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ENFSI 
European Network of Forensic 
Science Institutes 

§  63 members in  

§  36 EU countries 

§  17 working groups 
+ QC-C, R&D-C 

§  EWG Firearms/GSR 
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PT Programme of EWG Firearms/GSR 

§  GSR 1999  – GSR2014 

§  FAID 2009  – FAID 2012 

§  FDSD 20012  – FDSD 2015 
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Sampling of GSR 
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Detection & ID of GSR by SEM/EDS 

§  The complete surface of a stub 
is searched using a motorized 
stage 

§  For each field a BSE image (Z 
contrast) is acquired 

§  Image analysis based on a 
defined brightness threshold  

§  All particles brighter than the 
threshold are analysed by EDS 

§  Particle classification and 
ranking based on their 
chemical composition 

§  Manual review and 
confirmation of possible GSR 
particles by the SEM operator 
based on EDS spectrum and 
particle morphology 
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Criteria to identify GSR 

§  The foundation for the identification of GSR by SEM/EDS 
was laid in the famous “Aerospace report” in 1977 
Wolten, G. M., Nesbitt, R. S., Calloway, A. R., Loper, G. L., and Jones, P. F. "Final 
Report On Particle Analysis For Gunshot Residue Detection". Segundo, CA, Aerospace 
Corporation, 1977.  

§  ASTM Standard Guide E1588-10ε ; (2010) 

§  ENFSI Best Practice Manual and ENFSI GUIDE ; (2008) 

§  SWGGSR Guide for Primer Gunshot Residue Analysis by 
Scanning Electron Microscopy/Energy Dispersive X-Ray 
Spectrometry ; (2011) 
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PT on GSR - obstacles 

10 µm 

1 µm 

SINOXID-type (Pb Ba Sb) 
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PT on GSR – test sample 

§  The synthetic GSR samples 
used in the PTs is a key 
element in validation and 
surveillance of the particle 
detection process. 

§  Important features of the 
GSR-standard as reference 
material: 
̶  Defined number, size, 

position of the particles 

̶  Defined chemical 
composition 

̶  High sample stability 

̶  Can be examined in the 
same way as samples form 
real cases. 
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PT on GSR – production process 

Deposition on Si or glassy carbon wafers structured by photo lithography 
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PT on GSR (2015) 
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PT on GSR 

PT sample 2003 
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PT on GSR 

§  A test scheme for a PT for the 
identification of GSR using SEM/
EDS was developed in EU-funded 
projects by the ENFSI WG 
Firearms/GSR based on a 
synthetic particle standard. 

§  International PTs: GSR2003, 
GSR2005, GSR2008, GSR2010, 
GSR2011, GSR2012, …, GSR2014 

§  In 2009 the organisation has been 
transferred from the EWG FA/GSR 
to the company quodata in 
Dresden. 

§  GSR2015 just finished 



PT on GSR - evaluation 
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§  GSR PT Sample – Individual 
Evaluation provides a web 
interface for the automatic online 
evaluation of data in the context of 
GSR PT samples. 

§  The website address is  
§  http://gsr-ie.quodata.de 

§  This tool is intended for the 
purpose of quality assurance. 

§  For participants of GSR2015 this 
tool is available free of charge for 
one year. 
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PT on GSR - evaluation 

m90 = 0.51 µm 



Additional applications 

§  Quality control / quality check 

§  System monitoring 

§  System validation 
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Monitoring System Performance 

§  Case 1: m90 ≤ 0.8 µm 
̶  Continue with case work 

§  Case 2: 0.8 µm < m90 ≤ 1.0 µm 
̶  Happened the first time: shorten control 

intervall 
̶  Happened the second consectutive time: 

continue with case 3 
§  Case 3: m90 > 1.0 µm 

̶  Stop case work with the instrument, 
inform head of the section 

̶  Find appropiate corrective actions, check 
relevance for previously issued results, 
document the actions. 

̶  Run the GSR-standard again and check 
the results 

̶  If the results now fulfill the requirements,  
the head of section can authorize the 
continuation of case work.  

̶  All actions have to be recorded. 



PT Programme of EWG Firearms/GSR 

Overview 

§  GSR 1999 – GSR2014 

§  (FAID 2005) - FAID 2009 – FAID 2012 

§  FDSD 2012 – FDSD 2015 



FAID 2012 
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49 participants, 25 countries: 
 
Europe:  
     Austria, Belgium, Croatia, Cyprus, Czech Republic, 

Denmark, Estonia, Finland, France (2), Georgia, 
Germany (6), Greece, Ireland, Italy (5), Lithuania (2), 
Netherlands, Norway, Portugal, Slovenia, Spain (3), 
Sweden, Switzerland, United Kingdom (9)  

 
Other:  

 Australia / New Zealand (2), Israel, USA (3)  
 

 
47/49 results sent in (response: 96%) 
 
 



FAID 2012 – test sets 
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§  10 test sets, 2 controls and 1 unknown 
§  Castings of bullets (6) and cartridge cases (4) 
§  5 sets copper-coated 
 

 
 



FAID 2012 – conclusion scale 
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A: identification, positive, one firearm used 
 
B: a possible identification, the examination still raised some doubts, the 
amount of matches found is insufficient for an identification or there is 
some doubt about the distinctive value of the marks matching 
 
C: inconclusive, one or two firearms used 
 
D: a possible exclusion, the examination still raised some doubts, the 
amount of differences found is insufficient for an exclusion or there is 
some doubt about the distinctive value of the marks mismatching 
 
E: exclusion, negative, two firearms used  
(for FAID2005: different class characteristics, FAID2009: also same class 
characteristics, different characteristic marks) 
 
Z: not useable for comparison 



FAID 2012 - results 
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test 
set 

castings of 
bullets or 

cartridge cases 

number of times a conclusion was given 
one or two 
weapons A B C D E Z 

A bullets 40 (4*) 3 0 0 0 0 1 

B bullets 32 (2*) 8 4 0 1 0 1 

C bullets 2 5 25 8 7 0 2 

D cartridge cases 1 2 3 13 28 0 2 

E cartridge cases 1 7 32 2 1 4 1 

F bullets 35 9 2 0 0 1 1 

G bullets 0 3 5 11 28 0 2 

H cartridge cases 47 0 0 0 0 0 1 

J cartridge cases 0 1 1 2 43 0 2 

K bullets 7 (1*) 9 17 9 4 0 1 



FAID 2012 - results 
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Group error FAID2009  FAID2012  

1 none 56% (36) 55% (26) 

2 tendency 11% (7) 30% (14) 

3 1 false ID  
or exclusion 19% (12) 11% (5)  

4 2 false IDs  / 
exclusions 11% (7) 4% (2) 

5 3+ false 
IDs / exclusions 3% (2) 0% (0) 

With mismatched LI# removed (correct conclusion reached) 

P. Pauw-Vugts, et al.; "FAID2009: Proficiency Test and Workshop";  
AFTE Journal - -vol 45, no 2 - - Spring 2013 



PT Programme of EWG Firearms/GSR 

Overview 

§  GSR 1999 – GSR2014 

§  FAID 2009 – FAID 2012 

§  FDSD 2012 – FDSD 2015 



FDSD 2015 
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Specific features: 

•  Identical copies of "real" pattern 

•  Produced on fabric 

•  Using own SOPs 

•  Patent protected method (BKA) 
 

Assessment on: 

•  Colouring process 

•  Shot range estimation 



FDSD 2015 
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49 participants, 25 countries: 
 
Europe: 
     40 participants 

 
Other:  
     Australia (2), Israel (1), Russia (2), USA (4)  

 
 
45/49 results sent in (response: 92%) 
 
 



FDSD 2015 

Sample sets:  

•   10 comparison shots, 2 case shots 

•   description, colour chart, questionnaire 

Assigned task: 

•  Perform colouring process according to SOP 

•  Rank the 2 case shots 

•  Estimation of shooting range (upper/lower limit) 

•  Wording in the report 



FDSD 2015 
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2 case shots (25 cm, 50 cm) 

Test 
shot 
series; 
12 dist. 



FDSD 2015 

28 

correlated sieves (A1 format) 



FDSD 2015 
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2 extra samples: 
 
•  Homogenity test 

•  Resolution test 



Screen printing machine 

Inserting the sieve 

Printing... 

Cutting the fabric 
into pieces... 

Applying the PbCO3 
paste for areas of 
lower saturation… 



Overview images / examples: 
photo paper 



Overview images / examples: 
filter paper 



Overview images / examples: 
filter paper 



Overview images / examples: 
filter paper 



FDSD 2015 

35 

Allocation of shot distance Estimated range of shot distance 



Case shot 25 cm (10") 
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X 



Case shot 25 cm (10") 
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x 
x 



Statistical evaluation 

www.quodata.de 

Detailed presentation of results: 
 
Annual Meeting of the  
ENFSI EWG Firearms/GSR at Cyprus, 
03. – 05. Nov. 2015 



PT Programme of EWG Firearms/GSR 

Outlook (ENFSI) 

§  GSR  à GSR   2015 

§  FAID  à FAID 2016 

§  FDSD  à FDSD 2017 

With support of the Prevention of and 
Fight against Crime Programme 
European Commission – Directorate-
General Justice, Freedom and Security 

Project JLS/2008/ISEC/110 under the supervision of the 
ENFSI Expert Working Group"Firearms/GSR  

comparable PTs  

§  FTS-15-GSRSTUB  

§  CTS 526 Firearms Exam. 

§  CTS 530 GSR Dist. Det. 


