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Case management issues

• How  is tr ace evidence viewed in the FBI  
Labor atory?

• Wh at are the past versus future appl ications of 
t race evidence analyses?

• Fl ow  of evident iary items
• How  do we in the FBI  Labor atory relate to the 

crime scene?
• How  does the cour t  system v iew trace evidence 

exami nations?
• How  can we grow  trace evidence analyses



How  is tr ace evidence viewed 
in the FBI  Labor atory?

• Sevent y-five years ago this November , 
the Bur eau of Investigation created a 
Techni cal Labor ator y
– Housed in a railw ay bu ilding in 

Washington, D.C.
– Equ ipped w ith a microscope, UV light  

equi pment, a hel ixomet er and a draw ing 
board
– Trace evidence examinations were part  

of this init ial  char ter







How  is tr ace evidence viewed 
in the FBI  Labor atory?

• Since that time, trace evidence 
exami nations have evolved and 
expan ded to encompass at least 28 
peopl e (dependi ng on w hat your  
defi nit ion of trace evidence is)  in four  
di fferent  un its
– Trace Evidence - Chemistr y
– Expl osives - Questioned 

document s



How  is tr ace evidence viewed 
in the FBI  Labor atory?

• Trace Evidence Uni t
– 18 personnel total
• 1 Un it  Chief
• 14 personnel examining hair, fi ber, fabr ic, 

cordage
• 3 per sonnel examining mineralogy ( soil , glass 

and building materials)

• Chemi str y Unit
– three personnel assigned to paint , tape 

and polymer  examinations



How  is tr ace evidence viewed 
in the FBI  Labor atory?

• In calendar  year  2006, appr oximat ely 
11,000 cases were received in the lab
• Of these, approximat ely 4,000 w ere 

received and exami ned in the Trace 
Ev idence Unit
• In addi t ion, appr oximat ely 170 cases were 

received and exami ned in the Chemistr y 
Un it  for  “trace evidence”
– That is more than one out  of three cases that 

are subjected to trace evidence analyses



• Trace evidence examinations are the 
fi rst examinations conducted
• I f  the nature of the evident iar y item 

is such that  Trace Evidence is lik ely 
to be foun d, they w il l  l ik ely be 
exami ned ( even i f no specifi c request 
is made)
• This is typi cally discussed in the 

init ial  phone call  w ith the 
cont r ibutor

How  is tr ace evidence 
viewed in the FBI  

Labor atory?



• Conducted on most  of the “maj or  
cases” received in the lab
– Unabomber
– Attack on the USS Cole
– Ok lahoma City bombi ng
– 9/ 11 attacks
– A nthrax letters
– Collarbomb

How  is tr ace evidence 
viewed in the FBI  

Labor atory?



• Has played a major  role in some high 
pr ofi le violent  crime cases
–Wayne Wi l l iams
– Polly Kl aas
–Melissa Brannen
– OJ Simpson
–Washington, D.C. sniper  case

How  is tr ace evidence 
viewed in the FBI  

Labor atory?



• Wh enever  possible, trace evidence is 
ful ly expl oited in conjunction w ith 
al l  other forensic examinations
• Ev idence flow  through the 

labor atory is dictated by the 
exami nation scheme in order  to 
maximi ze all  types of evidence on 
( most)  every case

Fl ow  of evident iar y items



• For  example, a bombing case (hoax devi ce 
or  real)  would r out inely be handled in the 
fol low ing manner
– Photography
– Latent  pr ints (CA only)
– Tr ace Evidence ( tape removal and/ or  par t ial  

di sassembly)
– Latent  pr ints ( remainder  of analysis)
– mt DNA  analysis of hai rs
– Expl osives Unit  analysis of devi ce
– Chemi str y ( tape examination)

Fl ow  of evident iar y items



• On a threat letter case, the fol low ing 
exami nation scheme is rout inely 
used:
– Trace Evidence (under  stamp, fl ap and 

tape)
– Questioned Documents
– DNA  ( stamp and/or  fl ap)
– Chemi str y ( i f  pow der  is present)
– Trace Evidence (on pow der  if 

necessary)
– Latent  pr ints

Fl ow  of evident iar y items



• On a case involv ing a kn ife, the 
fol low ing examination scheme is 
rout inely used:
– Trace Evidence (debr is recovery)
– DNA
– Latent  pr ints
– Trace Evidence (cut  and tear 

exami nations)

Fl ow  of evident iar y items



• The FBI  Labor ator y is actively 
involved in the exploitat ion of 
evi dence recovered from the war  in 
I r aq and Afghanistan.
• The IED’s recovered from both areas 

are being fu l ly expl oited as outl ined 
pr evi ously, again w ith Trace 
Ev idence examinations being at the 
front  end

Fl ow  of evident iar y items



Tw o case scenarios
• How  would the fol low ing tw o cases 

be handl ed in the FBI  Labor ator y
– Homi cide case
• Par t ial ly clothed femal e victim found on the 

shoulder  of a highw ay, possibly str angled 
w ith a ligature and sexual ly assaulted

– Carjacking case
• Tw o male suspects used the carjacked 

vehi cle dur ing an armed r obbery of a retail  
establ ishment  one hour  later



Tw o case scenarios

• Homi cide case
– Possible evidence from the case and 

typi cal evidence flow
• V ictim’s clothing
– Trace evidence (hair s and fi bers) , DNA , latent  

pr ints?

• Li gature
– Trace evidence (hair s and fi bers, attempt  to 

ident ify cordage manufacturer) , DNA

• V ictim’s rape kit
– Trace evidence, DNA



Tw o case scenarios

• Homi cide case
– Possible compar isons if  suspect is 

ident ifi ed
• Hai r s recovered from v ictim’s items to 

suspect k now ns
• Fi bers recovered from v ictim’s items to 

suspect k now ns
• Look  for  simi lar  ligature in suspect’s 

environment
• Soil  from suspect’s vehicle to highw ay
• Compar ison of “common” fi bers, i .e . fi bers 

found in both suspect and victim 
environment s, but  no sour ce is know n



Tw o case scenarios

• Carjacking case
– Possible evidence from the case and 

typi cal evidence flow
• Ev idence fr om vehi cle
– Vacuumi ngs –tr ace evidence (hair s and fi bers)
– Lat ent s
– Clothing items – t race evidence (hairs and fi bers) , 

DNA

• Ev idence fr om suspects
– Clothing items – t race evidence



Tw o case scenarios

• Carjacking case
– Possible compar isons
• Hai r s recovered from vehi cle items to 

suspect k now ns
• Fi bers recovered from vehicle items to 

suspect k now ns
• Fi bers recovered from suspect’s items to 

vehicle
• Hai r s recovered from suspect’s items to 

ow ner of vehicle



• In summar y, w e tr y to ful ly expl oit  
t race evidence wh enever  possible
• I t  is automat ically added to the 

exami nation pl an for  every case 
w hen i t  is reasonable

How  is tr ace evidence 
viewed in the FBI  

Labor atory?



Past vs. future appl ication of
Trace Evidence

• A s stated pr evi ously, these 
exami nations have been conducted 
since the inception of the FBI  
Labor ator y
• We cont inue to have ver y str ong 

suppor t  from labor ator y 
management , to include the 
developmen t of new  technol ogies



• In an effor t  to expand our  capabil it ies 
w ith regard to hai r, we init iated mtDNA  
anal ysis in the Hairs and Fi bers Uni t  in 
1996
• A s caseload increased, this became a 

separate unit  ( compr ised of 24 
per sonnel)  w ith responsibi l i t ies 
including:
– Tr adi t ional  casework
– Missing persons cases
– Regional  mt DNA  laborator ies

Past vs. future appl ication of
Trace Evidence



• Some of the current  research pr ojects that 
are being conducted by the FBI  and it ’s 
research par tners
– Development of pat tern recognit ion softw are 

for  MSP data
– Environment al effects on text i le fibers
– Dye analysis ut i l izing CE/MS
– Development of an automot ive carpet  fi ber  

dat abase
– Interpr etat ion of aut omat ed glass refractive 

index measur ement s
– Var iat ion i n compar ative measurement s in 

manufactur ed glass projects
– For ensic appl ication of  cathodolumi nescence of 

geologic materials

Past vs. future appl ication of
Trace Evidence



• This is probably the most di ffi cul t  
aspect of being in a Federal  
labor atory
• Since most cases come from a long 

di stance ( or  overseas), we rarely 
develop a work ing relat ionship w ith 
crime scene personnel
• Typi cally our  onl y contact w ith the 

cont r ibutor  is once we star t  work ing 
the case, long after the crime scene 
has been processed

Relevance to the crime 
scene



• Our  pr imar y interaction w ith crime scene 
per sonnel is in lendi ng assistance to FBI  
Ev idence Response Team training
• We are alw ays available telephoni cally as a 

resource when they have questions about  
a search
• We rarely respond to crime scenes 

ourselves, unl ess there is a need for  
special ized scientifi c personnel ( geology, 
ant hropology)

Relevance to the crime 
scene



How  the court  system v iews
Trace Evidence

• Du r ing 2006, trace evidence 
exami ners testifi ed 26 t imes in 
Federal and State courts across the 
Un ited States
• This repr esents a signifi cant  

decrease in the ut i l ization of trace 
evi dence examiners in the courtroom



How  the court  system v iews
Trace Evidence

• We often have pr obat ive results and 
are not being asked to testi fy
• We are also seeing an increase in the 

number of requests for  “negative” 
testimon ies
– No probat ive results
– Pr osecutor s feel the need to show  they 

“di d everything they coul d”  on the case



• Some possible reasons for the under -
ut i l izat ion of Trace Evidence 
testimony
– Over-reliance on nu clear DNA  and latent  

fi ngerpr int  evidence
• “I f you have ident ifi cation, w hy  bother w ith 

the tr ace evidence?”

– Over-reliance on mt DNA  evidence
• “We don’t  need the tr ace evidence testimony 

on hair, we have the mtDNA  results”

How  the court  system v iews
Trace Evidence



• That being said, w e rout inely are stil l  
asked to testi fy, and rarely encounter 
“pr oblems” associated w ith the science of 
t race evidence
• In the last ten years, there have been a 

total of four  ( 4)  Daubert  hear ings by trace 
evi dence examiners
– Hai rs – 3 t imes
– Fi bers – 1 t ime

• A ll  four  resulted in the evidence being 
al lowed

How  the court  system v iews
Trace Evidence



• A reas that  we are either in 
t ransit ion to or are plann ing to do in 
the near futur e
– Gl ass analysis – transit ion from ICP to 

ICP/MS
• Fu tur e – laser ablat ion-ICP/MS

– Fi ber  dye analysis - CE/MS or UPLC/MS
– Addit ional  databases – soil, glass, fibers, 

pol len…
• Shared databases on the internet?

How  can we grow
Trace Evidence Analyses?



Questions?


