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Case name:  People v. Corey Lyons.                
 
Case No.  1296247 
My Case NO.  MT10-040 
Retained October 20, 2010 
 
 

Gunshot Residue Evidence in the case of People v. Corey Lyons 
 

 
Summary 
 
 
1. The gunshot residue (GSR) found on the samplers from Corey Lyons hands, using the data 

generated by Laurie Kaminski of Forensic Analytical Sciences, is not from the double 
homicide, but came by contamination when Lyons was in the police environment. 

 
2. The fanny pack, the gloves and the truck interior have low levels of characteristic GSR. It is 

my opinion these items could have been contaminated from firearm discharges that predate 
the double homicide shooting. Corey Lyons owns a large number of firearms. 

 
3.  The work and reports by GSR technician, Steve Dowell, are examined. Dowell’s input into 

this case obfuscates the GSR evidence generated by Kaminski. The residues generated by 
Corey Lyon’s power hammers are not valid data to consider for interpretation of the GSR 
burden from Corey Lyons’ hands.  Errors were made by Dowell in the recording of data and 
interpretation of spectra.  Dowell’s method of data storage is fragmented and has the 
possibility of being mixed with other cases, as apparently occurred in the Robert Blake case 
(Burnett, 2005A). 

 
 
The Kaminiski GSR Reports. 
 
Reports on the GSR analyses of the evidence (Bates 004775 - 004776) were submitted by 
Forensic Analytical Sciences, Hayward, California by Ms. Laurie Kaminski for the following 
items: 
 
30341 – 32 GSR kit: Corey Lyons hand samples   
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30341 – 46  Samples from Corey Lyons’ fanny pack: 
 

 
30341 – 77 Corey Lyons’ motorcycle gloves: 

 
 
30342 – 21 Corey Lyons’ interior truck samples 

 
These analyses were conducted on an Aspex automated scanning electron microscope (SEM) 
located at Forensic Analytical.  The Aspex system provides a summary for particles of interest 
(presumptive list) as well as thumbnail spectra and images when requested by the analyst.  The 
Aspex system also provides detailed graphics (image of the particle, particle details and a 
longer electron beam dwell-time spectrum) of the confirmation analyses which was done for 
those particles thought to be GSR.  My examination is restricted to the analysis of spectra from 
the latter group, the so-called three-component particles (i.e., the characteristic GSR particles - 
lead (Pb), antimony (Sb) and barium (Ba)- see Wright and Trimpe, 2006 for current 
definitions).  The examination of these spectra showed for the hand samples that aluminum (Al) 
and copper (Cu) are elements associated with many of the three-component particles.  It is 
apparent that for the three-component particles of other samples (the gloves, fanny pack and 
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Lead “only” particles.   Lead “only” particles are common in the environment and can be 
spherical even when their origin is not from firearm discharge. A typical origin of spherical non
-GSR lead particles are brass house keys (Burnett, 2005B). The “only” (in quotes) means that 
other elements, such as chlorine (Cl), chrome (Cr), potassium (K) etc. can be associated but not 
reported in the presumptive listing of lead-bearing particles.  The presence of phosphorus (P) 
(without calcium (Ca)) associated with lead indicate a soil origin (geochemical transition 
process - see Cao, et al., 2003).   When lead particles in a GSR sample have a phosphorus 
component, a soil origin is likely for many of the lead-containing particles, even for those that 
do not have phosphorus, but have other associated elements (Burnett, 2007A).   Because of the 
usual environmental input of lead particles in a GSR sample, lead “only” particles cannot be 

 
 
 
 
 
 
 
 
Figure 1.  Graph depicting the 
exponential loss of GSR particles 
from hands (from Wolten et al., 
1977) 

interior truck), this is not the case.   
 
Gunshot residue analysis deals with populations of particles (Wright and Trimpe, 2006). 
Although a case might present analysis results where there are not enough characteristic and 
consistent GSR particles to adequately describe the source GSR population (which is often an 
issue for cases other than People v. Lyons), the evidence associated with Corey Lyons has 
enough three component GSR particles to enable a statistical comparison between the GSR 
particle populations found on the samplers from Corey Lyons’ hands with those from Corey 
Lyons’ possessions (interior truck, fanny pack and gloves).  There are other issues to consider 
when evaluating the GSR analyses for this case which will be discussed in this report. 
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used as support for breech-derived GSR samples either from hands or inanimate objects as has 
been done in the Kaminski report, regardless of their shape.   
 
Corey Lyons’ hand samples.   The hands are unique among surfaces sampled for GSR.  Hands 
are in constant motion and are continually rubbing against inanimate surfaces such as clothing, 
doors, furniture  etc.  Not only are particles lost from the hands but the contact surfaces become 
GSR contaminated.  In addition, epithelial cells are being continually sloughed off by hands. 
These two factors combine to contribute to the rapid loss of GSR particles deposited on a hand 
from firing a gun. Gunshot residue loss after initial deposition was originally described by Kilty 
(1975 - “after two hours of activity most deposited GSR is lost”) and then Matricardi and Kilty 
(1977 -  “after two hours, only 5% remain of the GSR particle from the original deposition”). 
Wolten et al, (1977) presented a graph of GSR particle loss which was noted to be exponential 
(Fig. 1) as implied by the previous authors. Jaeger and Larsson (2003) reported GSR disappears 
from the shooter’s hands within 3 hours from firing a gun.  
 
The exponential loss of GSR particles from the hands of a shooter has many crime labs 
restricting acceptance of GSR samplers for SEM analysis to time periods from the shooting to 
sampling or hand bagging (for later sampling) of 4 to 6 hours. The FBI uses a cutoff of 5 hours. 
Some labs will accept samplers when this time period is as long as 8 hours a few others, 12 
hours (Wright and Trimpe, 2006).  This period from the shooting to the GSR sampling of Corey 
Lyons was 8.5 hours, exceeding the limit of many labs for accepting GSR samplers for analysis.   
 
By directly evaluating the spectral printouts, there were 23 three-component (lead (Pb),  
antimony (Sb) and barium (Ba)) GSR particles found on Corey Lyons’ hands. Considering the 
time interval between the shooting at issue and sampling, there was an incredible number of 
GSR particles remaining on Mr. Lyons’ hands, if these particles had originated from the 
shooting.  Did the GSR particles found on Lyons’ hand samples come from the shooting, or are 
they a contaminate acquired in the police environment prior to sampling?  The literature and my 
analysis indicate the latter is the answer. 
 
Gunshot residue contamination in the police environment.  Gunshot residue contamination in 
the police environment has been a concern for law enforcement since it first became apparent 
this is a problem (Crowson et al., 1996; Burnett, 1997).  Many GSR experts have examined the 
contamination issue within the police environment since. Summaries of many of these studies 
can be found in Wright and Trimpe (2006).  The issue of contamination is so serious that 
“Almost all participants [at the FBI 2005 conference on GSR] agreed that if the subject’s hands 
cannot be sampled before placing the subject in a police vehicle, the subject’s hands should be 
bagged in order to prevent possible contamination” (Wright and Trimpe, 2006).   
 
Mr. Corey Lyons’ hands were sampled while he was in custody at a police station.  His hands 
were not bagged prior to taking him into the police environment.  He had ample opportunity to 
become contaminated with GSR while in police custody unrelated to the shooting for which he 
was arrested.  
 
It is indeed fortuitous that there are many three-component GSR particles identified in this case, 
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Figure 2.  Example of a GSR particle from Corey Lyons’ right hand sampler. Zinc was not considered in the 
analysis discussed in the text. 

Figure 3. Example spectrum of a GSR particle from the left glove sampler.  Although a small aluminum peak is 
present, its association with silicon indicates this  part of the spectrum is from a nearby non GSR particle.  The 
small peak identified as silicon also has a lead X-ray contribution at this location. 
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Figure 4. Top.  Bar graph presentation of the distribution of the three-component GSR particles with and without 
aluminum from Corey Lyons’ hand samplers and from his possessions  (gloves, fanny pack and truck interior).  
The sample size for each category are to the right of the bars. Bottom. A chi square goodness of fit analysis of the 
above data showing it is unlikely these particles are from the same population.  These graphics and analysis were 
generated by the statistical program, Statgraphics, Centurion XV, Version 15.0.04. 
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not only from the hands of Corey Lyons, but also on his personal possessions (gloves, fanny 
pack and truck interior).  Upon my initial review, it became obvious that the two populations 
were different, where most of the GSR residue from his hands had aluminum (Al) and copper 
(Cu) components (e.g., Fig. 2).  However, for his personal objects only a few of these particles 
had these elements present in a combined total of 20 three-component GSR particles.  A typical 
spectrum of a three-component GSR particle from one of the personal objects is shown in Fig. 
3.  
 
All the three-component particle data from the Kaminski analyses are summarized in Fig. 4 
where the hand data is compared to Corey Lyons’ objects data .  A chi square statistical test 
shows that based only on the aluminum (Al) content of the GSR of the two samples (hands 
versus combined objects), with a high degree of certainty (P = .0006), that these samples did 
not come from the same GSR population.   
 
In addition to the aluminum found in most of the GSR particles on Lyons’ hand samples, many 
of those particles had copper association (19 out of a total of 23 = 83%).  Of Corey Lyons’ 
personal objects, only 4 (20%) out of the 20 had detectable copper association. This is another 
measure of dissimilarity between these samples and that these samples came from different 
GSR populations. The presence of copper in most of the hand three-component GSR particles 
indicates it was generated by the firing of jacketed bullet(s).  Jacketed bullets were not used in 
these homicides. 
 
Considering all the above, I conclude that the GSR found on Corey Lyons’ hand samplers is the 
result of contamination acquired while he was in the police environment. 
 
Gunshot residue analysis of clothing (and other inanimate objects). A policy of the crime 
laboratory of the Los Angeles Police Department (LAPD) was refusal to accept clothing for 
analysis of gunshot residue.  This policy was revealed in the case of People v. Robert Blake 
(Burnett, 2005A).  What is the reasoning behind this policy, which appears to be restricted only 
to the LAPD? Clothing and other inanimate objects’ GSR burden, if present, cannot be placed 
as to the time when the GSR was deposited.  However, this “global” position taken by the 
LAPD crime lab is unwarranted.  In the summary of the FBI Laboratory's Gunshot Residue 
Symposium clothing GSR analysis was accepted by the conference participants (Wright and 
Trimpe, 2006). I have pointed out in a contribution to the Yahoo list serve, Forensic SEM, as 
well as in Burnett (2007B) that the probable history of the object needs to be considered when 
sampling and reporting its GSR burden. Corey Lyons had a collection of firearms with a large 
amount of ammunition which he undoubtedly had fired contaminating him and objects in his 
possession with GSR. A timeframe cannot be applied for the GSR contamination of all the 
items sampled (gloves, fanny pack and interior truck) in this case. 
 
I had one case in the mid-90’s where GSR was detected on a jacket that the owner claimed he 
was wearing more than a year before while shooting a pistol. There is however, no empirical 
published work which examined GSR persistence on inanimate objects such as a jacket, or for 
that matter, any of the objects similar to those tested for GSR in this case.   
 
There are a number of factors that influence retention of GSR on inanimate objects which 
include handling, surface of the object (smooth or rough surface), if cleaned during its history 
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etc.  Even if Corey Lyons had not shot any of his firearms for months, persistence of GSR on 
his personal items from his past target shooting cannot be dismissed. 
 
 

1. The fanny pack. This item has four GSR samplers. A low level of GSR was found 
associated with the fanny pack.  The history of this item is unknown. The likelihood that 
this item went through a cleaning or laundering is remote. It cannot be ruled out that at 
some point in the fanny pack’s history it was worn during target shooting—handling of 
the fanny pack after target shooting and/or storing a small firearm in it would 
contaminate it with GSR, both inside and out. 

 
2. The gloves.  The same issue applies to the gloves. Even though GSR was detected on 
the samplers from the gloves, the time of deposition cannot be determined.  The 
hypothesis that these GSR particles were deposited as a result of the double homicide has 
little validity: 1) the 5 barium (Ba) and aluminum (Al) particles which are not found in 
such abundance on the other samplers, indicates this GSR (if it is GSR) might have been 
deposited from a different shooting than the one at issue or the GSR on the other object 
samplers.  2) Considering the number of firearm discharges at the crime scene, if the 
shooter had immediately put his hands in the gloves, I would expect many more GSR 
particles detected than reported. 
 
3. The truck interior.  The same issues discussed concerning the fanny pack and the 
glove samples also applies to the items within the truck sampled for GSR. The low levels 
of characteristic GSR detected on these samplers suggest that the GSR contamination 
occurred previous to the shooting.  If the driver of the truck touched with GSR-
contaminated hands these interior items immediately after firing all the weapons that 
were used in the homicides, I would expect these items to have more GSR contamination 
than the small amount discovered.  

 
In addition, these samples are not scientifically valid. A frequent issue in the collection and 
analysis of samples in shooting cases is the lack of control samples.  The three objects 
belonging to Corey Lyons sampled in this case were hypothesized to have been exposed to GSR 
from the homicide shootings.  Yet as indicated above, the detected GSR on the samplers from 
these objects could well have come from firearm discharge prior to the shooting at issue.   In 
this case one or more control objects should have been collected and sampled where it would 
have been reasonably certain that these objects were not recently handled by the defendant after 
the shooting, but were frequently handled by him. 
 
All three items sampled (the fanny pack, the gloves and the truck interior) have low levels of 
characteristic GSR. It is my opinion that these items could have been contaminated from 
firearm discharge(s) that predates the double homicide shooting. 
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Steve Dowell’s Gunshot Residue Data and Reports  
 

 
The power hammers. Perhaps the most egregious transgression in this case is Dowell 
formulated an invalid hypothesis in this case to “prove” that the GSR found on the samplers 
from Corey Lyons came from the shooting at issue.  Two issues which he should have 
addressed in this case are the length of time from the shooting to when Corey Lyons was 
sampled (8.5 hours) and the possibility of contamination of Corey Lyons while in the police car 
and station, not if he had GSR contamination from power hammers.  Lyons likely hadn’t 
handled the power hammers within the previous 24 hours, probably much longer. A power 
hammer is usually used for securing the 2 x 4 wood plates to concrete foundations in new or 
remodel construction at the beginning of framing. It should be noted the same principles of 
particle loss would apply to the particles generated by the power hammer as with the GSR 
generated by a firearm (i.e., exponential particle loss with time).   

 

Figure 5. Corey Lyons with handcuffs on his 
hands behind him at the police station (DSC 
0118).  It is apparent his hands were in this 
position from arrest at his home to just prior to the 
GSR samples taken at the police station. (see Bates 
12). 
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The time interval from shooting to GSR sampling and contamination issues were examined 
earlier (the Kaminiski data analysis). No possible scenarios involving the Lyons’ hand samplers 
should be excluded in a forensic examination, including the remote possibility of sampler 
contamination after Lyons’ hand sampling. In essence, additional samplers should have been 
taken of Corey Lyons’ clothing that he was wearing when arrested: front shirt, left and right 
pants pockets (if they exist) and buttocks (where his hands had rested during transport and at 
the police station, Fig. 5). The police car backseat where Lyons sat during transport should also 
be sampled, as well as the samplers applied to the handcuffs used on Corey Lyons (Bates 3370) 
analyzed.  It is apparent that Lyons’ hands were restricted to his buttocks area (Fig. 1) until just 
before his hands were sampled for GSR (Bates 2210).  The police officers involved in 
processing Corey Lyons from his home to the police station and at the police station all stated 
they had not recently handled or fired their firearms (Bates 3370). 
 
The structure of Dowell’s work.  The Robert Blake case showcases Steve Dowell’s work.  
Dowell made an extraordinary error in Blake (Burnett, 2005A) in which the defense expert 
(Celia Hartnett of Forensic Analytical) failed to either notice or ignored (due to political bias? - 
both she and Dowell are long standing members (Dowell is (was?) on the Board of Directors) 
of the California Association of Criminalists).  Dowell appears to have made no modifications 
to his procedures since Blake other than using the FBI Symposium (Wright and Trimpe, 2006) 
terminology (he went from “highly specific” to “characteristic” for the three-component 
particles).  I believe he has new instrumentation (purchased ca. 2008), so he can present his 
work in the form that Kaminski had in her reports on Lyons’ GSR.  
 
A foundation principle in science is peer review of work product. Does Dowell write his reports 
so that a peer can review his work without confusion?  No.  It took me quite some time to figure 
out what he was doing prior to Blake and with the Blake discovery. Dowell also has a problem, 
as I pointed out in Blake, in not being consistent in his handwritten notes as to identifying the 
elements present in a spectrum. 
 
1.  Handwritten notes (e.g., Bates 5616).  A person unfamiliar with Dowell’s work would not 

understand these notes (but explained in Burnett, 2005A).  For example, left, 3rd line down 
from 15: is that “Si” or “Ss” or “Sr”?  And just what is the apparent stickum on the upper 
right of the page with “no” on it? Another, the bottom handwritten under “Results” : “...that 
are common  ???? of the family of GSR particles” I have been a GSR expert for more than 
25 years and I don’t know what this means. Does he mean population? There are similar 
issues seen with his other handwritten notes listing particle IDs (e.g., He often writes 
“Cu” (copper) to look like “Ca” (calcium)). 

2.  An issue I have never understood is how these handwritten notes were generated.  Did he 
utilize the presumptive listing by the computer?  If so, why doesn’t he present this important 
piece of discovery?  In addition, at the bottom of Bates 5625, he writes “CuZn many” two 
times.  Just what does “many” mean? And why two times? He also uses “few” and 
“several” - scientifically meaningless terms (see Burnett 2005A). And to left near the 
bottom “5 add Pb only.” What does this mean? He lists “Bi” and “BaAlZn” are these entries 
for one particle or “many?”  At the left bottom of Bates 5616 he writes, “Pb(Fe) ??al 7.”  
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Figure 6 A.  Spectrum 69, see Bates 5623.  Even though there is a prominent aluminum (Al) 
peak in this GSR particle, Dowell ignored it.  Dowell has ignored aluminum peaks in a number 
of other GSR particles (see text).  The “Pb” beside the Al peak is misplaced by the software.  
The red Al line and arrow added by the author for clarification. 

Figure 6 B.  Spectrum of particle 80 (see Bates 5624).  For an unknown reason, Dowell lists 
aluminum (Al) in this particle but not in many of the previous GSR particles in this analysis 
(see Bates 5623).  The “Pb” beside the “Al” peak refers to the Pb peak at the location 
indicated (arrow).  However, silicon (Si) is also at this location—this is peak is silicon (likely 
from a nearby particle) because the lead (Pb) composition in this particle is too low for this 
peak to be Pb. The red arrow added by author. 
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What is this?  If I had only his report on the hand samplers, there would have been no 
chance to do the analysis that I did with the Kaminski data. 

3.  Aluminum in GSR.  It has already been established the importance of aluminum (Al) in the 
GSR from the hands of Corey Lyons.  For most of Dowell’s handwritten notes (5623 & 
5624), he neither acknowledges the presence of Al in the particle spectra nor in his notes. Al 
is present in the spectra 69, 71, 74, 76, and 78 of these particles, but not noted by Dowell.  
Fig. 6A shows Dowell’s spectrum 69 where I identify the Al peak.  On Bates 5624, Dowell 
reports Al in GSR particle 80 (spectrum: Fig. 6B). Why here and not the others?    

 
Note in Kaminski’s work each analysis is presented in a single output; the report is not 
fragmented – so the presumptive list (e.g., Bates 4791), select presumptive thumbnail spectra 
and images (e.g. Bates 5071) and the confirmatory particle spectra and images (e.g., Bates 
4865) are all together in an easy-to-understand and evaluate format.  Dowell appears not to 
utilize his SEM software (e.g., Kaminski’s reports) even though it is likely available to him, but 
he chooses to fragment his reports into standalone files.    
 
So, Dowell’s report, spectra and particle images are separated (Fig. 7).  He names the spectra 
with a “s” and then a number - he refers to these spectra by the circled numbers in his 
handwritten notes. He provides the image file name at the end of each of these entries (e.g., 
i26). Each spectrum and particle image file is stored in TIFF format.  The mismatched-spectrum
-with-report-problem encountered in the Blake case can be explained that for each new case, he 
starts the spectra files for that case with “1.”  If he has several cases going at once, by not 
allowing the software to track the spectral images, he risks putting spectra and images in the 
wrong folder or he can access the wrong folder when reviewing the spectra for a report. The 
latter apparently happened in Blake (Burnett, 2005A) so his report and testimony on the particle 
burden of Robert Blake’s hands did not match the spectra he submitted for those particles.   It is 
extraordinary that the spectra for Lyons do not have the case names on them; the only thing on 
the spectra that relate to the case is just the spectrum number at the top of the image.  It was 
easy to make the mistake he did in Blake.  There is obviously a chain issue (in the legal sense) 
in the way he conducts his analyses. 
 
Indeed, in Lyons he has two spectral files labeled “S2” (Figs. 8A and 8B). There is no notation 
on the these spectra or on any others to indicate the case or sample. Since there are two spectra 
labeled “S2”, there is no certainty which belongs to which citation in his report other than 
examining element peaks in the spectra themselves and comparing this to his handwritten notes.  
 
Size selective loss from hand GSR.  Not only is there an exponential loss of GSR particles 
following deposition on hands, there is also exponential loss of GSR particles based on size. It 
has been found that between 1 and 2 hours after deposition on a hand, the size of the GSR 
particles are approximately 1 micron or less (Fig. 9).   
 
Another problem dealing with the Corey Lyons hand GSR analysis by Dowell, is that he does 
not report the particle size accurately in his handwritten notes. His estimates are frequently 
below the actual particle size. He offers no guidance for oblong particles as to which dimension 
he is giving. Figure 7 is his documentation of particle 89 where he states the particle is “20” 
microns. The particle is approximately 34 x 60 microns.  
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Figure 7.  Particle “89” with the spectrum and backscatter electron image. The red image 
name in the particle image (lower right) was added by author. The 20 micron size reported by 
Dowell is smaller than the actual particle size, which using the scale bar, measures approxi-
mately 34 x 60 microns. The spectrum (lead (Pb) + copper (Cu)) indicates this particle is likely 
from a copper-jacketed bullet. 
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Figure 8A.  Dowell’s spectral file S2(1).  There are two spectral files in the submitted 
discovery, S2 and  S2(1), which are identical.  There is no notation on the  spectrum identifying  
the case or sample number.  This  can lead to mistaken case assignment such as  apparently 
happened in the Blake case.  This spectrum is referenced on p 3 (mid-right side) of the report 
dated 5/25/21010 (LACDOC #: 2651-1).  

Figure 8B.  Dowell’s second S2 file ( s2(2)).  This is different from the first S2 file and judging 
by his assigned elements in his hand-written report, this is the spectrum referred to in Bates 
5617. There is no notation on the spectrum identifying  the case or sample number.   The 
spectrum number can be found top right. 
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Figure 9, left.  Graph plotting GSR size vs. time.  The graph is from Keeley, R. 1980. SEM/MPA 
Training Manual and SEM/MPA Firearms Discharge Residues (via Professor Marco Morin, 
Italy) and was modified by the author by adding the tick marks and “1” below the “5” on the Y 
axis.   The parallel line to the X axis at “1” was added by the author. 
 
Figure 10, right.  Modification of Fig. 9 with the Lyons hand particle sizes from Dowell’s data.  
Round dots—average size from Dowell’s data. The actual measurements using  the scale 
supplied with each particle image average higher (2.21 microns) than Dowell’s  apparent 
estimate sizes (1.57 microns)(N=20).  The squares are the estimated individual particle sizes 
(i64=3.5; i76=5.0; i79=50). 
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I have measured all the particles that are apparent GSR in the Dowell data for the Lyons hand 
samples.  My average estimate of size (averaging length and width for oval particles) is 2.2 
microns, Dowell’s is 1.6 microns for the 20 particles (excluding particle 89 (Fig. 7) as an 
outlier).  Curiously, based on size of these particles, regardless of whose estimated average size 
is used, if this hand population of particles originated directly from a firearm discharge, it was 
discharged less than 1 hour before sampling (Fig. 10). 
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