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Riverside Police Department
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Analysis: Determine by Scanning Electron Microscopy / En,ergy DISpr‘SlVﬂ ”Spectroscopy (SEM/EDS)
analysis if any gunshot residue particles are present 7 )

GSR Origin: ~ When a firearm is discharged, hot vapors orlgmaimg ﬁ'orn the prtmer mate:inl ‘at the base of the cartridge
escape the firearm through any area that issnetsair tight.- These vapors qmckly cool and condense into
microscopic, metal-containing particles that'all on anythmg invthe vicinity of the dlscha.rge of the firearm.
We refer to these particles as gunshoy residue (GSR). Th&Smoxld {formulation of primer materid has a
specific chemical composition that typieally includes Jead- styphnata, antimony sulfide, and barium nitrate.
Other elements originating from/ammunition comp@nents (e.g:,"bullet, cartridge case, and jacket) and the
firearm itself can also contnbme tothe compﬁsmon of GSR parﬁcles

L Particles that are charggjggp_tlc of GSR contam the ele ents lead, antimony, and barium. It is possible,
though very rare, to form lead annmon_y “and barium¢particles through other sources (e.g., brake linings in
foreign countries or certam pymtechn?cs) TZhe ptesence of additional elements not typically found in
primer remdues may ehmmateﬂ]esc partlcles as'otiginating from the discharge of a firearm.

Particles that are consnsgg; WIﬁl GSR gg’neral ly contain the elements lead and antimony, lead and barium,
antlmonymad baritimy and, barium and.aluminum. Particles of these compositions have been identified in
prlmer rasdues and gatralso ongmatr from non-firearm or occupational sources.

g "-.P_m'hcles that™are common!! gswc:ated with GSR generally contain single elements such as lead or
_‘antl monya, Thoqgh they tan be generated from non-firearm sources, these particles may be of significance
in the m’h&l‘p:gtat!on Jaf apopulatlon of particles in addition to particles characteristic of or consistent with

: he‘ (irmatlon " dlsirlbutlon deposition, and loss of GSR vary and are influenced by many factors

mcl‘udmg but not limited to environment, type of ammunition and firearm, and physical activity of the

“ subject. Therefore, the number of particles identified is not significant. The finding of GSR on inanimate

»  objects (€.g., clothing and vehicles) may have arrived there historically and may not be associated with the

incident in question. Additionally, the deposition of GSR on surfaes sampled does not reveal how they

"'l.g__in'i{ﬂed there. When GSR is identified, the conclusion is that the object or person was in an environment of
'GSR, nearby when a firearm was discharged, or came in contact with a surface that had GSR on it.

The above results have been technically and administratively reviewed and are the opinions and conclusions of the Analyst.
i Accreditations:
Lﬁona:‘ Association of Medical Examiners (Provisional) ANAB ISO/IEC 17025:2005 Forensic Science Testing Laboratories
California Medical Association-Continuing Medical Education Peace Officer Standards and Training Certified

Accreditation Council for Graduate Medical Education
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COUNTY OF LOS ANGELES
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1104 N. MISSION RD, LOS ANGELES, CALIFORNIA 90033
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Jonathan R. Lucas, M.D.
Chief Medical Examiner-Coroner

Gunshot Residue (GSR) Analysis Report

Report Date:  06/05/19 LACDOC #: 2019-40805.1
Agency: Riverside Police Department 4 \
Agency #: P18135608

Subject: Arthur Levario
Evidence: One properly sealed GSR kit containing two adhesive lift sampies 4
Results: SEM/EDS analysis revealed:

*  Right Hand
= One particle characteristic of. GSR
Lead, Barium, Antlmnny
Five or more particles cOnsistent wlth GSR.
Lead and Antlmony
*  Left Hand

= Two particles ghgracterlstl ¢ of GSR
Lead, Bafium, Antlmany \

> *  Five or more part:cles consistent wuh GSR.
L . Laad and Antamony _

Conclusion:  Therefore, the ﬁndmg of character?snc pamc}es fndicates that the subject may have discharged a
firearm, been in the vlcmlty of the d:scharge of a firearm, or touched a surface with gunshot residue
on it. . .

Qrhsids G

Analyst:  Melvina Gin
Senior Criminalist

The above results have been technically and admimistratively reviewed and are the opinions and conclusions of the Analyst.
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Lﬂiona! Association of Medical Examiners (Provisional) ANAB ISO/IEC 17025:2005 Forensic Science Testing Laboratories
California Medical Association-Continuing Medical Education Peace Officer Standards and Training Certified
Acereditation Council for Graduate Medical Education

Law and Sclence Serving the C,(}w.w,u_wétgd Page 2 of 2



