mage Processing

None

Sinary image Processng sem

Mol 10 . Acc volage 2950

Ace. Vorage poey Close 3 3 Working Oatance 13 mm

Waorking O o Sk Percent dead time on cobalt: 43% - S3%

Percent dead time on cobakt &% - 53%
Calibration levels - 30, 200 (Carbon, Cobalt)

Threshold levels - 115, 255
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GSR — Richtield Vega 2

Spectrim Semp:

Pagses: 2

Livetime Pass | (seconds): 0.5
Livetime Pass 2 (seconds): |

Process Time: 3

Spectrum Range (ke¥): 20

MNumber of Channels: 2048

Acquire spectrum from enitre feamire.

Feature Detection Semip:

Image Width (pixels): 1024

Detecter: BSE

Leading Edge: 30

Trailing Edge: 20

First Pass Dwell Time (microseconds): 2

Second Pass Drwell Time (microseconds): 30
Autofocus: No

bagnification: 700

Stallest expected feature size (microns): 0.63 microns

Ignore features smaller than | pixels (037 microns ECD).

MNo guard zone.
Grey Image Processing:
MNone

Binary Image Processing:
Hele Fill 4
Close 3 3

Calibration levels: 200 (Cobalt)
Thresheld levels: 233

Cuant Semp:

Processing Optien: All elements

Element [dentification: Aute [D

Deconvolution Element List Carbon, Oxyzen

Sample Type: G3R

Pealc Labels: Quantitation and deconvelution elements

Recipe Setup:

Field Terminaticn: 30 features
Area Terminaticomn: Mo Timmits.
Sample Termination: 10 feamires ofrank |

General:

Save spectra for each feamure.

Save binary image for each feature.
Save image for each field.

Turn beam off at end of run.

Turn filament off at end of mn.

SEM

Acc. Voltage 23kV

Working Distance 8.3 mm

Percent dead titme on cobalt: 48% - 53%
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GSR — Richfield Vega 3

_—

Spectrum Setip:

Paszes: 2

Livetitme Pass | (seconds): 0.3
Livetime Pass 2 (seconds): |

Process Time: 3

Spectrum Range (keV): 20

Mumber of Channels: 2048

Acquire spectrumm from enitre featire.

Featire Detection Senip:

Image Width (pixels): 1024

Detector: BSE

Leading Edge: 20

Trailing Edge: LD

First Pass Dwell Time (microseconds): 2

Second Pass Dwell Time (microseconds): 40
Autofocus: No

tvlagnification: 630

Smallest expected feature size (micrens): 066 microns

Ignore features smaller than | pixels (037 microns ECDY.

Mo guard zone.
Grey Image Processing:
Mone

Binary Image Processing:
Hele Fill 4
Close 3 3

Calibration levels 200 (Ceobalt)
Thresheld levels 233

(Juant Semp:

Processing Option: All elements

Element Identification: Aute [D

Deconvolution Element List: Carbon, Oxyzen

Sample Type: GSR

Peak Labels: Quantitaticn and deconvoluticn elements

Recipe Setup:

Field Terminaticon: 50 featires
Area Termination: Mo limits.
Sample Terminaticn: No limits.

General:

Save spectra for each featire.

Save binary Image for each feamire.
Save Image for each field.

Turn bearn off atend of run.

Turn filament off at end of un.

SEM

Acc. Voltage 23k

Waorking Distance 13mm

Percentage dead time on cobale 48% to 33%
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5.5 Data Collection
Automated sample analysis may be terminated when any of the following criteria are met:

e Entire user described area has been analyzed.
e Atotal of ten (10) Pb-Ba-Sb particles have been identified on any combination of samples from an

individual, single surface or item.
e A user specified time or total particle maximum has been reached.

Attended sample analysis may be terminated at any time, upon identification of characteristic gunshot residue
particle(s).

Pb-Ba-Sb particles identified through automated analysis shall be relocated and confirmed. A detailed, quality
image of each particle analyzed should be included in the case notes.

5.6 Interpretation Criteria
The following possible conclusions can be reached after evaluating GSR samples:

Positive (3-component particles) - characteristic of GSR

A positive finding for the presence of particles characteristic of gunshot primer residue shall occur with the
automatic identification and subsequent user confirmation of at least one Pb-Ba-Sb particle exhibiting
characteristic GSR morphology and supported by a sufficient number of automatically identified one or two-
component GSR supporting particles (Pb, Ba, Sb, Pb-Ba, Pb-Sb and/or Ba-Sb) in the remaining particle

population.

The particle population should NOT contain:
e major levels of iron (indicates particles consistent with brake lining)

e major levels of aluminum and magnesium in a single particle (indicates particles consistent with

fireworks)
e major levels of copper and cobalt (indicates particles consistent with airbags)

Note: major amounts of sulfur, barium, magnesium, sodium, cobalt, manganese, zirconium, chromium, or
titanium may be indications of non-firearms sources. Refer to the cited materials in this section for more

information.
Elimination

A negative finding for the presence of particles characteristic or consistent of gunshot primer residue shall
occur when the above conditions for a “positive” finding cannot be met on any analyzed sample associated

with an individual or item.

Inconclusive
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An inconclusive finding for the presence of particles characteristic of gunshot primer residue shall occur when
the case sample findings are positive and the blank (negative control) run with that batch of samples is also
deemed to be positive.
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6 Suggested Report Wording

Laboratory reports are generated in accordance with the accreditation requirements. Reports may include a
Conclusions Table, a Remarks section, an Analytical Detail section or a narrative that ensures compliance to
the Laboratory Quality Assurance manual policies.

When conclusions are made, the results must be clearly communicated. When no definitive conclusions can
be reached, the reason(s) must be clearly communicated. Examples of situations where inconclusive results

may be encountered include, but are not limited to:

e Insufficient sample size

e Insufficient detail/registration

e Similarities with minor unexplained differences

Comparative conclusions must be properly qualified. Significance of the conclusion will be expressed on the

following basis:

1 Source Identification

The observations provide extremely strong support for the proposition that the evidence
originated from the same source and the likelihood for the proposition that the evidence
arose from a different source is so remote as to be considered a practical impossibility.

2 Support for Same Source

The observations provide more support for the proposition that the evidence originated
from the same source rather than different sources; however, there is insufficient support
for a Source Identification. The degree of support may range from limited to strong or
similar descriptors of the degree of support. Any use of this conclusion shall include a
statement of the factor(s) limiting a stronger conclusion.

3 Inconclusive

The observations do not provide a sufficient degree of support for one proposition over the
other. Any use of this conclusion shall include a statement of the factor(s) limiting a
stronger conclusion.

4 Support for Different Source

The observations provide more support for the proposition that the evidence originated
from different sources rather than the same source; however, there is insufficient support
for a Source Exclusion. The degree of support may range from limited to strong or similar
descriptors of the degree of support. Any use of this conclusion shall include a statement of
the factor(s) limiting a stronger conclusion.

5 Source Exclusion

The observations provide extremely strong support for the proposition that the evidence
originated from a different source and the likelihood for the proposition that the evidence
arose from the same source is so remote as to be considered a practical impossibility; or
the evidence exhibits fundamentally different characteristics

6.1 Method of Testing

Method

Suggested Report Wording

Visual Examination

Visual examination was performed on Item
#
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6.2

SEMI/EDS S - I - / - -
*-ray{SEM/EDS) spectroscopy-analysis-was-
performedonttemit—— andrevealted
ttobeocompesedob——
analysiswas-performedenttemt——

o Refractivel Fication (0] -
performedonttemt——

MicroXRE MicroX : (rricroXRE)
spectrometryanalysiswasperformed-onttemit

Findings

Finding

Suggested Report Wording

Pb-Ba-Sb identified — analysis-terminatedprior
to-aHsamplescompleted one or more samples

not analyzed

p ; : ; - 'I
dentified ¢ :

— Analysiswas-notcompleted-on-

- (s},

“Particles characteristic of gunshot primer
residue were identified on one of the samples.
Analysis was not completed on the remaining
sample.”

Pb-Ba-Sb identified — all samples completed, all
samples positive

Rars: | tic ofeunct . -
dentifiod log ¢ _

“Particles characteristic of gunshot primer
residue were identified on the samples.”

Pb-Ba-Sb identified — all samples completed, one
sample positive

“A particle characteristic of gunshot
primer residue was identified on one of
the samples.”

Pb-Ba-Sh identified — one particle

e cticof -

. . fied
from——

“A particle characteristic of gunshot
primer residue was identified on one of
the samples.”

No Pb-Ba-Sb found — all samples completed

Particl sticof ”
dentifi ; : _

“Particles characteristic of gunshot primer
residue were not identified on the samples.”

e ™ ronedy - :
entered-into-the footwear-databaseand-may-be
e ) et
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No Footwear database Entry

Examination of Item # revealed one possible
questioned footwear impression which is not
suitable for entry into the footwear database due
to poor tread registration and/or

clarity.

Footwear database-- all tread components
visible are consistent under the same
orientation/position

Examination of ltem #__ revealed the presence
of__ partial footwear impressions which appear
to be of the same tread design. A search of the
Laboratory's footwear database revealed a
corresponding tread design on known “

shoes, however other possibilities may exist.
Copies are attached for your reference. If known
footwear is submitted for comparison, please
resubmit Item # at that time.

”

Footwear database results- multiple candidates
returned

A search of the Laboratory's footwear database
revealed numerous tread designs that could not
be eliminated as potential sources. If known
footwear is submitted for comparison, please
resubmit Iltem #__ at that time.

Footwear database results- no matches

A search of the Laboratory's footwear database
failed to reveal a corresponding known tread
design.

tread-design-

Fhefootweardatabasesareregularly updated-
bt it ¢ o Additi
searches-may-beperformed-uponreguest:

Footwear database results- no matches,
but unique tread design/logo

A search of the Laboratory's footwear database
failed to reveal a corresponding known tread
design. However, the tread elements/logo in the
questioned impression is typically found on
“Nike” brand shoes.
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6.2 Conclusion Table
Items- List all questioned items received. The known item is referenced within the “Findings” column.

Description- Provide an item description. For example: digital images, piece of glass, pry bar, Q paint chips, etc.

Findings- Provide the examination finding and the results of any comparisons to known items submitted (e.g. “Two partial
guestioned footwear impressions (Q1 & Q4)”; “Same Tread size and design as the known right shoe (Item #2)”

Conclusions- Provide the conclusion of all testing performed on evidence.

6.2.1 Qualifying Statements

Circumstance Suggested Qualifying Statement

Source Identification Qualifying Statement:

The likelihood that the evidence arose from
a different source is so remote as to be
considered a practical impossibility.

Support for Same Source Strong Qualifying Statement:

This association is not exclusive; other
manufactured items with the same
characteristics may exist.

While they could not be conclusively
identified to the same source, the items
were found to exhibit unusual matching
characteristics that would not be expected
to be found in the population of this
evidence type.

Normal Qualifying Statement:
This association is not exclusive; other
manufactured items with the same
characteristics may exist.
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Weak Qualifying Statement:
This association is not exclusive; other
manufactured items with the same
characteristics may exist.

Due to significant limiting factors, this
association has decreased evidential value.

Inconclusive

Qualifying Statement:
The items exhibit both differences and
similarities in observed and/or measured
properties andlerchemical-composition to
the extent that no conclusion could be
reached regarding an association or
elimination.

I Qualifving S ,

T laekedsuffici I -

Source Exclusion

The evidence exhibits fundamentally
different characteristics than the known
reference and could not have come from the
same source

Pb-Ba-Sb identified or not identified — hands

Particles classified as characteristic of gunshot
primer residue have compositions rarely found in
particles from any other source.

A finding of “positive” for particles

characteristic of gunshot residue were-
identified” on a person’s hands means that
individual either discharged a firearm, was in

the vicinity of a firearm when it

was discharged, or handled an item with gunshot
residue primer on it.

A finding of "negative" for particles characteristic
of gunshot primer residue, does not preclude the
possibility of any of the above stated events.

Pb-Ba-Sb identified or not identified — item

Particles classified as characteristic of gunshot
primer residue have compositions rarely found
in particles from any other source.

A finding of “positive” for particles characteristic
gunshot primer residue partieles” on an item
means that the item, at some time in its history,
was in the vicinity of a firearm when it was
discharged or came in contact with another
item with gunshot residue on it. However-this-
firearmrelated-sourcesof exposure:

A finding of "negative" for particles
characteristic of gunshot primer residue, does
not preclude the possibility of any of the above
stated events.
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Circumstance

Suggested Report Wording

Returned Evidence

The evidence is being returned to your
department for retention.

Returned Evidence

All evidence (items) is/are being returned.

Evidence created during examination

_was / were created during
examination of Item #

Photographs created

The impressions(s) in Item X were photographed
and these images are retained at the laboratory.
The remaining evidence (items) are being
returned.

-or-

Digital images are being retained at BCI.

Item not examined

was / were not examined.

r I ron forviolenten

GSR evidence analyzed in Richfield/report written
in Bowling Green

The GSR instrumental analysis of the above
evidence was performed in the Richfield
laboratory; the interpretation of the data was
performed in the Bowling Green laboratory.
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Example 1 Impression Comparison

To:

Offense:
Subject(s)
Victim(s):

ACME Police Department

Det. Bunny

Main Street Road

Homicide
: John Doe

State of Ohio

BCI Laboratory Number: XX-XXXXX
Analysis Date: Issue Date:
July 14, 2019 July 15, 2019
Agency Case Number: XXXXX

Submitted on May 24, 2019 by Steve:

1. Known shoes from Yosemite Sam
2. Known shoes from Elmer Fudd
3. Cast of questioned impression
4, CD with digital images
5. CD with digital images
6. Cast of questioned impression
7. Cast of questioned impression
8. Cardboard box with questioned footwear impression
Item Description Finding Conclusion
One questioned footwear impression
H H 1
#3 Cast Same tread design, tread size, wear characteristics, and matching Source Identification
randomly acquired characteristics as Item #1
One questioned footwear impression
2,3
Same tread design, tread size, wear characteristics, and some Support for same source
#4 Digital Images | matching randomly acquired characteristics as Item #2
One questioned footwear impression
Support for same source ?
Same tread design, tread size, and wear characteristics as ltem #2
One questioned footwear impression
#5 Digital Images Support for same source 4
Same tread design to Item #2
One questioned footwear impression
#6 Cast Inconclusive ®
Some matching and some non-matching tread design as Item #2
Source Exclusion ©
One questioned footwear impression
#7 Cast
Different tread design from Items #1 & #2 -
Database association to
“Nike” brand shoes
Source Exclusion ©
One questioned footwear impression
#8 Cardboard Box No datab ™
Different tread design from Items #1 & #2 0 database match;
however, the logo is
typically found on “Nike”
brand shoes
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1 The likelihood that the evidence arose from a different source is so remote as to be considered a practical impossibility.

2 This association is not exclusive; other manufactured items with the same characteristics may exist.

$While they could not be conclusively identified to the same source, the items were found to exhibit unusual matching characteristics that would not be
expected to be found in the population of this evidence type.

4 Due to significant limiting factors, this association has decreased evidential value.

5The items exhibit both differences and similarities in observed and/or measured properties to the extent that no conclusion could be reached regarding an
association or elimination.

®The evidence exhibits fundamentally different characteristics than the known reference and could not have come from the same source

Remarks
Due to the lack of a scale, no size comparison could be performed for Item #5.

Due to subsequent damage that was reported to Item #6, no conclusive determination could be made.

A search of the Laboratory’s footwear database for Item #7 revealed a corresponding tread design on known “Nike” brand shoes. Do not limit the search for
known footwear to only an exact match of these shoes, as other possibilities may exist.

A search of the Laboratory's footwear database for Item #8 failed to reveal a corresponding known tread design. The footwear database is regularly updated
with the addition of new exemplars. Additional searches may be performed upon request.

The evidence is being returned to your department. Digital images are being retained at BCI.

Analytical Detail
These findings were determined using visual and overlay examination techniques.

Examination results of Item #6 could have been affected by evidence handling prior to submission.
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Det-Bunny

July-14-2019 July-15.2019
Ageney-Case-Number: MOKK

ictim(s): f Ohi

Submitted-on-May-24-2019 by Steve:

T -

2

3

4.

5.

6.

Z

8.
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Example 2 GSR

16 To:  Police Department BCI Laboratory Number; XX-XXXXX
Det.
Road Analysis Date: Issue Date:
July 14, 2019 July 15, 2019
Agency Case Number: XXXXX
Offense: Weapons under disability
Subject(s): John Doe
Victim(s): State of Ohio

Submitted on May 24, 2019 by Steve:

1. Brown paper Bag containing GSR kit from John Doe
2. Brown paper Bag containing GSR kit from Jane Doe
3. Brown paper Bag containing GSR kit from Jim Smith
4. Brown paper Bag containing hat from Jack Brown
Item Description Finding Conclusion
# GSR Kit from John Doe A par_tl.cle characteristic of gunshot primer residue was Positive
identified on one of the samples.
42 GSR Kit from Jane Doe _Partlgl_es characteristic of gunshot primer residue were Positive
identified on the samples.
GSR Kit from Jim Particles characteristic of gunshot primer residue were not .
#3 . - - Negative
Smith identified on the samples.
Particles characteristic of gunshot primer residue were
#4 Hat from Jack Brown | identified on one of the samples. Analysis was not Positive
completed on the remaining sample(s).

Remarks
Particles classified as characteristic of gunshot primer residue have compositions rarely found in particles from any other source.

A finding of “positive” for particles characteristic of gunshot primer residue on a person's hands means that individual either discharged a firearm, was in the
vicinity of a firearm when it was discharged, or handled an item with gunshot primer residue on it.

A finding of "positive” for particles characteristic of gunshot primer residue on an item means that the item, at some time in its history, was in the vicinity of
a firearm when it was discharged or came in contact with another item with gunshot primer residue on it.

A finding of “negative” for particles characteristic of gunshot primer residue, does not preclude the possibility of any of the above stated events.

The GSR instrumental analysis of the above evidence was performed in the Richfield laboratory; the interpretation of the data was performed in the Bowling
Green laboratory.

The evidence is being returned to your department for retention.

Ivtical i

These findings were determined using scanning electron microscopy/energy dispersive x-ray spectroscopy analyses.
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Fe: ACME-Police-Department BCHaboratory-Number: XHXHHRK
DetBunny
Main-Street Road Analysis Date: | r
Agency-Case-Number: FOORK
Offense: Homicide
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DetBunny
Jerhy14-2619 Jeh15.2619
Ageney-Case-Number: MONK
Offense: Homicide
ictim(s): 4 £ Ohi
1 Roll-ofred-electrical-tape
2 Roll-ef-black-electrical-tape
3 . .
4 tece of elect _|eal tape
5 tece GIF elleeu .'Ga: tape
6- Black-smear
7 i | . ¢ loctrical
Hem Daescription Finding Conclusion
43 Questioned-piece-of- Matching-individual L rfiguration-to Hem #1 Souree-
elthFlGal tape |de|qtiﬂeati9|q 1
E lor—width, hemical . ;
electricaliape The-guestioned-tape-also-exhibited-some-significant sare-seuree->
: : Al . |
S&m&eeler—vwdth—and—ehe#, 7 I|Ga| cof 995”5'9| as-He 1 same-source 2
s : . . . ¢
electrical-tape
i lor ; Seuree-
Exelusion-®
Same-coloras-Hem-#2 Supportfor-
same-source
#6 Questioned-black-smear
£ lor Souree-
Exelusion-®
Similar GGlGF, anel ehemieal GGFFIBGS-I"{-IGH as-ltem#2 |FIGGFIG| Isive 5
. .
#7 Quiestio fd pnae_elel
£ lor Souree-
Exelusion-®

This document is uncontrolled if viewed outside the BCl document management system.



This document is uncontrolled if viewed outside the BCl document management system.



8 Appendix I: Trace Evidence Note Abbreviations

Brn = Brown

~ = Approximately

Q, Quest = Questioned

Blk=Black

+=And

RB, RHB = Right Hand Back

BPB = Brown Paper Bag

Amt = Amount

RH = Right Hand

Cl =Clear

Char(s)=Characteristic(s)

RP, RHP = Right Hand Palm

Cont = Containing Conc = Concentrated SHZ=Stereo-Zoom-Microscope
Contr = Container Cont’d = continued S=Suspect

DK = Dark Diff =Different Sim=Similar

Evid=Evidence Dia=Diameter Sm = Small

Env = Envelope

EM=Fracture-Mateh

SO = Sheriff's Office

ET = Evidence Tape

Frag(s)=Fragment(s)

SS = Submission Sheet

HS = Heat Sealed

ID = Identification

Std = Standard

Man = Manila

Ind = Individually

Stkr = Sticker

ME = Manila Envelope Indiv=Individual V=Victim

MCE= Manila Coin Envelope IS = Information Sheet Unk = Unknown

Mkd = Marked Insuff = Insufficient W/ = With

Pa = Paper K, Kn = Known W/O = Without

PB = Paper Bag LG = Large XP{s}=Crossed-Polars

Pkg = Package LB, LHB = Left Hand Back XS=Cross-Section

Pkt = Packet LH = Left Hand AFR=-AttenvatedFotalReflectance
Pl = Plastic LP, LHP = Left Hand Palm MSP=Microspectrophotometer
Rec’d = Received LT = Light PA="Particle-Atlas

RET = Red Evidence Tape Med = Medium PBQ="PaintDatabase-Query

Sld = Sealed

Micro = Microscopy, Microscopic(al)

LCV = Leucocrystal Violet

SME = Small Manilla Envelope

Mod = Moderate

Xyl Sub = Xylene Substitute

Sub = Submitted

NA, N/A = Not Applicable

RT = Room Temperature

Un-sld = Unsealed

Neg., (-) = Negative

RAC= Random Acquired Characteristic(s)

WE = White Envelope

NOAEV = Nothing of Apparent
Evidential Value

Wht = White

NT = Not tested

WPB = White Paper Bag

NWN = No Work Necessary

Orig = Original

Pos, (+) = Positive

Prep = Prepared
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