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Introduction

Å Adrienne Bickel

ï Illinois State Police

ÅMicro/Trace Analyst

ÅCommand Advisory Board Chair

ÅQuality Review Coordinator ςFire Debris, Paint

ÅFire Debris Training Coordinator

ÅUniversity of Illinois at Chicago Adjunct Instructor

ïFire Debris

ïExplosives

ïPaint

ïPhysical Match



ÅForensic Science Center at Chicago (FSC-C)

Å1941 West Roosevelt Road

Å(312) 433-8000 (phone)

Å(312) 433-8041 (Trace section fax)



Organization

ÅForensic Sciences Command under the Illinois State Police (ISP)

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

ïCurrently 7 forensics labs along with R&D lab

ÅChicago (FSC-C), Joliet, Rockford, Morton, Springfield, Fairview 
Heights, Decatur (Bio/DNA only)





ISP Forensic Services

ÅBiology/DNA

ÅFirearms/Toolmarks

ÅLatent Prints

ÅDrug Chemistry

ÅToxicology

ÅMicroscopy/Trace

ϝ/ƘƛŎŀƎƻ ƛǎ L{tΩǎ ƻƴƭȅ Ŧǳƭƭ-service laboratory



Forensic Sciences Command Qualifications

ÅISO/IEC 17025 certified
ïISO is International Organization for Standardization

ïIEC is International Electrotechnical Commission 

ïBeen certified since 2005 (second laboratory system in the US to be ISO 
certified)

ÅANSI-ASQ National Accreditation Board/FQS

ÅRecertify every 4 years

ÅCertificate #FT-0240



Training and Testing

ÅEvery ISP forensic scientist trained internally by experienced ISP 
forensic analyst

ïTraining for fire debris about ten months

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

ÅAnnual proficiency testing by an external agency

ïMust pass to be qualified for casework



Quality Control

ÅCase files reviewed by qualified fire debris examiner before report 
issued

ÅThree cases a month a reviewed by the section group supervisor

ÅEach discipline has a Quality Review Coordinator (QRC)

ïEach year five files are reviewed by the QRC for fire debris

ïEach year two cases completely reanalyzed by the QRC



How Evidence is 
Tracked and Moved

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

Å ISP changed the evidence receiving 
computer system in December 2018

ïWent from CALMS to LIMS -
Laboratory Information 
Management Systems

ïAgency must have a signed 
agreement and access to the 
LIMS system to submit evidence



How 
Evidence is 
Moved and 

Tracked

All cases MUST be 
entered into PreLog
PRIORto coming to 
the lab

Contact Pete Anzalone (312) 
779-8285 if any problems with 
PreLog

Evidence signed in by 
evidence technicians

Assigned laboratory 
case # by LIMS and 
gets a barcode

*Contact Pete Anzalone 
(312) 779-8285 if any 
problems with PreLog



LIMS ςWhat you need to know
Required Information (Item Type)



LIMS ςWhat you need to know
Required Information (Correct Section)



What is Micro/Trace?

ÅThe analysis of trace materials 
that can be transferred during the 
transmission of a crime
ÅAnalyzed both by physical and 

chemical properties

Å.ŀǎŜŘ ǳǇƻƴ [ƻŎŀǊŘΩǎ 9ȄŎƘŀƴƎŜ 
Principle

Åά9ǾŜǊȅ ŎƻƴǘŀŎǘ ƭŜŀǾŜǎ ŀ ǘǊŀŎŜέ



Linkage Diagram

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

ÅOften serves as a starting point, or 
lead, for a particular line of 
investigation. 

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

ÅOften circumstantial evidence



Current Micro/Trace Disciplines

ÅMicroscopy

ïHair Identification

ïFiber analysis

ÅPaints and Polymers 

ïPaint Data Query

ÅPhysical Match

ÅPrimer Gunshot Residue

ÅFire Debris



Current Micro/Trace Statewide Distribution

ÅTotal of nine Micro/Trace examiners statewide

ïEight in Chicago and one in Fairview Heights

ÅSeven fire debris analysts

ÅChicago has the only full-service Micro/Trace section

ïFairview Heights only does fire debris analysis and physical match

ÅMicro/Trace evidence can be received at all labs

ÅISP recently discontinued glass comparisons, explosives analysis, 
unknown analysis, and hair comparisons



Current Micro/Trace Turnaround Time

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

ÅPriority can be given for court dates and rush cases

ïThese are approved by the Micro/Trace supervisor:

ÅHasnain Hamayat  (312) 779-8407



Microscopy
Hairs and Fibers



Microscopy Evidence
Hair Analysis

Å Hair identification

ïIs it a hair

ïHuman vs animal

Å Importance of hair evidence

ïEasily transferred during crime

ïDurable

ïMay yield information

ÅContains genetic material



Hair Structure



Forensic Uses
Human Hair

Å Human hair

ïSmall, flattened cuticle

ïAmorphous medulla

ïMedullary index < 1/3

ÅWidth of medulla 
Overall width of hair

ïUniform in color

ÅNo banding

ÅPigment evenly distributed



Forensic Uses
Animal Hair

Å Canis familiaris-Dogs

ïMedulla

ÅContinuous

ÅAmorphous

ÅIndex less than 2/3

Å Felis domesticus-Cats

ïMedulla

ÅUniserial ladder

ÅIndex more than 2/3



Fiber Analysis

ÅTransfer depends on fiber types

ÅDamaged garments shed fibers 
freely

ÅMay yield information

ÅTypical use as carpet, rope, 
clothing

ÅMost commonly a comparison 
analysis ïknown vs questioned

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



Natural Fibers
ÅCommon examples:  cotton, wool, silk 

ÅCotton

ïRibbon-like

ïTwisted

ïFlattened tubes

ïShorter



Synthetic Fibers

ÅExtrusion

ÅViscous liquid or chemical through tiny 
holes of spinneret

ÅCan be long continuous strands

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



Synthetic 
Fibers

ÅNylon carpet fiber

ÅTrilobal shaped



Microscopy Analysis

ÅPhysical Analysis/Comparison

ïStereoscope

ïPolarized Light Microscopy

ÅChemical Analysis/Comparison (Fibers only)

ïMicrospectrophotometry

ïFourier Transform Infrared Spectroscopy (FTIR)



Possible Conclusions for Fiber Analysis

Å¢ƘŜ ǘȅǇŜ ƻŦ ŦƛōŜǊ ŦƻǳƴŘ ƛǎ ƛŘŜƴǘƛŦƛŜŘΣ ƛΦŜΦΣ άLǘŜƳ м ƛǎ ŎƻƳǇǊƛǎŜŘ ƻŦ ǊŜŘ ƴȅƭƻƴ 
ŦƛōŜǊǎΦέ

ÅComparisons:
ïIf visual and chemical analysis are similar in both the question and standard, then 

the questioned fibers could have originatedfrom the same source as the 
standard.

ïIf a significant difference is seen in any analysis, then no association could be 
madebetween the questioned fiber and the standard

ïIf white cotton fibers are found the results of a fiber comparison will be 
inconclusive 
ÅSimilarities 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

ÅStolen vehicle 

ïDriverôs seat may contain hairs from 
the suspect or fibers from the 
suspects clothing

ÅForced entry into a building

ïBroken glass may contain hairs or 
fibers from the suspect



Collecting Hairs 

and Fibers

Å Submit full item whenever possible

Å Taping

ïScotch Brand H-180 Industrial Grade 

Hand Dispenser (or similar)

ïTape the object and fold tape onto itself, 

fibers and hairs are removed from tape 

for analysis

ÅSeal in envelope

Å Picking

Å Scraping

Å No vacuuming

Å Always submit fibers from a standard, or 

known source, for comparison to the 

questioned fibers



Packing Hairs 
and Fibers

Å Packaging

ïPaper folds

ïEnvelopes

ïSmall plastic containers

ï*Make sure all openings are 
sealed with tape*



Paint and Polymer 
Analysis



What is paint?



Paint as Evidence

ÅMany items encountered in day-to-day 
life contain paint

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

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



Paint as Evidence
Å Associate an individual, item, or vehicle with a crime 

scene

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

ïStandard paint ςpaint recovered from known origin, 
ƛΦŜΦΣ ǎǳǎǇŜŎǘΩǎ мфсу ǊŜŘ CƻǊŘ aǳǎǘŀƴƎΣ ǾƛŎǘƛƳΩǎ ŦǊƻƴǘ 
ŘƻƻǊ ƧŀƳΣ ŎǊƻǿōŀǊ ǊŜŎƻǾŜǊŜŘ ŦǊƻƳ ǎǳǎǇŜŎǘΩǎ ƘƻǳǎŜ

ïQuestioned paint ςpaint of unknown origin, i.e., paint 
chips recovered from hit-and-run crime scene, paint 
ŎƘƛǇǎ ǊŜŎƻǾŜǊŜŘ ŦǊƻƳ ǾƛŎǘƛƳΩǎ ŎƭƻǘƘƛƴƎΣ Ǉŀƛƴǘ ǎƳŜŀǊ 
ǊŜŎƻǾŜǊŜŘ ŦǊƻƳ ǾƛŎǘƛƳΩǎ ŘƻƻǊ ƧŀƳ

Å Ultimate purpose ςdetermine if the questioned paint 
could have come from the same source as the known 
paint 



Paint as Evidence

Å Hit-and-runs
ï9ǾƛŘŜƴŎŜ Ŏŀƴ ōŜ ǾŜƘƛŎƭŜ ǇŀǊǘǎΣ ǾƛŎǘƛƳΩǎ 

clothing, paint chips, paint from fire hydrant 
or signposts

ïPaint Data Query (PDQ) ςmake, model, 
year
ÅNo suspect hit-and-runs

Å Burglary
ïEvidence can be paint transferred from a 

door jam or windowsill, can be paint 
standards from crowbars or other tools

Å Can really be found in any type of case
ïHomicide, drug related, sexual assault, DUI, 

arson











Common Types of Paint

ÅArchitectural

ÅTool

ÅAutomotive

ÅBicycle

ÅRoad

ÅMarine

ÅPlane



Architectural Paint

ÅMay be any number of layers ςhad a case of paint chips 
with 17 different paint layers

Å Layers can very uneven

Å Can be from any structure

ïTypically, metal, wood, or drywall                                                                
substrate



Architectural Paint

ÅEvery layer could have different chemistry

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

ÅEach layer analyzed separately



Tool Paint

ÅUsually from burglary tools

ÅUsually painted 1 layer by manufacturer

ÅCan have multiple transfers 

ÅUsually transfer from building onto tool or from 
tool onto building

ÅSubmit the entire tool



Automotive Paint

Å Three most likely scenarios:

ïCollisions between 2 vehicles

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

ïCollision between a vehicle and a person

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

ïTransfer ςoccurs when one or more layers of an 
automotive paint are physically removed from the 
original vehicle and deposited on a different 
surface



Automotive Paint

Å Typically, 3-4 layers

ï Clearcoat ςunpigmented layer improves 
gloss, durability, and appearance

ï Basecoat ςcolor coat, creates visual affects 
(pearl luster, metallic look)

ÅUsually similar toclear coat except 
pigments

ï Primer surfacer ςsmooths out and hides 
seams or imperfections 

ÅDifferent pigments, additives, binder

ï Ecoat/primer ςapplied to steel body of car, 
provides corrosion resistance usually 
pigmented grey

Å Layers typically uniform thickness throughout



Automotive 
Paint

Å Different parts of car painted differently

ïEspecially different substrates, i.e., 
metal vs. plastic vs fiberglass

ïBumpers commonly painted at 
different plant than the metal body 
frame of vehicle

ïTherefore, very important to collect 
standard sample from area closest to 
damaged area of vehicle and from 
every damaged substrate type

ÅIf paint from several areas of the 
same item are taken, place each 
in a separate container



Collection of Automotive Paint

ÅCollect paint standards with enough to 
cover the face of a dime.
ÅChip the paint off, taking all layers. 

Scraping may not provide valuable layer 
information. 
ÅCollect as much of the questioned paint 

as possible.
ÅCut portions including substrate is best 

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



Paint Analysis

ÅPhysical Comparisons 
ïStereoscope
ïPhysical match
ïPolarized light microscopy

ÅChemical comparisons 
ïMicrochemical tests
ïScanning electron microscopy (SEM)
ïPyrolysis gas chromatography/mass spectrometry (PyGC/MS)
ïFourier transform infrared spectroscopy (FTIR)

Å*Highlighted tests are required for full analysis*



Report Wording

ÅIf visual and chemical are similar in both question and standard, then 
the question sample couldhave originated from the same source as 
standard 

ÅIf significant difference seen in any analysis (visual or chemical) ςthe 
question paint did notoriginate from same source as standard

ÅInconclusive ςnot able to reach a conclusion based upon the results

ωInsufficient quality/quantity

ωSlight variation in physical or chemical properties



Paint Data 
Query (PDQ)

Å Purpose of analysis

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

Å Basis for analysis

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

ï 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)

ÅDatabase maintained by RCMP

ïFTIR spectra of paint layers from vehicles

ïContains automotive paint samples from all over the world

ï/ŀƴ ōŜ Ǉŀƛƴǘ ŦǊƻƳ ǾƛŎǘƛƳΩǎ ŎƭƻǘƘƛƴƎΣ ŦǊƻƳ ǾŜƘƛŎƭŜ ǇŀǊǘǎ ƭŜŦǘ ŀǘ 
scene, from paint smears left on objects such as fire hydrants

ÅCurrently, contains chemistry of over 70,000 layers of automotive 
paint



PDQ Analysis

ÅTest results:

Å2000 Jeep Grand Cherokee manufactured at the Jefferson 
North plant 

Å1991 to 1993 Geo Metro, Suzuki Swift, Pontiac Firefly, 
Geo Tracker, Suzuki Sidekick, Pontiac SunRunnerproduced 
at the Ingersoll plant



Collecting Paint Evidence

ÅVisible
ïTweezers/finger

ÅStandard 
ïRazor blade/scalpel
ïThumbnail size with all layers
ïSubstrate

ÅNo tape/fingerprint lifts
Å If hit and run victim, submit clothing
ÅSubmit full item whenever possible
ÅAlways collect standard from close proximityto damaged area (can be from vehicle, door 

jam, etc.)
ÅAlways collect as much of the transfer paint as possible



Packaging Paint Evidence

ÅPaper folds

ÅPaper envelopes

ÅMetal containers

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

Å*Make sure all openings are sealed with 
tape*



Physical 
Match



Physical Match

Å Definition

ïA 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. 

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

Å Basis for Analysis

ïNo two items are exactly the same

ïNo two fractures are exactly the same

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



Criteria for Physical Match

ÅFour Criteria:
ïBroken or separated

ïCapable of being physically or optically 
realigned

ïCƛǘǎ ǘƻƎŜǘƘŜǊ ƭƛƪŜ ŀ άƭƻŎƪ-and-ƪŜȅέ
Å9ŘƎŜ ǘƻ ŜŘƎŜ άƧƛƎǎŀǿ ǇǳȊȊƭŜέ

ÅSurface markings

ïPieces are unique
ÅNot-interchangeable with similar pieces elsewhere

ÅIndividual characteristics observed

ÅLook for class and individual characteristics



Class Characteristics

ÅClass Characteristics

ïDefinition

ÅFeatures associated with a group and never with a single 
source

ïPurposeful

ïDetermined prior to manufacturing

ïExamples ςbrands, sizes, types ςinto groups

ïά{ƛƳƛƭŀǊέ ŎƻƴŎƭǳǎƛƻƴΣ ŀǘ ōŜǎǘ



Class Characteristics

ÅClass characteristic examples

ïShoes 

ÅάbƛƪŜέ ōǊŀƴŘ

ÅaŜƴΩǎ ǎƛȊŜ мл

ÅLeft shoe

ÅSneaker model

ÅSole-thread pattern

ïPaint

ÅWhite

ÅAcrylic lacquer

ÅContains kaolinite



Individual Characteristics

ÅDefinition

ïFeatures of evidence associated with a unique source

ÅAccidental 

ÅNo repeating pattern

ÅIndividual characteristic examples

ïWear patterns on the bottom of shoes

ïStriation marks on paint chips or vehicle parts

ïTear pattern on tape

ÅRequired for positive identification



Types of Physical Matches

Å2 dimensional

ïEmphasis on the planar edge

ïInformation may exist on interface

Å3 dimensional

ïAll available surfaces

ÅLayered

ïάaƛǊǊƻǊŜŘέ ƛƳŀƎŜ

ïRequires a unique pattern at the interface







Pieces from Scene Pieces from Suspect Vehicle







Item from the Scene Item from suspect vehicle













Report Writing

ÅResults

ïPositive

ÅItem 1 came from Item 2

ÅAt one time formed a single object

ÅWere both part of the same source

ïNegative ςeliminated by class or individual characteristics

ÅItem 1 could not have come from Item 2.

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

ÅItem 2 can be eliminated as the source of Item 1.



Report Writing

Å Inconclusive

ïIt cannot be determined whether Items 1 and 2 were at one time joined.

ïSimilar class characteristics but no individual characteristics observed.

ÅAlthough 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.

ïEdges of one or both items distorted

ÅA statement of what caused the problem may be used.

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



Collecting and Packaging Physical Match 
Evidence

ÅCollecting

ïCollect all broken pieces from scene 

ÅCan be packaged together if recovered from same area

ïCollect entire portion of broken standard

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

ÅPackaging

ïNo restrictions as long asintegrity of broken edge is maintained 

ïIf submitting pieces of torn tape, place tape between wax paper



Primer Gunshot 
Residue (PGSR) 

Analysis



Gunshot Residue

ÅBullet hole identification

ÅMay show directionality

ÅDistance determination

ÅDistance from muzzle to 
garment

ÅExamined by Firearms Section



Gunshot Residue

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

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



Primer Gunshot Residue (PGSR)

ÅElements that are emitted from a 
weapon which originated in the 
primer of the ammunition.  Not from 
gunpowder. 

ÅMost ammunitions contain lead, 
barium, and antimony 

ïParticles produced are easily 
transferred from one surface to 
another



How Long Does 
PGSR Stay on a 

Surface

Å Live Subjects ς6 hrs.

Å Deceased Subjects ςIndeterminate unless subject 
is washedor sampling area is wiped

Å Clothing ςIndeterminate unless item is washed

Å No matter the surface, washing permanently 
removes particles

Å Rule of Thumb

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

ï> Activity > Loss of Particles



SEM/GSRCollection Kit



Kit Order Information

Tritech Forensics

1-800-438-7884

Catalog # GSR-SEM/ISP

tritechforensics.com



Collecting Gunshot Residue
Å Kits 

ïMust use stubs for SEM instrument

ÅISP does not have the ability to analyze any other type of 
kit

ïPossible suspects

ïVehicle

ïClothing

ïConsider area closest to shooting incident

ÅHands

ÅClothing

ÅDifferent parts of body

ïFace ςClosest Part to Rifle, Shotguns

Å Clothing

ÅPackage each item separately



Collecting Gunshot 
Residue

Å Collect samples ASAP
Å Fill out form as completely as possible
Å 3 Samples Recovered (2 Areas & 1 Control)
ïControl - vial is opened and exposed to the 

environment where PGSR samples are 
recovered
ÅPrevents the possibility of creating a 

false positive

Å Dab the collection area identified until 
adhesive is no longer tacky or area is 
sufficiently sampled 
ï 4 X 4 in2  sampling area

Å Clean work area in between samples
Å Reseal kit with stubs and form only
Å Do not put evidence tape on stubs



PGSR Particle Identification
Scanning Electron Microscope

Å Composition
ïAntimony, Barium, and Lead
ÅPbBaSb

Å Morphology 
ïSlightly rounded
ïMolten in appearance
ïMay contain nodules
ïSurface contains bright spots
ïAgglomerate of many small 

particles
ïMay have multiple layers of 

colors, compositions and 
textures



Limitations

ÅCannot identify one person as the shooter

ÅDischarge

ÅContact

ÅEnvironment

ÅCannot answer whether homicide or suicide

ïCannot differentiate between shooter vs. being shot

ÅCannot determine ammunition type

ÅCannot determine when particles were deposited for clothing

ÅParticles lost after 6 hrs. in most cases with activity



Key Collecting and Packaging Takeaways

ÅMicroscopy (hairs and fibers) ςcan be taped and packaged in any 
type of material just ensure all edges and corners are properly sealed

ÅPaint and polymers ςcannot be taped or packaged in plastic, best in 
paper envelopes

ÅPhysical match ςcan be packaged in any type of material if all broken 
edges are protected for analysis

ÅPrimer Gunshot Residue ςuse adhesive stubs that can be analyzed 
by scanning electron microscope instrument (SEM)



FIRE DEBRIS 
ANALYSIS



What is Fire 
Debris 

Analysis?

ÅScience related to the 
examination of fire debris 
samples to detect and identify 
ignitable liquids or ignitable 
ƭƛǉǳƛŘ ǊŜǎƛŘǳŜǎ όL[wΩǎύ



Ignitable Liquids

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

ïHighly volatile liquid 

ïSome ignitable liquids emit sufficient vapor at room 
temperature for ignition (i.e., gasoline) and others must 
be heated prior to igniting (i.e., diesel fuel)

Å Derived from crude oil or are produced synthetically

ïComposed of organic molecules (primarily 
hydrocarbons)

ïAre products with specific boiling ranges and burning 
characteristics

ïExamples:  gasoline, diesel fuel, kerosene, charcoal 
lighter fluid, turpentine



Fire Debris Packaging

ÅSuper Important!!

ÅCan cause damage or 
loss of evidence if done 
improperly!



ATF Study - Contamination

ÅGoal of study:  to understand the potential for cross-contamination resulting 
from improper evidence packaging

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

ïProper, vapor-tight containers also checked (i.e., nylon bags, metal cans)

ÅResults

ïCross-contamination can happen in as little as an hour

Å*Evidence must be packaged properly in vapor-tight container from the 
start*



Evidence 
Packaging 

Requirements

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

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

ïAvoids contamination between samples

ïResistant to damage, breakage, puncture, or 
cutting

ïProvides a proper chain of custody for the collected 
material

ïReadily available

ïInexpensive

ïEasy to transport and store

ïEasy to seal and unseal

ïClean ςno hydrocarbon or chemical residue



Fire Debris Containers

ÅMetal cans with friction fit lids

ïThe most recommended container for debris (non-
liquid samples)

ïAdvantages:  they are robust and unbreakable and 
meet the criteria for an evidence container

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

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



Fire Debris Containers

ÅMetal cans (cont.)

ïWe can analyze in cans from ½ pint to five gallons

ïCans are available with or without liners 

ÅLinings will retard the rusting of the metal canbut some have trace 
levels of ignitable liquids which can produce interferences for the 
laboratory. 

Å*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

ÅGlass vial and jars ςbest for liquid samples

ïThe major disadvantage is that they 
can break 

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

ïScrew cap lids with Teflon liners are the 
best



Fire Debris 
Containers

ÅPlastic or paper bags - will not be analyzed

ï²ƛƭƭ ōŜ ǊŜǇƻǊǘŜŘ ƻǳǘ ŀǎ άLƳǇǊƻǇŜǊƭȅ ǇŀŎƪŀƎŜŘέ

ïCans and vials are impermeable to vapors, paper 
and plastic are not



What to Collect at the Fire Scene

Å Liquid

Å Solid samples

ïClothing

Å±ƛŎǘƛƳΩǎ

Å{ǳǎǇŜŎǘΩǎ

ïDebris

ïContainers

ïComparison and Control Samples

Å *Do not include plastic gloves used to collect debris



Collection of Liquid Samples

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

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

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

Å Place liquid sample into small glassvial if possible

ïIgnitable liquids are corrosive ςmost can rust a 
metal can

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



Collection of Liquid Samples

Å/ƭŜŀƴ Ŏƻǘǘƻƴ ƎŀǳȊŜ άǎǿŀōǎέ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŎƻƭƭŜŎǘ ƭƛǉǳƛŘǎ 
if only residue present

ïPlace swabs in sealed can

ïATF gauze study ςink from packaging can leach onto 
gauze in hot environment causing a false positive

ïSubmit clean unused gauze in second can for control

Å For Unlawful Use of Weapon charge, provide at least ¼ 
ounce of liquid for analysis

ïThe weight of liquid, a measurement of uncertainty 
in the weight, and the identity of the liquid are 
reported.



Collection of Solid Samples
Å Debris

ï Unused metal paint cans are the best containers readily available 
for the packaging of fire debris

ï If lid is firmly in place, the container is essentially vapor-tight.

ïCƛƭƭ Ŏŀƴ ѹ ǘƻ ѿ Ŧǳƭƭ όƳŀȄƛƳǳƳύ

Å5ƻƴΩǘ ǎƘƻǾŜ ǘƘŜ ŜǾƛŘŜƴŎŜ ƛƴǘƻ ǘƘŜ Ŏŀƴ

ÅWhen searching for residue of ignitable liquids at the fire 
scene, look for absorbent (porous) materials which will retain 
liquids more readily such as:

ïCarpet & Padding

ïWood

ïLinens/Drapes

ïPaper

ïSoil

ïConcrete

ïDo not collect heavily charred (ashy) material



Collection of Solid Samples

Å Debris (cont.)

ïList on evidence if soil or garbage present so we can 
analyze sooner or make sure we store it in the freezer

Å Clothing

ïIt is important to obtain the clothing from the suspect 
or victim as soon as possible.

ÅPotential ignitable liquids evaporate away quickly

ïPlease clearly mark any potential biohazard

Åά9at¢¸έ ŎƻƴǘŀƛƴŜǊǎ ƻŦ ƛƎƴƛǘŀōƭŜ ƭƛǉǳƛŘǎ

ï9ȄΦ hǊƛƎƛƴŀƭ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǇŀŎƪŀƎƛƴƎ ǿƛǘƘ ƭƛŘ



How to Package Containers with 
Latent Prints or DNA Requests

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

ïCaution must be taken when packaging this type of 
evidence

Å Container with liquid 

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

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

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



How to Package Containers with Latent Prints 
or DNA Requests

ÅContainers with wick

ïPackage wick in metal can and submit to Trace

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

ÅOpen containers with no wick or liquid 

ïFor ignitable liquid analysis it must be 
submitted in metal can

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



Comparison Samples

ÅMaterials collected at a fire scene that will be analyzed 
to ascertain if any interferences are present in the 
material.

Å Comparisons can be submitted for each different 
debris substrate.

ïPyrolysis 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 
hydrocarbons) which are more volatile than the 
original substrate



Comparison Samples

ÅShould be unburned material from the fire scene 
identical to the suspect sample but free of 
ignitable liquids. 

ïExamples of substrates include carpeting, tile, 
vinyl siding, wood, liquid, etc.



Control Sample

Å! ŎƻƴǘǊƻƭ ǎŀƳǇƭŜ ƛǎ ŀ άŦǊŜǎƘέ ǎŀƳǇƭŜΣ ǳǎǳŀƭƭȅ ǇǳǊŎƘŀǎŜŘ ōȅ ƛƴǾŜǎǘƛƎŀǘƻǊΦ

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



Shoes

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

Å These primarily come from the adhesives 
and glues used to manufacture the shoe.

Å Other sources may be from the 
manufacturing process:

ïSolvents used to clean the molds

ïSolvents used in finishing

Å Common interferences ςtoluene, 
xylenes, and distillates



Shoes

ÅPackage each shoe separately

Å5ƻƴΩǘ ǇŀŎƪŀƎŜ ǎƘƻŜǎ ǿƛǘƘ ŀƴȅ ƻǘƘŜǊ ŜǾƛŘŜƴŎŜ

ÅAll 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:  

ïάCƻƻǘǿŜŀǊ Ƴŀȅ Ŏƻƴǘŀƛƴ ǇŜǘǊƻƭŜǳƳ ǇǊƻŘǳŎǘǎ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ 
manufacturing process.  Submission of an identical new shoe as a 
ŎƻƴǘǊƻƭ ǎŀƳǇƭŜ Ƴŀȅ ǊŜǎǳƭǘ ƛƴ ŀ ƳƻǊŜ ŘŜŦƛƴƛǘƛǾŜ ŦƛƴŘƛƴƎΦέ  



ATF Study 
Cleaning Scene Tools

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

ςDetermine if Dawn is still effective for cleaning fire scene equipment

ω Method:  spiked different tools with ignitable liquid, cleaned tools with Dawn 
soap, dried overnight, analyzed

ω Results:

ςFound Dawn soap was ineffective

ςTested several different types of cleaners

ςBest cleaner turned out to be Simple Green

ςSuggested cleaning procedure

ωRinse tool with strong stream of water

ωScrub entire tool for 30 sec in 1/3 solution of Simple Green/water

ωRinse tool completely with water

ωLet dry



Common Sampling Errors

ÅNot enough sample collected

ÅToo few samples collected

ÅToo much sample forced into the container

ÅSampling outside of the ignitable liquid pour pattern

ÅSample not relevant to the scene

ÅNo comparison samples submitted

ÅIneffective preservation

ïWrong type of container

ïToo long between fire and packaging



Micro/Trace Evidence Collection App!!!


