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Title:  Paint Analysis  (TR SOP-09)

A. PURPOSE: 
To define a method by which paint evidence will be collected and/or examined. 

B. RESPONSIBILITY: 
An analyst who is qualified in the Paint category of testing.
A qualified paint analyst from another accredited laboratory should be the technical reviewer for paint 
examinations, when necessary, if an in-house qualified Examiner is unavailable. 

C. SAFETY:
The appropriate measures for the proper handling of biohazard materials, sharps instruments, and 
chemicals will be used according to the Laboratory Safety Manual.
Lab coat and gloves will be worn when examining evidence. A mask will be worn when examining 
biological evidence.
Eye protection should be worn when working with glass, plastics, or related materials.

D. PROCEDURE:

Setup
1. Analysts will follow general laboratory procedures for case assignment and evidence transfers.
2. Applicable incoming paperwork will be read to determine the types of examinations that are 

requested.  Analysts will be aware whether items of evidence should be examined by other 
sections of the laboratory either before or after paint examinations.

3. In the event there are multiple examination requests on submitted items of evidence, the proper 
sequence as to the analysis will be taken.

4. The analyst will use their discretion to assess the probative value of the evidence, as well as 
determine the types and extent of the examinations that will be conducted.  If a variation in the 
procedure is necessary, the Unit Lead will be notified and a deviation will be issued.

Documentation 
1. Examination of evidence will be documented appropriately.  Any worksheets used will be 

considered examination documents and will be placed within Analytical Case Folders.
2. Case notes should reflect the packaging, seals, and contents of submissions (e.g., color, size, 

style, damage, condition).
3. Physical characteristics of [question or known] paint samples (e.g., color, layer structure, 

texture, presence of effect or other pertinent distinguishing characteristics) will be documented.
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4. Observations, examination practices (e.g., collection methods, analysis methods, instrumental 
analyses), and other relevant information will be documented appropriately (e.g., case notes, 
worksheets).

Evidence Processing
1. Ensure that lab coats and examination areas are free from contamination when examining 

different items of evidence (e.g., victim, suspect).
2. Gloves must be changed in-between the examination of different items of evidence.
3. Examination areas will be cleaned appropriately (e.g., solvent or cleaner) in-between different 

items of evidence.
4. When possible the submitting agency’s evidence seal should remain intact when opening 

packaging.
5. Appropriate information will be placed on evidence packaging material (e.g., analyst’s initials, 

laboratory number, item number).
6. Each item of evidence should be marked with the analyst’s initials.  If placing initials on an item 

of evidence would be detrimental to future analyses, or initials can’t physically be place on 
evidence, the alternate methods of associating initials to evidence will be done (e.g., external 
primary container, external label, hangtag).

7. If the packaging contains more than one item and it is necessary to separate, then it should be 
sub-divided (e.g., 1-1, 1-2, 1-3) in accordance with laboratory policy.

8. When necessary, trace material will be removed and collected.  Documentation of sample 
collection will be captured within examination case notes.

9. Alternate light sources (e.g., Crime-Lite) should when assistance is needed to facilitate the 
collection of trace material.

10. Other sections will be notified if an item will require additional examinations (e.g., swabbing 
for touch/DNA).  This should be done either through direct communication or through 
JusticeTrax software.

11. Evidence removed from larger pieces of evidence will be itemized appropriately (e.g., given 
sub-item numbers), according to policy (e.g., 1-Z1, 2-Z4), and be entered into the JusticeTrax 
system.

12. Evidence will be placed in appropriate containers (e.g., glass microscope slides, paper folds) 
and the containers (or their primary packaging) will be marked with the Laboratory number, the 
item/sub-item number, and analyst’s initials.

13. Upon completion of examination, each item will be placed under proper seal and will be 
returned according to laboratory policy.

Collection
1. Optimal sampling of paint from an item will include all of the paint layers (or primer) down to 

the substrate.
2. Analysts will determine the best method to remove paint from evidence.
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3. Known paint samples taken from different areas of a vehicle will be packaged separately 
(primary container).

Analysis and Comparison
1. Topical debris which is removable and that is adhered to paint-type evidence will be removed 

prior to analysis (e.g., using water-moistened Kim-wipe, brushing it off with a soft brush). 
2. Paint evidence will be prepared for examination using appropriate methods (e.g., microscopy, 

spectroscopy, high-resolution imaging, elemental analysis). 
3. Samples will be examined to determine if a physical match is present.
4. Even if physical matches are identified, further examination of the evidence will be done.
5. When comparing an unknown and a known paint sample, the following examination techniques 

will be available: 
a. Microscopy

-Stereomicroscopy
-Polarized light microscope (PLM ; comparison PLM)

b. Instrumental examination techniques
-Fourier-transform infrared spectroscopy (FTIR microscopy)
-Scanning electron microscopy/energy dispersive X-ray spectroscopy (SEM/EDS)
-Microspectrophotometry (MSP)

c. Chemical testing (e.g., solubility testing)
6. Layers of paint within multi-layer paint samples shall, when possible, be examined separately 

and individually.
7. The number of layers within paint will be noted.
8. Each layer’s FTIR spectrum will be compared to neighboring layer’s spectra to ensure that each 

layer is analyzed separately.  However, this may not be possible with certain types of paint 
samples, especially when layers are found to be comingled or smeared.

9. The amount of infrared absorption within FTIR data for each layer of paint should be strong 
enough so accurate comparisons can take place during evaluation.  With weak IR-absorbing 
samples multiple spectra (i.e., of the same layer), if possible, will be acquired and examined so 
that reproducibility is observed and resulting spectra truly represent the layer(s) being examined.

Evaluation
1. Visual and instrumental examinations will be evaluated.
2. Evaluate observations and analytical data to determine if evidence are similar, dissimilar, or 

inconclusive.
3. During an evaluation, if evidence is determined to have significant differences, are dissimilar, 

and are not consistent with having come from a common source, then examinations from that 
comparison should stop.  If FTIR is the examination which shows significant differences, then 
the differences must be reproducible within more than one piece of evidence being analyzed 

RETIR
ED



Document ID: 1011
Revision: 4
Effective Date: 9/26/2017
Status: Retired

TR SOP-09 Paint Analysis 

Approved by Director: Dr. Guy Vallaro
Page 4 of 15

State of Connecticut Department of Emergency Services and Public Protection
Division of Scientific Services

Documents outside of Qualtrax are considered uncontrolled.

(e.g., different portions of the same paint layer).  When only minor differences in FTIR data 
exist, analysts will continue to examine the evidence by SEM/EDS.

4. Evidence determined to be similar and possibly coming from the same source must have data to 
support that conclusion.  Visual and spectroscopic data should compare favorably and elemental 
data must support conclusions. 

5. Evidence determined to be dissimilar and not coming from the same source must have data to 
support that conclusion.

6. Inconclusive results must state a reason why conclusions cannot be made.
7. Supplemental examinations should be utilized for information to be reported relating to location, 

recovery, collection, identification, or comparison of paints.  These examinations include 
alternate light source (Crime Lights-brand) or solubility.

8. If evidence will be examined by SEM/EDS, a separate analyst who has been qualified to operate 
the instrument is allowed to perform the analytical analysis in collaboration with the paint 
Examiner if that Examiner is not able to operate the instrument.

Evaluating questioned automotive paints – OEM and refinish type paints
If a known paint has not been submitted and if the instrumental and/or microscopic examination of a 
questioned sample indicates that it may be paint from an original automotive paint finish (OEM) 
with three (3) or more layers, appropriate information for each layer will be entered into the 
currently available reference collection of known automotive paints—the Paint Data Query (PDQ) 
database.  A search will be conducted to determine a possible vehicle make or model. (see PDQ 
section of document). 

a. If no OEM or partial OEM sequence is present, report layer sequence, topcoat or clearcoat 
coat, and note the presence of metallic-type flakes.

b. For determination of paint chemistry, the analyst will use a combination of training, 
experience, and reference materials.

Storage
1. The analyst will determine the best method to secure paint-type evidence for examination and/or 

storage.
2. Retained paint evidence from a case will be placed under proper seal and will be stored 

according to laboratory policy.
Report Writing

Comparisons
1. Upon the completion of a paint comparison, wording similar to those listed below should be 

used.  Analysts will use their training and experience to write a report which reflects the results 
obtained based on observations and data. 

2. Typical statements used when writing a report include:
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a. A three-layered (metallic red/brown/black) paint chip was located on Item #1 (green pry bar 
“from the suspect”).  This paint exhibited microscopic and instrumental characteristics 
similar to the three-layered (metallic red/brown/black) known paint sample “from the 
vehicle.”

b. A red effect paint smear was located on Item #1 (green pry bar “from the suspect”).  This 
paint exhibited microscopic and instrumental characteristics similar to the top layer of the 
three layered (metallic red/brown/black) known paint sample “from the vehicle.”

c. A red effect paint smear was located on Item #1 (green pry bar “from the suspect”).  This 
paint exhibited microscopic characteristics similar to the top layer of the three-layered 
(metallic red/brown/black) known paint sample “ from the vehicle.”

d. A red effect paint smear was located on item #1 (green pry bar “from the suspect”).  This 
paint exhibited characteristics dissimilar to the three-layered (metallic red/brown/black) 
known paint sample “from the vehicle.”

e. Item #1 consisted of red paint.  Examination of Item #1 determined it to be an alkyd-type 
paint.

Paint Evaluation – Reporting Questioned Paints
When evaluating paint evidence, case notes should include information regarding the type of paint 
and possible end uses (original finish, refinish, architectural).
Typical statements used when writing a report include:

a. Item #1 consisted of a red “metallic” paint.  Instrumental analysis of Item #1 indicated the 
presence of an acrylic-melamine-type paint which has been encountered in the automotive 
industry as original finish (OEM) type paints.

b. Item #1 is not consistent with an automotive type paint.
Paint Data Query (PDQ)
Paint Data Query (PDQ) is a database that is utilized to provide information (e.g., list of vehicle 
makes / models).  A search of this database is based upon the chemistry and layer structure of 
original automotive (OEM) paint.  Analysts will assess the evidence to determine if PDQ will be 
useful.
Paint sample analysis – PDQ
1. The number of layers present in a paint sample will have been noted.
2. Each layer will have been analyzed by FTIR microscopy.
3. Spectra from each of the layers of the questioned paint will have been obtained and coded prior 

to beginning a layer system query search.

PDQ Queries
1. The “Layer System Query Report” will be considered Examination Documents and the version 

of PDQ used for the search will be included in the case file.
2. The analyst and the technical reviewer will determine, on a case by case basis, the related “hit 

list” PDQ printout(s) which will be included in the case jacket.
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3. If the initial PDQ “hit list” exceeds 500 hits, the analyst should consult with another 
appropriately qualified analyst to determine if the list should be narrowed by using spectral 
searching.

4. The analyst has the ability to consult with the PDQ Maintenance Team regarding inquiries about 
PDQ related to a particular case (see the PDQ Manual for Contact information).

Report Writing for PDQ Hits
1. Information from a “PDQ Hit List” should be included in final reports if appropriate.
2. Possible report wording includes:

FTIR analysis of the questioned paint indicates the presence of an original finish.  Therefore the 
instrumental data for “XX” “layers 1 through 4” were entered into the Paint Data Query (PDQ) 
to search for a possible vehicle make and/or model.  A search of the PDQ generated a list of XX 
possible vehicle makes and/or models.  The search is intended as a guide and for investigative 
purposes only.

3. If information is included in a report from a PDQ hit list, the following statement will be 
included in the report:

It is to be noted that the use of Paint Data Query (PDQ) is to provide an investigating 
agency with possible vehicle manufacturer type and year ranges based on the sample(s) 
provided.  The results of this database search are limited to the data in the most current 
version of the database at the time of the search. 

Spectral searching using KnowItAll® software
The purpose of the KnowItAll® software is to provide a guide to investigators by narrowing down a 
PDQ system layer query search (or PDQ Hit List).   Each layer of a questioned paint sample is 
spectrally compared to spectra from specific manufacturers, plants, and year ranges, based upon the 
PDQ layer system query “hit list.”  Using the KnowItAll® software, each layer of a questioned paint is 
usually evaluated by each of the paint database libraries that are available within the PDQ database.

How to perform a KnowItAll® Sadtler Search

 Open KnowItAll® software

 To perform a search, you must utilize information from the PDQ hit list (plant and year) 
along with the FTIR spectra of each of the layers of the paint sample in question.
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 Before beginning a search, the appropriate search libraries must be chosen.  Under the 
“Basics” heading, click on the “Data” tab, then choose the “SearchIt” icon.  Make sure 
the most current version of the PDQ spectral library is chosen,  then check “All Hits” on 
the bottom right.
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 Enter search parameters:
Under “Spectral” heading, click the “IR” tab then, starting with the most unique 
layer, open the appropriate file for the layer that you are searching (for example test 
primer 3 OU1).  Choose “search method” as “1st Derivative Euclidean Distance” 
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o Enter year/manufacturer/ layer information from PDQ layer system query search.
o Under the “Basics” heading click “property/name” and in the “Property/Name” 

field, and choose  “Name” in the drop down menu.  In “value” field, first enter the 
year(s) you are evaluating, click on “AND” then enter the plant abbreviation along 
with the layer for which you are searching.

o For example, if evaluating multiple years in one search:
Highlight “name” enter “2004” OR highlight “name” enter “2005” OR highlight 
“name” enter “2006” AND “name” enter plant code “CAN” AND “name” enter 
layer that you are evaluating “OU1”
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o If evaluating only one year highlight “name” enter year “2001” AND “name” enter 
plant code “CHR” AND  “name” enter layer that you are evaluating  “OU1”RETIR

ED



Document ID: 1011
Revision: 4
Effective Date: 9/26/2017
Status: Retired

TR SOP-09 Paint Analysis 

Approved by Director: Dr. Guy Vallaro
Page 11 of 15

State of Connecticut Department of Emergency Services and Public Protection
Division of Scientific Services

Documents outside of Qualtrax are considered uncontrolled.

RETIR
ED



Document ID: 1011
Revision: 4
Effective Date: 9/26/2017
Status: Retired

TR SOP-09 Paint Analysis 

Approved by Director: Dr. Guy Vallaro
Page 12 of 15

State of Connecticut Department of Emergency Services and Public Protection
Division of Scientific Services

Documents outside of Qualtrax are considered uncontrolled.

 When searching between years, the “OR” drop down must be used.  The “AND” drop 
down field must be utilized in between plant codes and layer information.  You will see 
a green check mark next to your selected fields of search (“IR” and “Property/name”)

 Click the “Search “ tab located in the bottom right.
 The search will then be found under the “Mine it” field.
 The results of the search are listed with the spectra with the highest HQI first.  The result 

also lists the database where the specific spectra can be located, along with the model, 
plant, and year corresponding to the spectra and layer/ plant information from the 
questioned paint.

 Scroll through the results list and compare your spectra from the specific questioned 
paint layer to each spectra of the search results.  Exclude any plants/years based on 
significant spectral differences, in one or more years.  If the plant cannot be excluded 
based on significant spectral differences, then repeat the search with a different layer and 
any remaining layers.  The color coat spectra should also be searched, but with 
discretion.  Not all color coats are present in the database for a particular 
year/model/plant.  Determining an inclusion or exclusion should be more heavily 
weighted based on spectra of the clear coat and primer layers.
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 If a “hit” is included after searching the first layer, the following chart is useful.  The 
chart allows simplification for determining a year range for a specific plant and must be 
included with the Examination Documents.

Evaluating spectral searching data
When unable to exclude a plant based on significant spectral differences, then it must be included.  
Significant differences in spectra include differing peak heights, peak positions, and, in some cases, peak 
intensities.
When reporting a year range of vehicles based on spectral similarities, you must include +/- one year.  It 
is unknown exactly when a manufacturer starts and stops production on a particular model during a 
specific year.  For example, if similarities are found in 2003-2008, you must report the years 2002-2009. 
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Suggested report wording for KnowItAll® software searches
The FTIR spectra from the questioned paint layers were compared with the spectra from each result 
from the PDQ layer system query or “hit list”.  The following makes, models, manufacturing plants, and 
year ranges “could not be excluded” or “were found to be most comparable” to the questioned paint with 
respect to chemical type:”
Make: Nissan 
Models: Altima, Quest, QX56, Armada and Pathfinder 
Year ranges: 2004-2011 
Manufacturing plant: Canton, MS (USA) 

Specific North American vehicle production information from Automotive News can be found in an 
appendix of the most current PDQ software. 

If a spectral search of results from the PDQ resulted in spectral differences and all vehicles on the PDQ 
list can be excluded, wording should be:
The results of the PDQ layer system query and the spectral library searches were combined to come up 
with a list of possible makes, models, and year ranges of vehicles with similar paint system chemistry.  
However, notable spectral differences were observed in all of the vehicles that were listed and the search 
failed to disclose significant results.  The PDQ list is available upon request.

Required statement
An analyst must indicate that there may have been more models manufactured at a particular plant 
during a particular time period, but the results are limited to the samples that were available in the PDQ.  
Alternatively it could indicate that not all vehicles, makes, and models are represented.  Information 
provided should be used for investigative guidance.

E. References:
a) PDQ User Manual (most recent version)
b) Boston Police Department Crime Laboratory: Trace Evidence Section Procedure
c) ASTM E1610-95 Standard Guide for Forensic Paint Analysis and Comparison
d) The Infrared Spectroscopy: Its Use In The Coatings Industry book pgs. 1-48, Federation of 

Societies for Paint Technology, 1969
e) PDQ database version: PDQi 1.0.0.60  (or later)
f) Coding/ interpretation references:  Forensic examination of Glass and Paint, 2001, Brian Caddy 

pp 223-224
g) Practical guide to Infrared Microspectroscopy, 1995, Edited by Howard Humecki, Scott Ryland - 

Infrared Microspectroscopy of Forensic Paint Evidence, pp. 163-243
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Revision # Revision History

2 Title was changed.  General format and re-wording changes throughout 
document.  Replaced ‘section’ with ‘unit’ throughout document.  Replaced ‘Trace 
Examiner’ with ‘analyst’ or ‘Examiner’ throughout document.  Re-worded 
criteria for SEM/EDS operator.  Removed polymer exams from document.  
Removed PDQ Software Installation instructions. Removed PDQ manual 
references.  Clarified and combined examination techniques to be listed under 
Microscopic techniques, instrumental techniques and chemical testing.  Removed 
‘polymer’ from the procedure.  Title change.

3 Updated responsibility section and references section.
4 Within D., Setup 

Section 4 – changed section supervisor to Unit Lead.  
Within D., Analysis and Comparison

Section 4 – Changed if physical matches are identified, further examination 
will be done.
Section 5, 5.a, and 5.b updated
Section 6 – changed ‘should’ to ‘shall’
Section 8 – added statement regarding comparing FTIR spectra 
Section 9 – added statement regarding quality and reproducibility of IR data

Within Section D., Evaluation
Switched sections 2 and 3
Section 3 – updated with the word ‘significant.’  Added the need for 
reproducible FTIR spectra, collection of spectra from multiple areas, and the 
need to continue to SEM/EDS.

Replaced many statements with the words, ‘may,’ ‘can,’ and ’should’ with 
statements having ‘’shall’ and ‘will’ throughout entire document.  Removed 
statements that were ambiguous.  Removed redundant or unnecessary statements 
throughout document.RETIR
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