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Introduction

A Adrienne Bickel
i lllinois State Police
A Micro/Trace Analyst
A Command Advisory Board Chair
A Quality Review CoordinatarFire Debris, Paint
A Fire Debris Training Coordinator
A University of lllinois at Chicago Adjunct Instructor
I Fire Debris
I Explosives
I Paint
I Physical Match
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A Forensic Science Center at Chicago{ESC
A 1941 West Roosevelt Road

A (312) 4338000 (phone)

A (312) 4338041 (Trace section fax)



Organization

A Forensic Sciences Command under the Illinois State Police (ISP)

A ISP has about 300 forensic scientists making it one of the largest
forensic laboratory systems in the world

I Currently 7 forensics labs along with R&D lab

AChicago (FSC), Joliet, Rockford, Morton, Springfield, Fairview
Heights, Decatur (Bio/DNA only)
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ISP Forensic Services

A Biology/DNA

A Firearms/Toolmarks
A Latent Prints

A Drug Chemistry

A Toxicology

A Microscopy/Trace
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Forensic Sciences Command Qualifications

A ISO/IEC 17025 certified
I I1SO is International Organization for Standardization
I IEC Is International Electrotechnical Commission

I Been certified since 2005 (second laboratory system in the US to be ISC
certified)

A ANSIASQ National Accreditation Board/FQS
A Recertify every 4 years
A Certificate #F1240

Any analysis conducted 1s accredited under the laboratory's ISO/IEC 17025 accreditation 1ssued by
ANSI-ASQ National Accreditation Board (ANAB). Befer to cerftficate #AT-1697 and associated
Scope of Accreditation.



Training and Testing

A Every ISP forensic scientist trained internally by experienced ISP
forensic analyst

I Training for fire debris about ten months

Alnvolves lectures, tours, exercises, written and practical tests,
mock trial, and supervised casework

A Annual proficiency testing by an external agency
I Must pass to be qualified for casework



Quality Control

A Case files reviewed by qualified fire debris examiner before report
Issued

A Three cases a month a reviewed by the section group supervisor
A Each discipline has a Quality Review Coordinator (QRC)

I Each year five files are reviewed by the QRC for fire debris

I Each year two cases completely reanalyzed by the QRC




How Evidence Is '
Tracked and Moved @

-

A Evidence is received at the FSC -
Evidence Control Center (ECC)

A ISP changed the evidence receiving ’}
computer system in December 201 S
I Went from CALMS to LIMS

Laboratory Information .
Management Systems

I Agency must have a signed
agreement and access to the \
LIMS system to submit evidence \

=
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How
Evidence Is
Moved and

Tracked

*Contact Pete Anzalone
(312) 7798285 if any
problems withPrelLog

All cases MUST be
entered intoPrelLog
PRIORo coming to
the lab

Evidence signed in by
evidence technicians

Assigned laboratory
case # by LIMS and
gets a barcode




LIMSC What you need to know

Required Information (ltem Type)

New Prelog Case

Dashboard

New Prelog Case Information

Search »

Reports » Department * Franklin Park Police Department v

Admin P Depactment Case # * Test6

Maintain Department OFicers  Cace Officer * Fred Dede|fdedevofp.com| v A Ot

Documants Incident Report Date * 05/13/2019 |4

MO Offerse + 1010 - Arson v
Offerse 2 v
Offerse 3 v
Tracking Number

County of Offense  * Cook v




LIMSC What you need to know

Required Information (Correct Section)

Test 6 / Franklin Park Police Department Dashboard | Logout

CASE INFO NAMES EXISTING SUBMISSIONS ITEMS ASSIGNMENTS AT LAB REPORTS

v
—_— Select Services — | Enter Service Details Submit To

Inv/Item

Paper Bag containing Fee  \
i 10ebrs - Fire Debas (Arson |
. welated) G |

* « resubmitted item from PRELOG




What i1s Micro/Trace?

AThe analysis of trace materials

that can be transferred during the = __ : Edmond Locard's
transmission of a crime s M (Sherlock Holmes of

A Analyzed both by physical and France) Prlnaple
chemical properties

A. I &SR dzLl2y [ 201l 1
Principle
AG9BSNE O2yidl Ol

Buzzle.com

Every contact by a criminal
leaves behind a trace.

- 1




Linkage Diagram

ATrace evidence can be used to link
people or objects to places, other
people or other objects

AOften serves as a starting point, or
lead, for a particular line of
Investigation.

ATrace evidence helps to put
together pieces of the investigative
puzzle.

AOften circumstantial evidence

CRIME SCENE

EVIDENCE |

VICTIM

SUSPECT




Current Micro/Trace Disciplines

A Microscopy

I Halir Identification

I Fiber analysis
A Paints and Polymers
I Paint Data Query
Physical Match
Primer Gunshot Residue
~ire Debris

o To I




Current Micro/Trace Statewide Distribution

A Total of nine Micro/Trace examiners statewide
I Eight in Chicago and one In Fairview Heights
ASeven fire debris analysts
A Chicago has the only fidervice Micro/Trace section
I Fairview Heights only does fire debris analysis and physical match
A Micro/Trace evidence can be received at all labs

A ISP recently discontinued glass comparisons, explosives analysis,
unknown analysis, and hair comparisons



Current Micro/Trace Turnaround Time

A Typical turnaround time for all Micro/Trace disciplines is currently
160 days

A Priority can be given for court dates and rush cases

I These are approved by the Micro/Trace supervisor:
AHasnain Hamayat (312) 773107



Microscopy
Hairs and Fibers




Microscopy Evidence
Hair Analysis

A Hair identification
I Isita hair
I Human vs animal
A Importance of hair evidence
I Easlily transferred during crime
I Durable
I May yield information
A Contains genetic material




Hair Structure

HAIR SHAFT

TiP

FOLLICLE ROOT

PIGMENT ™ CORTEX

CORTICLE FUSI MEDULLA

SCALES



Forensic Uses
Human Haur

A Human hair
I Small, flattened cuticle
I Amorphous medulla
I Medullary index < 1/3

A Width of medulla
Overall width of hair

I Uniform in color
A No banding
A Pigment evenly distributed




Forensic Uses
Animal Hair

A CanidamiliarisDogs
I Medulla
A Continuous
A Amorphous
AIndex less than 2/3

A FelisdomesticusCats
I Medulla
A Uniserial ladder
A Index more than 2/3




Fiber Analysis

A Transfer depends on fiber types

A Damaged garments shed fibers
freely

A May yield information

A Typical use as carpet, rope,
clothing

A Most commonly a comparison
analysis T known vs guestioned

A Fiber types can be identified
without standards if requested at
time of submission




Natural Fibers

A Common examples: cotton, wool, silk

A Cotton
I Ribbon-like
I Twisted
I Flattened tubes
I Shorter

lumen
cell wall cell wall-@-lumen (C) EM. Collins 2000




Synthetic Fibers

AExtrusion i

AViscous liquid or chemical through tiny
holes of spinneret

ACan be long continuous strands

ACommon examples: nylon, polyester,
acrylic, spandex, rayon




Synthetic
Fibers

A Nylon carpet fiber
A Trilobal shaped




Microscopy Analysis

A Physical Analysis/Comparison
| Stereoscope
I Polarized Light Microscopy
A Chemical Analysis/Comparison (Fibers only)

I Microspectrophotometry
I Fourier Transform Infrared Spectroscopy (FTIR)



Possible Conclusions for Fiber Analysis

ACKS UeéLlS 2F TFTAOSNI F2dzy R Ad ARSYUA
FAOSNAODE
A Comparisons:

I If visual and chemical analysis are similar in both the question and standard, the

the questioned fibergould have originatefrom the same source as the
standard.

I If a significant difference is seen in any analysis, tieassociation could be
madebetween the questioned fiber and the standard

I If white cotton fibers are found the results of a fiber comparison will be
iInconclusive

A Similarities were observed; however, because the fibers are commonly found in our
environment and have little or no comparative value, complete comparison is precluded.




Fire Scenarios
Microscopy
Evidence

A Stolen vehicle

I Driver 0s seat may
the suspect or fibers from the
suspects clothing

A Forced entry into a building

I Broken glass may contain hairs or
fibers from the suspect



o o
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Collecting Hairs
and Fibers

Submit full item whenever possible
Taping
I Scotch Brand H-180 Industrial Grade
Hand Dispenser (or similar)

I Tape the object and fold tape onto itself,
fibers and hairs are removed from tape
for analysis

A Seal in envelope
Picking
Scraping
No vacuuming

Always submit fibers from a standard, or
known source, for comparison to the
guestioned fibers




Packing Hairs
and Fibers

A Packaging
I Paper folds
I Envelopes
I Small plastic containers
|

*Make sure all openings are
sealed with tape*
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Paint and Polymer
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What Is paint?

A material, which when
applied as a liquid to a
surface, forms a solid film for
the purpose of decoration
and/or protection.

 Contains a binder, solvent,
additives, and pigment.




Paint as Evidencel

A Many items encountered in dap-day
life contain paint

I Houses, roads, signs, fire hydrants
vehicles, boats, tools, picture
frames, artwork, furniture,
fingernail polish, etc.

I Many different types of paint with
different chemical make ups exist
depending on end use



dPraint as Evidence

A Associate an individual, item, or vehicle with a crime
scene

A Usually involves physical and chemical comparison
analyses between a standard paint and a questioned pain

I Standard paint paint recovered from known origin,
ADPSPE &dzAaLISOG Q& mdpcy NBR
R22NJ 21 YZ ONRgOF NI N5O2@SI

I Questioned paint paint of unknown origin, i.e., paint
chips recovered from hiéind-run crime scene, paint
OKALA NBO2USNBR TNBY ©OAO
NEO2JSNBER FTNRY OAOUAYQA

A Ultimate purpose; determine if the questioned paint

could have come from the same source as the known
paint

LJI



Paint as Evidence

A Hit-andruns
i 9ARSYOS Oly 0SS OSKAO
clothing, paint chips, paint from fire hydrant
or signposts
I Paint Data Query (PD@Q)make, model,
year
A No suspect hiand-runs

A Burglary
I Evidence can be paint transferred from a
door jam or windowsill, can be paint
standards from crowbars or other tools
A Can really be found in any type of case

I Homicide, drug related, sexual assault, DUI,
arson
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Ryland End-Use 2




Ryland Significance 8



Common Types of Paint

A Architectural
A Tool

A Automotive
A Bicycle

A Road

A Marine

A Plane



Architectural Paint

A May be any number of layetshad a case of paint chips
with 17 different paint layers

A Layers can very uneven
A Can be from any structure

I Typically, metal, wood, or drywall
substrate




Architectural Paint

A Every layer could have different chemistry

I Very important to collect all paint layers (i.e., collect down to
substrate)

A Each layer analyzed separately

g SAP’J" DL[

_—_— s | AYERS OF FINISH \ |
— SUBSTRATE

’I ':);‘, ‘\"I E t.O.l



Tool Paint

A Usually from burglary tools
A Usually painted 1 layer by manufacturer
A Can have multiple transfers

A Usually transfer from building onto tool or from
tool onto building

A Submit the entire tool




Automotive Paint

A Three most likely scenarios:
I Collisions between 2 vehicles

I Collisions between a vehicle and another object
(i.e., building, fire hydrant, bicycle)

I Collision between a vehicle and a person

A In all scenarios paint evidence can be left behind as a ¥
transfer, smear or broken off paint chip

I Transfer¢ occurs when one or more layers of an
automotive paint are physically removed from the
original vehicle and deposited on a different
surface




Automotive Paint ORIGINAL FINISH LAYER

. clear coat —
A Typlca”y’ 34 IayerS color coat (opague) (colorless/transparent)
I Clearcoat; unpigmented layer improves I | base coat (opaque)
gloss, durability, and appearance orimer Lt
I Basecoat color coat, creates visual affects e — CLEAR/BASE SYSTEM—  [color
(pearl luster, metallic look) primer and primer-surfacer | coordinated
A Usuallysimilar toclear coat except
pigmentS clear coat
. . . clear coat —
I Primer surfacec sm_ooths out and hides (colorless/transparent) | o= || tintod cloar coat
seams or |mperfeCt|0nS base coat (opaque) S T="= = _ base coat (opaque)
. . .l . i imer-surfacer
A Different pigments, additives, binder P primer

i Ecoafprimer ¢ applied to steel body of car, CLEAR/BASE SYSTEM -

provides corrosion resistance usually
plgmented grey Ryland End Uss 2

A Layers typically uniform thickness throughout

; - TRICOAT SYSTEM color
smgle primer coordinated




Automotive
Paint

A Different parts of car painted differently

I Especially different substrates, i.e.,
metal vs. plastic vs fiberglass

I Bumpers commonly painted at
different plant than
frame of vehicle

'~ Therefore, very important to collect
standard sample from area closest @
damaged area of vehicle and from ¥ s ’
every damaged substrate type : ~ = - lB dbb
A If paint from several areas of the = - ow-ME STATE
same item are taken, place each
In a separate container




Collection of Automotive Paint

A Collect paint standards with enough to 'ﬁb <P
cover the face of a dime. g
A Chip the paint off, taking all layers.

Scraping may not provide valuable lay
iInformation.

A Collect as much of the questioned pal
as possible.
A Cut portions including substrate is best

(I.e., portion of bumper with the paint
smear)



Paint Analysis

A Physical Comparisons
I Stereoscope
I Physical match
I Polarized light microscopy
A Chemical comparisons
I Microchemical tests
I Scanning electron microscopy (SEM)
I Pyrolysis gas chromatography/mass spectromddyQGavsS)
I Fourier transform infrared spectroscopy (FTIR)

A *Highlighted tests are required for full analysis*



Report Wording

A If visual and chemical are similar in both question and standard, then
the question sampleouldhave originated from the same source as
standard

A If significant difference seen in any analysis (visual or chengitad)
guestion paintdid notoriginate from same source as standard

A Inconclusive; not able to reach a conclusion based upon the results
wlnsufficient quality/quantity
wSlight variation in physical or chemical properties




Paint Data &
Query (PDQ) [

A Purpose of analysis

I Used to determine possible make,
model, year of questioned vehicle paint
when no suspect vehicle has been
located

A Basis for analysis

I Automobile manufacturers tend to use
specific combinations of pigments,
extenders, and binders in each of the
paint layers used.

i Using this information in a searchable
database form allows for the forensic
scientist to make a conclusion on
possible suspect vehicle




Paint Data Query (PDQ)

A Database maintained by RCMP
I FTIR spectra of paint layers from vehicles
I Contains automotive paint samples from all over the world
i/ Yy 0SS LIAYUO FNRY OAOGAYQAa Of 2
scene, from paint smears left on objects such as fire hydrants

A Currently, contains chemistry of over 70,000 layers of automotive
paint



PDQ Analysis

ATest results:

A2000 Jeep Grand Cherokee manufactured at the Jefferson
North plant

A1991 to 1993 Geo Metro, Suzuki Swift, Pontiac Firefly,
Geo Tracker, Suzuki Sidekick, PorfaianRunneproduced
at the Ingersoll plant



Collecting Paint Evidence

A Visible
I Tweezers/finger
A Standard
I Razor blade/scalpel
I Thumbnall size with all layers
I Substrate
A No tape/fingerprint lifts
A If hit and run victim, submit clothing
A Submit full item whenever possible

A Always collect standard frolose proximityo damaged area (can be from vehicle, doo
jam, etc.)

A Always collect as much of the transfer paint as possible



Packaging Paint Evidence

A Paper folds
A Paper envelopes
A Metal containers

A Do NOT use plastic containers or bags for
paint evidence due to static buildup

A *Make sure all openings are sealed with
tape*




Physical
Match




Physical Match

A Definition

I A positive identification demonstrated by piecing together two or more fragments

(broken or torn pieces) to prove they were at one time joined to form a single
object.

T Positive identification: the examination results are conclusive to the elimination of
all other results

A Basis for Analysis
I No two items areexactly the same
I No two fractures arexactly the same

I Therefore, the correlation between two objects that become separated due to
varying forces produce a random fracturing process



~ .~ Criteria for Physical Match

A Four Criteria

I Broken or separated
I Capable of being physically or optically

Y realigned
3 i CAUA (G23SOHTHEHBNSEATS |
2 g A9R3IS G2 SR3IS a2Aadal ¢ L
” R A Surface markings
| 7y i Pieces are unigue
b G- } \ A Not-interchangeable with similar pieces elsewhere

A Individual characteristics observed
SN A Look for class and individual characteristics



Class Characteristics

A Class Characteristics
I Definition
AFeatures associated with a group and never with a single
source
I Purposeful
I Determined prior to manufacturing
I Exampleg brands, sizes, typeasinto groups
FTa{AYALT I NE O2yOfdzaArzyz |G 06S



Class Characteristics

A Class characteristic examples

I Shoes
AdbA1Sé oNI YR
AaSyQa airl S wmn
ALeft shoe

A Sneaker model

A Solethread pattern
I Paint

AWhite

AAcrylic lacquer

AContains kaolinite



Individual Characteristics

A Definition
| Features of evidence associated with a unique source
A Accidental
A No repeating pattern
A Individual characteristic examples
I Wear patterns on the bottom of shoes
I Striation marks on paint chips or vehicle parts
| Tear pattern on tape
A Required for positive identification



Types of Physical Matches

A 2 dimensional
I Emphasis on the planar edge
I Information may exist on interface
A 3 dimensional
I All available surfaces
A Layered
ifdaANNRNBERE AYIl 3S
I Requires a unigue pattern at the interface
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Pieces from Scene Pieces from Suspect Vehicle
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Report Writing

A Results
I Positive
Altem 1 came from Item 2
A At one time formed a single object
AWere both part of the same source
I Negativeg eliminated by class or individual characteristics
Altem 1 could not have come from Item 2.

Altems 1 and 2 do not constitute a physical match and did not at one time
form a single object.

Altem 2 can be eliminated as the source of Iltem 1.



Report Writing

A Inconclusive
I It cannot be determined whether Items 1 and 2 were at one time joined.
T Similar class characteristics but no individual characteristics observed.

A Although Items 1 and 2 are similar in class characteristics, they do not
match any of the fracture lines, and therefore do not constitute a physical
match.

I Edges of one or both items distorted
AA statement of what caused the problem may be used.

A Although similarities were noted between Item 1 and ltem 2 extensive
distortion in the material precludes a definite conclusion.



Collecting and Packaging Physical Match
Evidence

A Collecting
I Collect all broken pieces from scene
ACan be packaged together if recovered from same area
I Collect entire portion of broken standard

AlIf item must be cut/torn, ensure original broken edge is secure and safe
from damage

A Packaging
I No restrictionsas long astegrity of broken edge is maintained
I If submitting pieces of torn tape, place tape between wax paper



Primer Gunshot$
Residue (PGSR
Analysis



Gunshot Residue

A Bullet hole identification
A May show directionality
A Distance determination

A Distance from muzzle to
garment

A Examined by Firearms Section




Gunshot Residue

A A generic term describing
number ofmaterials emitted from
a firearm when discharged

A Consists of materials from the
primer, propellant, lubricant,
bullet, bullet jacketing, cartridge
case and firearm barrel.

GUNSHOT RESIDUE PRODUCTION

p im sidu
p tic
oot

ZONE:I 1II

III

Hot gas
smoke (so

IV

cloud:

ot), Ba,Sb,Pb-aer
(p rime res.)

partially burned powde
partic

les, bullet metal
bullet lubricant

ol



Primer Gunshot Residue (PGSR)

A Elements that are emitted from a
weapon which originated in the

primer of the ammunition. Not from

gunpowder.

A Most ammunitions contain lead,
barium, and antimony

I Particles produced are easily

transferred from one surface to

another

Pistol Cartridge
Full Metal Jacketed Bullet

Smokeless powder

Rim it Metaljacket

Illustrated by

Primer Cup - firearmsID.com

Priming - .
mixture// ' Anvil

Extractor groove

Headstam p
Manufacturer & caliber designation



How Long Does
PGSR Stay on
Surface

A Live Subjects 6 hrs.

A Deceased Subjectsindeterminate unless subject
Iswashedor sampling area is wiped

A Clothingg Indeterminate unless item is washed

A No matter the surface, washing permanently
removes particles

A Rule of Thumb

I > Time period between incident and collection
> Loss of Particles

I > Activity > Loss of Particles



SEM/GSRollection Kit

ILLINOIS STATE POLICE

GUNSHOT RESIDUE
EVIDENCE COLLECTION KIT
FROM

SUBJECT'S NAME: __ L.‘L‘J..%-
OFFICER'S NAME ; "ll g N
OFFICER'S BADGE NUMBER

AGENCY'S NAME.

AGENCY CASE NUMBER' _({{' |\ (L1 4%

~————————— CHAIN OF POSSESSION

RECEIVED FROM

DATE [
RECEIVED BY:

DATE

RECEIVED FROM

DATE

RECEIVED BY

DATE TIME
=

DELL ERSEALED RIT Y0 CXIME L ABORATORY AS SOON AS POSSIBLE

FOR . /ME  ABORATORY PERSONNEL ONLY —

CRIME LABORATGHY CASE NUMBER




Kit Order Information

Tritech Forensics
1-800-438-7884
Catalog # GSBEM/ISP
tritechforensics.com



Collecting Gunshot Residue

A Kits
I Must use stubs for SEM instrument
A ISP does not have the ability to analyze any other typ:
kit
Possible suspects
Vehicle ' )
Clothing e e
Consider area closest to shooting incident - '
A Hands
A Clothing
A Different parts of body
I Facec Closest Part to Rifle, Shotguns
A Clothing
A Package each item separately
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Collecting Gunshot
Residue

Collect samples ASAP
Fill out form as completely as possible
3 Samples Recovered (2 Areas & 1 Control)

I Control- vial is opened and exposed to the
environment where PGSR samples are
recovered

A Prevents the possibility of creating a
false positive

Dab the collection area identified until
adhesive is no longer tacky or area is
sufficiently sampled

i 4 X 4iA sampling area
Clean work area in between samples
Reseal kit with stubs and form only
Do not put evidence tape on stubs
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PGSR Particle Identification
Scanning Electron Microscope

X Composition . mm 20.0 KeV 280x

i Antimony, Barium, and Lead —
A PbBaSh
A Morphology
I Slightly rounded
I Molten in appearance |
I May contain nodules : Ba
I Surface contains bright spots .
|

- Agglomerate of many small _ Sb
particles | Ba

I May have multiple layers of : 38
colors, compositions and 320- N

textures : jw K,J

75um 800x

—25um

12801 Bb

9601

Pb

Pb



Limitations

A Cannot identify one person as the shooter
ADischarge
A Contact
AEnvironment
A Cannot answer whether homicide or suicide
I Cannot differentiate between shooter vs. being shot
A Cannot determine ammunition type
A Cannot determine when particles were deposited for clothing
A Particles lost after 6 hrs. in most cases with activity



Key Collecting and Packaging Takeaway

A Microscopy (hairs and fiberg)can be taped and packaged in any
type of material just ensure all edges and corners are properly sealed

A Paint and polymerg cannot be taped or packaged in plastic, best in
paper envelopes

A Physical matclq can be packaged in any type of material if all broken
edges are protected for analysis

A Primer Gunshot Residuguse adhesive stubs that can be analyzed
by scanning electron microscope instrument (SEM)




FIRE DEBRI
ANALYSIS




What is Fire
Debris
Analysis?

A Science related to the
examination of fire debris
samples to detect and identify
Ignitable liquids or ignitable
f AlldZAR NXKAaA RdzS &




lgnitable Liquids

A Any liquid or the liquid phase of any material that can fuel
fire (i.e., starting a fire or spreading a fire)

I Highly volatile liquid
I Some ignitable liquids emit sufficient vapor at room

temperature for ignition (i.e., gasoline) and others mus
be heated prior to igniting (i.e., diesel fuel)

A Derived from crude oil or are produced synthetically

I Composed of organic molecules (primarily
hydrocarbons)

I Are products with specific boiling ranges and burning
characteristics

I Examples: gasoline, diesel fuel, kerosene, charcoal
lighter fluid, turpentine




Fire Debris Packaging

ASuper Important!!

ACan cause damage or
loss of evidence if done
iImproperly!




ATF Study Contamination

A Goal of study: to understand the potential for crasmtamination resulting
from improper evidence packaging

I Common types of improper containers were studied (i.e., cardboard boxes,
plastic bags, paper bags) along with the duration of the improper packaging

I Proper, vapottight containers also checked (i.e., nylon bags, metal cans)
A Results
I Crosscontamination can happen in as little as an hour

A*Evidence must be packaged properly in vapight container from the
start*



Evidence
Packaging
Requirements

A Collection and packaging of evidence varies according
to section and discipline but a properly packaged
container for fire debris satisfies the following criteria:

Provides an airtight seal retaining the volatile
accelerant in the collected sample

Avoids contamination between samples

Resistant to damage, breakage, puncture, or
cutting

Provides a proper chain of custody for the collected
material

Readily available

Inexpensive

Easy to transport and store

Easy to seal and unseal

Cleanc no hydrocarbon or chemical residue



Fire Debris Containers

A Metal cans with friction fit lids
I The most recommended container for debris (non
liquid samples)
I Advantages: they are robust and unbreakable and
meet the criteria for an evidence container

I Disadvantages: they can rust with wet debris and
are difficult to use with very large pieces or oddly
shaped pieces of evidence

I ISP buys cans from Berlin Packaging
https://www.berlinpackaging.com/




Fire Debris Containers

A Metal cans (cont.)
I We can analyze in cans from %z pint to five gallons
| Cans are available with or without liners

ALinings will retard the rusting of the metanbut some have trace
levels of ignitable liquids which can produce interferences for the
laboratory.

A*Regardless of what type of can you choose, you can send the lab a
sample can for testing along with data such as manufacturer, lot
number, and type of lining to ensure there is no contamination from
the lining or any part of the container*



Fire Debris
Containers

A Glass vial and jarsbest for liquid samples

I The major disadvantage is that they
can break

ATo help prevent this, pad the inside
a metal can with paper towels |

I Screw cap lids with Teflon liners are tr

- - -~ — e

best | -
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CO ntal ners I Cans and vials are impermeable to vapors, paper
and plastic are not



What to Collect at the Fire Scene

A Liquid
A Solid samples
I Clothing
A+ AOU0AYQa
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i Debris
I Containers
I Comparison and Control Samples
A *Do not include plastic gloves used to collect debris




Collection of Liquid Samples

A Liquid samples include any suspected accelerant
found in containers or bottles at or near the fire
scene.

A One fluid ounce of liquid is more than sufficient for
laboratory analyses.

A Remove liquid with clean disposable pipette or syringe
if necessary.

A Place liquid sample into smallassvial if possible

I Ignitable liquids are corrosivemost can rust a
metal can

A Secure all vial caps with adhesive tape to prevent
loosening.




Collection of Liquid Samples

Al tSty O2002y 3l dd S aasgl o
If only residue present
I Place swabs in sealed can

I ATF gauze studyink from packaging can leach onto
gauze in hot environment causing a false positive

I Submit clean unused gauze in second can for conti

A For Unlawful Use of Weapon charge, provide at least ?
ounce of liquid for analysis
I The weight of liquid, a measurement of uncertainty
In the weight, and the identity of the liquid are
reported.




Collection of Solid Samples

A Debris

i Unused metal paint cans are the best containers readily availabl
for the packaging of fire debris

i Iflid is firmly in place, the container is essentially vaiigint. 5.

i CAtf OFy oy G2 W FdzZf OYIl EAYd s
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A When searching for residue of ignitable liquids at the fire

scene, look for absorbent (porous) materials which will retai
liquids more readily such as:

i Carpet & Padding

I Wood

I Linens/Drapes

I Paper

I Soill

I Concrete

I Do not collect heavily charred (ashy) material
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Collection of Solid Samples

A Debris (cont.)

I List on evidence if soil or garbage present so we carf
analyze sooner or make sure we store it in the freez ||

A Clothing

I Itis important to obtain the clothing from the suspec
or victim as soon as possible.

A Potential ignitable liquids evaporate away quickly.
I Please clearly mark any potential biohazard
Adg9atc¢, ¢ O2yulAySNE 2F A3y
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How to Package Containers with
Latent Prints or DNA Requests

A DNA and Latent Prints can be damaged by strong
ignitable liquid vapors in an airtight environment

I Caution must be taken when packaging this type of
evidence

A Container with liquid

I Package the liquid in a glass vial and submit to
Micro/Trace

I Package the container in a paper bag or cardboard
box and submit to DNA and/or Latent Prints

A Containers without liquid but still has original top
Intact ¢ can be submitted in either metal can, paper
bag, or cardboard box and all the sections can analyze

|
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How to Package Containers with Latent Print
or DNA Requests

A Containers with wick
i Package wick in metal can and submit to Trace,

I Package container in paper bag or cardboard
box and submit to DNA and/or Latent Prints

A Open containers with no wick or liquid

I For ignitable liquid analysis it must be
submitted in metal can

I However, ignitable liquids may damage prints
and DNA, therefore, a decision must be made




Comparison Samples

A Materials collected at a fire scene that will be analyzed

to ascertain if any interferences are present in the |7 ij.;ﬁ?%—:jﬂ%
material.
) ] ) . PR |h P )
A Comparisons can be submitted for each different :. j o :_ I

debris substrate.

I Pyrolysis products occur when a material is
exposed to heat in the absence of sufficient { ’. |
oxygen to burn. The material will decompose,

often releasing smaller compounds (such as Em ider n; farming
hydrocarbons) which are more volatile than the gty
original substrate | Pyrolysis |
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Comparison Samples

A Should be unburned material from the fire scene
iIdentical to the suspect sample but free of
Ignitable liquids.

I Examples of substrates include carpeting, tile, |
vinyl siding, wood, liquid, etc.




Control Sample
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I Example would be a brand of shoes like those worn by the suspect, purchased from
the store, and submitted as evidence



Shoes

A It has been reported that shoes,
especially athletic shoes produced in
Pacific Rim countries, may contain
inherent ignitable liquids.

A These primarily come from the adheswew e
and glues used to manufacture the shoe.’

A Other sources may be from the
manufacturing process:

I Solvents used to clean the molds
I Solvents used in finishing

A Common interferencesg toluene,
xylenes, and distillates
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Shoes

A Package each shoe separately
A52y Q0 LI O113dS &aKz2Sa gA0GK lyeée 210
A All reports that have a positive finding for shoes that were extracted

with heat will have a disclaimer at the bottom unless a control shoe
IS submitted:

FaC2206SIFNI YIFe O2ydlAy LISUOUNRTE S
manufacturing process. Submission of an identical new shoe as a
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ATF Study
Cleaning Scene Tools

w Goal: Based on previous research, questions raised concerning use of Dawn
soap for decontamination

¢ Determine if Dawn is still effective for cleaning fire scene equipment
Makes

w Method: spiked different tools with ignitable liquid, cleaned tools with D: | 14 Galons
soap, dried overnight, analyzed sl
w Results:

Professional Grade  Concentrated = This bottle makes up to 14 Gallons®

¢ Found Dawn soap was ineffective
¢ Tested several different types of cleaners
¢ Best cleaner turned out to be Simple Green
¢ Suggested cleaning procedure
w Rinse tool with strong stream of water
w Scrub entire tool for 30 sec in 1/3 solution of Simple Green/watel
w Rinse tool completely with water
wlLet dry




Common Sampling Errors

A Not enough sample collected
A Too few samples collected
A Too much sample forced into the container
A Sampling outside of the ignitable liquid pour pattern
A Sample not relevant to the scene
A No comparison samples submitted
A Ineffective preservation
I Wrong type of container
I Too long between fire and packaging



Micro/Trace Evidence Collection App!!!



