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Introduction

Design

Forensic Foundations International Proficiency Tests are designed to address the following points:

* Relevance to forensic science practitioners

+ Limitation of any potential context information
» The end-to-end forensic process

+ Knowledge of the ‘ground truth’ of samples

* Importance of consistency between tests

« Cost affordability for the participants

In addition to this exercise being a test of internal procedures using controlled items, we also

anticipate that it will enable participants to evaluate the quality of their analytical results against

those from other participants and observe how other participants express their opinions or
advice for their clients. To enable this, we requested that participants submit the following:
e An outline of the methodology used; and
e Their opinion in the format that they would provide to the court.

Forensic Foundations International’s Proficiency Test
Program is designed to inspect the end-to-end forensic
examination process. The ISO 21043 series of Standards
describe the forensic examination process from collection Recognition, recording collecting,
to reporting. This figure' illustrates the inter-relatedness of
all the steps in this process and was used as the basis for (

(Request (questions, pmpnsitinnsg

"\

transport and storage of items

the development of Forensic Foundations International’s’

[tem, sample ]
Proficiency Tests.

The Final Report of this 2025-CC3 round of Proficiency
Tests is publicly available via the Forensic Foundations
International website.

Observations

N
L

Participants may use the report as outlined in their
respective policies. Interpretation

Any request to review and/or appeal the evaluation of a
participant’s performance should be made via the agency
responsible for the distribution of the test or directly to
Forensic Foundations International. Appeals will be
evaluated using Forensic Foundations International’s Reporting
customer complaint process.

Opinions

=
L

Report, testimony

<

e
L

12025 1SO21043 Forensic Sciences
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2025-CC3 Ignitable Fluid Residue

This test aimed to review the end-to-end forensic examination, analysis, and reporting process.
Thus, in addition to interpreting and reporting the results from items from the scene of the alleged
crime, testing of generic issues such as sample receipt, triage, and continuity of items for
examination formed part of the overall process.

To minimise contextual bias in the interpretation, the information relating to the ‘offence’ was
minimal.

This test provided a mechanism for participants to review their results and those of other
participants to facilitate:23%4
e An evaluation and appraisal of their performance including:
o Comparison of a facility’s performance with other facilities
o monitoring of a facility’s long-term performance

e Continuous improvement including:
o staff education, training, and competence monitoring
o evaluation of methods, including the establishment of method precision and
accuracy
o contribution to a facility’s overall risk management process

e Corrective action (where required)
e Confidence building with interested parties (e.g. customers, accreditation bodies,
regulators, specifiers).

This proficiency test was distributed to seven participants; six participants submitted results during
this round of testing.

The participants were provided with a pair of socks, two burnt beanies and an empty arson bag.
ltems were sealed in arson bags

It is recognised that participants may not provide all intermediate details or numerical data in the
results sheet, as this may not be the organisational policy of the participant to include this
information. Our proficiency testing scheme is qualitative in nature; therefore, evaluation focuses
on whether the participant’s overall conclusions align with the expected findings.

Numerical or instrumental values or descriptors (e.g., GC-MS results), where given, are reviewed
for consistency and plausibility but are not the only determinant of performance unless
discrepancies materially affect the participant’s conclusion.

Qualitative feedback is provided to participants. Feedback will be participant-specific (i.e., whether
a particular participant’s results align with the expected findings) and will also discuss (where
appropriate) the examination / techniques employed.

Disclaimer:

The data contained in this report and any observations made are based on the material
provided by the participants; however, it is understood that the participants may hold
additional material which supports the findings reached.

215017025 (2017) General requirements for the competency of testing and calibration laboratories.

3 NATA (2021) General Accreditation Criteria Proficiency Testing Policy

4 ANAB ISO/IEC 17025:2017 — Forensic Science Testing and Calibration Laboratories Accreditation Requirements (2019)
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Report Summary

Continuity, receipt, and description of items

All participants filled out the provided table to varying degrees of completeness.

Examination / Analysis

Participants 48122, 52414 and 96150 used passive headspace for collection.

Participants 81785A, 81785B and 81785C used dynamic headspace.

All participants used GC-MS for analysis.

Analytical Results, Interpretation and Conclusions

Socks

Participants 48122, 52414, 81785C and 96150 correctly identified the residue as petrol / gasoline.
Participant 52414 also reported similarities to white spirit (alkanes C9-C12)

Participants 81785A and 81785B reported Light Naphthenic-Paraffinic Product, indicative of
cyclohexane-based solvents. These two participants did not specifically report the presence of
petrol / gasoline.

Beanie in front of the hallway closet

All participants, excluding 81785A, reported the presence of petrol / gasoline.

Participants 48122, 52414, and 96150 also reported heavy petroleum distillate.

Participant 52414 also reported similarities to white spirit (alkanes C9-C12)

Participants 81785A and 81785B reported Light Naphthenic-Paraffinic Product, indicative of
cyclohexane-based solvents.

81785A did not specifically report the presence of petrol / gasoline.
Beanie from the living room

Participants 81785A, 81785B, and 81785C reported no ignitable liquid residues detected. This
was the expected result

Participants 48122, 52414 and 96150 reported heavy petroleum distillate.
Empty Arson Bag

All participants correctly identified no ignitable fluid in the empty arson bag.
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The presence of medium or heavy petroleum distillate components reported by participants 48122,
52414, and 96150 was unexpected. Only unmodified commercial E10 petrol was used in this test.

FFI placed no ignitable fluid on the beanies from the living room, and they were packaged before
any ignitable fluid was present.

FFI suggests that these participants investigate whether their method introduces these peaks
reported as medium or heavy petroleum distillate.

Light Naphthenic-Paraffinic Products were reported by participants 81785A and 81785B. These
are components of the petrol used. However, these participants did not report the presence of
petrol / gasoline.
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Participant Responses

Continuity, receipt, and description of items

As the receipt and chain of custody for items, subject to forensic examination and analysis, is significant to the final outcome, information
pertaining to receipt, continuity and a description of the items formed part of this test.

from the expected

All items 48122 52414 81785A 81785B 81785C 96150

Submission to the participant Yes Yes Yes, Yes, Yes, Yes,

undertaken correctly, in No deviation from No deviation from No deviation from Transferred to the lab

accordance with participant standard evidence standard evidence standard evidence 11AUG2025

procedures receipt procedure receipt procedure receipt procedure

Sample description corresponds | Yes Yes Yes Yes Yes Yes

to accompanying paperwork Label and evidence Label and evidence Label and evidence
sheet details match sheet details match sheet details match

Security seals intact Yes Yes Yes, Yes, Yes, Yes,
Evidence bag seal Evidence bag seal Evidence bag seal No signatures on seals.
number confirmed and number confirmed and number confirmed and
intact intact intact

Item fully described in case Yes Yes Yes, Yes, Yes, Yes,

notes Described in detail with Described in detail with Described in detail with Pair of black socks with
color, condition, odor, color, condition, odor, color, condition, odor, strong ignitable liquid-like
degree of charring, etc degree of charring, etc degree of charring, etc odour / Burnt Blue Beanie

Iltem recorded by means of No Yes Yes, Yes, Yes, Yes,

photography Photographed prior to Photographed prior to Photographed prior to Exhibit packaging was
opening opening opening photocopied — packaging

was transparent, showed
item inside
Description of any deviations N/A None

Forensic Foundations International’s comments

All participants filled out the provided table to varying degrees of completeness.

Participant 96150 noted that there were no signatures on seals.

2025-CC3
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Examination / Analysis

Participants were requested to provide information with respect to the Examination and Analysis using a supplied proforma table.
A range of optical, physical and chemical tests were included in the proforma table to minimise the possibility of the contents being used for
guidance (i.e. these were the types of tests expected to be performed) and contextual bias.

The submitting participants examined / tested the samples using the following tests:

Pair of socks

48122

52414

81785A

81785B

81785C

96150

Method of
analysis: GC-MS
(All participants)

Gasoline

A vapour similar to
partly evaporated
petrol (Aromatic
product) and
similarities to white
spirit (that is,
Alkanes C9 — C12)
was detected with
item 1.

Iltem 1 was a pair of
un-burnt, black
socks.

Naphthenic—
paraffinic product
class
Chromatogram
shows
predominance of
cyclic alkanes
(cyclopentane,
cyclohexane) with
minor branched
alkanes, consistent
with naphthenic—
paraffinic solvent.

Naphthenic—
paraffinic product
class
Chromatogram
shows
predominance of
cyclic alkanes
(cyclopentane,
cyclohexane) with
minor branched
alkanes, consistent
with naphthenic—
paraffinic solvent.

Gasoline Range
Product

Chromatogram
shows a pattern of
volatile
hydrocarbons(C5-
C9) consistent with
Gasoline Range
Products

Thermal desorption-GC-MS using
Tenax TD tubes.

Method of trace
collection and
preparation for
analysis

Passive headspace
extraction

Tenax headspace

Dynamic headspace
concentration

Dynamic headspace
concentration

Dynamic headspace
concentration

Passive headspace extraction

2 Tenax thermal desorption (TD)
tubes were placed in the exhibit to
adsorb the volatiles emitted. Room
temperature for 3 days.

A second extraction was performed
at room temperature overnight.

A positive control was extracted in
the same conditions for each
extraction.

2025-CC3
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Beanie collected
from in front of

petroleum distillate

Examples of a
heavy petroleum
distillate include
Kerosene, diesel
fuel, aviation fuels,
charcoal starters,
fuel additives, lamp
oils, automotive
parts cleaners,
insecticides and

product) and a low
level with similarities
to white spirit (that is
Alkanes C9 - C12)
as well as similar to
C15 - C18 alkane
range of diesel was
detected with item
2.

ltem 2 was an
extensively burnt,
blue, beanie-type

class
Chromatogram
shows
predominance of
cyclic alkanes
(cyclopentane,
cyclohexane) with
minor branched
alkanes, consistent
with naphthenic—
paraffinic solvent.

predominance of
cyclic alkanes
(cyclopentane,
cyclohexane) with
minor branched
alkanes, consistent
with a naphthenic—
paraffinic solvent,
accompanied by
aromatics (toluene,
m-, p-, 0-xylene)
exhibiting a gaoline-

Chromatogram
shows a pattern of
volatile
hydrocarbons(C5-
C9) consistent with
Gasoline Range
Products.

48122 52414 81785A 81785B 81785C 96150

the hallway

closet

GC-MS Mixture of Gasoline | A vapour similar to Naphthenic— Chromatogram Gasoline Range Thermal desorption-GC-MS using
and a heavy petrol (Aromatic paraffinic product shows Product Tenax TD tubes.

engine oils. hat. like distribution
pattern.
Method of trace Passive headspace | Tenax headspace Dynamic headspace | Dynamic headspace | Dynamic headspace | Passive headspace extraction
collection and extraction concentration concentration concentration ,

. 2 Tenax thermal desorption (TD)
preparation for . -
analysis tubes were placgd in thf—:t exhibit to

adsorb the volatiles emitted. 60°C
overnight.
A second extraction was performed
at 90°C overnight.
A positive control was extracted in
the same conditions for each
extraction.
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Beanie collected

heavy petroleum
distillate include
Kerosene, diesel
fuel, aviation fuels,
charcoal starters,
fuel additives, lamp
oils, automotive
parts cleaners,
insecticides and
engine oils.

C15 - C18 alkane
range of diesel was
detected with item
3.

Item 3 was a partly
burnt, blue, beanie-
type hat.

ignitable liquid
residue detected.

ignitable liquid
residue detected.

ignitable liquid
residue detected.

from the living 48122 52414 81785A 81785B 81785C 96150
room
GC-MS Examples of a A vapour similar to No identifiable No identifiable No identifiable Yes,

Thermal desorption-GC-MS using
Tenax TD tubes.

Method of trace
collection and
preparation for
analysis

Passive headspace
extraction

Tenax headspace

Dynamic headspace
concentration

Dynamic headspace
concentration

Dynamic headspace
concentration

Passive headspace extraction

2 Tenax thermal desorption (TD)
tubes were placed in the exhibit to
adsorb the volatiles emitted. 60°C
overnight.

A second extraction was performed
at 90°C overnight.

A positive control was extracted in
the same conditions for each
extraction.

2025-CC3
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Comments with respect to Examination / Analysis
48122

The volatile material of lab items 1, 2, 3, 4 and the prep-blank were sampled using passive
absorption on activated charcoal strips. Each strip was eluted with solvent and the recovered
volatile material was analyzed by gas chromatography/mass spectrometry.

The procedure for passive adsorption elution consists of securing an activated charcoal strip with
a paper clip. The evidence pouch is opened, and any obvious odors noted. The charcoal strip is
placed in the container and then placed into an arson bag and finally sealed to prevent loss.

The containers are heated for 2-24 hours at 50-80 degrees Celsius. At the completion of the
adsorption period, the pouches are removed from the oven and allowed to cool at room
temperature.

Next, two automatic liquid sampler (ALS) vials with micro inserts are labeled with case and item
numbers. Then using the same pipette, one of the vials is rinsed with a solvent (carbon disulfide)
and that solvent is placed into the second vial which is used as a sample blank. The charcoal strip
is added to the first vial, solvent is added and capped immediately. Gloves are to be changed
between each sample.

The vials are then analyzed on the GC/MS using a fire-specific method. Prior to running any
evidentiary samples on the instrument, an autotune and/or tune eval must be performed; in
addition, an ASTM test mixture must be run to establish that the system has the capability to
resolve compounds as outlined in ASTM E 1618-19.

After analysis, each sample is run through a macro that prints extracted ion profiles that are critical
to fire debris interpretation including alkanes, aromatics, cycloalkane/alkene, indanes, and
polynuclear aromatics/naphthalenes profiles.

Classification of ignitable liquids follows ASTM E 1618-19 classification system

96150

Item 1 produced an overloaded result from the 3-day extraction and so required a shorter
extraction time for the 2nd extraction.

ltems 2 and 3 were found to contain a heavy petroleum distillate in the first extraction. To confirm
this presence and ensure that the entire carbon range was captured, a second extraction was
performed at a higher temperature.

Item 4, being an empty plastic bag only, was deemed a control/ comparison sample. The
submission documentation did not state whether it was a comparison sample or not, only that the
bag was empty. The results obtained from the other items in the case were not ambiguous, and so
it was determined unnecessary to analyse this item further

Forensic Foundations International’s comments

Participants 48122, 52414 and 96150 used passive headspace for collection. Participant 48122
used activated charcoal strips, participants 52414 and 96150 used Tenax.

Participants 81785A, 81785B and 81785C used dynamic headspace using absorbent tubes.
All participants used GC-MS for analysis.
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Analytical Results
48122

EVIDENCE DESCRIPTION:

Item 1 (Agency Exhibit item 1): Heat-sealed bag containing two black socks
Item 2 (Agency Exhibit item 2): Heat-sealed bag containing blue burnt beanie
Item 3 (Agency Exhibit item 3): Heat-sealed bag containing blue burnt beanie
Item 4 (Agency Exhibit item 4): Heat-sealed bag containing empty bag

Results:

Item 1

ASTM Class Gasoline-Gasohol and E85. Justifications: Aromatics present in expected ratios,
alkanes, condensed ring aromatics are also present. Low level of cycloalkanes. An
unweathered and 75% weathered gasoline standard was used.

ltem 2

ASTM Class Mixture of Gasoline-Gasohol and E85 and heavy petroleum distillate.
Justifications: Gasoline- aromatics present in expected ratios, alkanes condensed ring
aromatics are also present. Low level of cycloalkanes. Heavy Petroleum distillate: N-alkanes
present in Gaussian distribution, cycloalkanes and branched alkanes also present in lower
concentration. HPD are a known precursory product (from manufacturing process) in clothing. A
“Pennz oil 2-cycle oil” with a C10-C15 range and “old harbor candle and lamp oil” with a C14-
C20 range were the standards used for the heavy petroleum portion; an unweathered and 75%
weathered gasoline standard was also used.

ltem 3

ASTM Class Heavy petroleum distillate. Justifications: Gaussian distributed of n-alkanes. Low
level cycloalkanes and aromatics. HPD are a known precursory product (from manufacturing
process) in clothing. A “Pennz oil 2-cycle oil” with a C10-C15 range and “old harbor candle and
lamp oil” with a C14-C20 range were the standards used.

ltem 4
ASTM Class None detected

52414

Items 1 — 4 (plus a control bag that we use) were analysed for the presence of common fire
accelerants — petrol, paraffin, diesel and white spirit.

ltem 1 — A vapour similar to partly evaporated petrol (Aromatic product) and similarities to white
spirit (that is, Alkanes C9 — C12) was detected with item 1.
Item 1 was a pair of un-burnt, black socks.

Item 2 — A vapour similar to petrol (Aromatic product) and a low level with similarities to white
spirit (that is Alkanes C9 — C12) as well as similar to C15 — C18 alkane range of diesel was
detected with item 2.

ltem 2 was an extensively burnt, blue, beanie-type hat.

Item 3 — A vapour similar to C15 — C18 alkane range of diesel was detected with item 3.
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Item 3 was a partly burnt, blue, beanie-type hat.

Item 4 (plus our own control bag) — nothing of significance was detected with item 4 and our
own control bag.

81785A

Gas chromatography-mass spectrometry (GC-MS) of concentrated headspace vapors
from the sample detected Light Naphthenic-Paraffinic Product Class. Examples of ignitable
liquids in this class include cyclohexane-based solvents/products.

A light naphthenic-paraffinic product was detected in item 1 (one pair of socks collected from Mr
Dawson’s residence) and 2 (One beanie collected from in front of the hallway closet — the
suspected seat of the fire).

81785B

Both Item 1 and Item 2 were analyaed using gas chromatography-mass spectrometry (GC-MS).
The chromatogram of Item 1 revealed a predominance of light naphthenicparaffinic
hydrocarbones, while Item 2 additionaly exhibited aromatic compounds (toluene, m-, p-, o-
xylene) showing a gasoline-like distribution pattern.

A light naphthenic-paraffinic product was detected in item 1. Examples of ignitable liquids in this
class include cyclohexane-based solvents.

A light (other/miscellaneous) product was detected in item 2. Examples of ignitable liquids in

this class include single component products, enamel reducers, lacquer thinners, aviation
gasolines, and racing gasolines.

81785C
Gas chromatography-mass spectrometry (GC-MS) of concentrated headspace vapors from the
sample detected Gasoline Range Products in the samples. Examples of ignitable liquids in this

class include commercial gasolines and gasoline-type petroleum distillates.

A Gasoline Range Products was detected in item 1 and 2.

96150
Additional Work
" TAC TAC
Exhibit Treatment (x 10°) Results Treatment (x 10°) Results
ltem 1 RT 3 Days 187480 Overloaded RT O/N 137756 PE
Item 2 60°C O/N 7760 PE, HPD 90°C O/N 25628 PE, HPD
Item 3 60°C O/N 1333 HPD 90°C O/N 22684 HPD
ltem 4 - - NA
TAC: total area count | OJ/N: overnight | RT: room temperature
PE: Petrol was detected. | HPD: A heavy petroleum distillate was detected. | NA: not
analysed.
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Forensic Foundations International’s comments

Participant findings are further discussed in FFI comments with respect to Interpretation,
Conclusions and Reported Results.

Socks

Participants 48122, 52414, 81785C and 96150 correctly identified the residue as petrol /
gasoline.

Participant 52414 also reported similarities to white spirit (alkanes C9-C12)

Participants 81785A and 81785B reported Light Naphthenic-Paraffinic Product, indicative of
cyclohexane-based solvents. These two participants did not specifically report the presence of
petrol / gasoline.

Beanie in front of the hallway closet

All participants, excluding 81785A, reported the presence of petrol / gasoline.

Participants 48122, 52414, and 96150 also reported heavy petroleum distillate.

Participant 52414 also reported similarities to white spirit (alkanes C9-C12)

Participants 81785A and 81785B reported Light Naphthenic-Paraffinic Product, indicative of
cyclohexane-based solvents.

81785A did not specifically report the presence of petrol / gasoline.
Beanie from the living room

Participants 81785A, 81785B, and 81785C reported no ignitable liquid residues detected. This
was the expected result

Participants 48122, 52414 and 96150 reported heavy petroleum distillate.
Empty Arson Bag

All participants correctly identified no ignitable fluid in the empty arson bag.
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Interpretation, Conclusions and Reported Results
48122
Item 1 contained gasoline.

Item 2 contained a mixture of gasoline and a heavy petroleum distillate. Examples of a heavy
petroleum distillate include Kerosene, diesel fuel, aviation fuels, charcoal starters, fuel additives,
lamp oils, automotive parts cleaners, insecticides and engine oils.

Item 3 contained a heavy petroleum distillate. Examples of which include Kerosene, diesel fuel,
aviation fuels, charcoal starters, fuel additives, lamp oils, automotive parts cleaners, insecticides
and engine oils.

ltems 2 and 3 contain clothing. Heavy petroleum distillates may be used in the manufacturing of
clothing and the determination of its presence as a foreign substance necessitates the
submission of a comparison sample.

No ignitable liquids were detected in Item 4.

52414

Item 1 — The vapour detected with item 1 could be due to a single product (not in our library) or
could be a mixture of two products.

Items 2 & 3 were, by visual examination, similar beanie type hats in style, colour, fabric and
weave. Therefore, the similar C15 — C18 alkane range could be due to a matrix effect.

ltems 1 & 2 — at varying levels and ratios had similar petrol (aromatic) components and white
spirit (alkanes C9 — C12) components. This may indicate (a) similar product(s) were present but
cannot definitively determine if they are from the same source.

81785A

The samples were separated in accordance with ASTM Practice E1413-19 and analyzed
following ASTM Test Method E1618-19. Gas chromatography—mass spectrometry (GCMS) of
concentrated headspace vapors from the samples detected a light naphthenic—paraffinic
product class, which corresponds to a cyclic-alkane-based solvent.

A light naphthenic—paraffinic product was detected in Item 1 (one pair of socks collected from
Mr Dawson’s residence) and Item 2 (one beanie collected from in front of the hallway closet —
the suspected seat of the fire), while no ignitable liquid residues were detected in Iltem 3 (one
beanie collected from the living room — away from the suspected seat of the fire). The residues
identified on Items 1 and 2 are consistent with the characteristics of a naphthenic—paraffinic
product under ASTM E1618-19 classification.

It should be noted that the identification of an ignitable liquid residue in a fire-scene sample
does not necessarily indicate that the fire was incendiary in nature. The detected material could
originate from legitimate sources or background materials associated with the sample matrix.
Further investigation of the scene, materials, and context is necessary to determine the
significance of the detected residues.
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81785B

All three items were separated in accordance with ASTM Practice E1413-19 and analyzed by
gas chromatography-mass spectrometry (GC-MS) in accordance with ASTM Test Method
E1618-19.

Item 1 (one pair of socks): GC-MS analysis revealed a naphthenic-paraffinic product, consistent
with solvent-type materials such as cyclohexane-based solvents.

Item 2 (beanie from the hallway closet): GC-MS analysis revealed a light (other/miscellaneous)
product, indicating the presence of mixed ignitable liquid residues. Examples of ignitable liquids
in this class include single component products, enamel reducers, lacquer thinners, aviation
gasolines, and racing gasolines.

Item 3 (beanie from the living room): No ignitable liquid residues were identified.

It should be noted that the identification of an ignitable liquid residue in a fire-scene sample
does not necessarily indicate that the fire was incendiary in nature. This interpretation is made
solely on the basis of participant findings and in accordance with internationally recognized
guideline (ASTM E1618-19). The analytical results should be considered in conjunction with
scene observations and investigative information before determining the cause or origin of the
fire.

81785C

The samples were separated in accordance with ASTM Practice E1413-19 and analyzed
following ASTM Test Method E1618-19. Gas chromatography—mass spectrometry (GCMS) of
concentrated headspace vapors from the samples detected a Gasoline Range Products,
characterized by branched alkanes, cycloalkanes, and alkylbenzebes within the C5-C9 carbon
range. Typical ignitable liquids in this class include commercial gasolines and gasoline-type
petroleum distillates.

A Gasoline Range Product was detected in Iltem 1 (One pair of socks) and Item 2(One beanie
collected from in front of the hallway close), while no ignitable liquid residues were detected in
Item 3 (One beanie collected from the living room). The residues identified on Items 1 and 2 are
consistent with the characteristics of a Gasoline Range Product under ASTM E1618-19
classification.

It should be noted that the identification of an ignitable liquid residue in a fire-scene sample
does not necessarily indicate that the fire was incendiary in nature. The detected material could
originate from legitimate sources or background materials associated with the sample matrix.
Further investigation of the scene, materials, and context is necessary to determine the
significance of the detected residues.
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96150

Item 1: Petrol was detected.

Total lon Chromatogram Strong petrol TIC pattern; all 11 petrol target compounds present.

(TIC) THDP present.
Extracted lon Strong petrol EIC pattern; all 11 petrol target compounds
Chromatogram (EIC) confirmed.

The sample extract showed a strong petrol profile, which caused minor distortion of the petrol
pattern as compared with petrol reference R1603. Some peak fronting was observed, however
the overall pattern remained intact, and all target compounds were sufficiently resolved to allow
a conclusive identification of petrol to be made.

Tetrahydrodicyclopentadiene (THDP) was also detected. THDP can be formed as a by-product
of the refinery process during petrol production, where it is used as an octane enhancer of low
octane petrol.[1] The presence of THDP may be an additional indicator of a refinery product
being present.

Item 2: A mixture of petrol and a heavy petroleum distillate (HPD) was detected.

The 60°C extract produced a TIC with a petrol pattern interspersed with peaks corresponding to
background volatiles.

Total lon Chromatogram Petrol TIC pattern; all 11 petrol target compounds present. THDP
(TIC) present.

Extracted lon Petrol EIC pattern; all 11 petrol target compounds confirmed.
Chromatogram (EIC)

Several background volatiles were also detected. The presence of these volatiles is not
considered to be forensically significant for the reasons outlined below.

Methylacrylonitrile was detected. This is a monomer for the plastic polyacrlonitrile,[2] and so it is
likely a thermal degradation product of plastic materials in this exhibit. Benzene and benzonitrile
were detected. These are common thermal degradation products of synthetic materials.[3]

A series of cyclosiloxanes was detected. Cyclosiloxanes can occur as background volatiles
originating from a wide variety of sources containing silicone materials, [4] and so they likely
originate from the exhibit substrate. Caprolactam was detected. Caprolactam is a monomer used
in the manufacturing of nylon polymers,[5] and can be detected as a background volatile in nylon-
based plastic bags used to contain fire debris.

Tetrahydrofuran, diisopropylcyanamide, and N,N-dimethylbenzenamine were detected.
Oxygenated and nitrogenated compounds such as these are not typically major constituents of
ignitable liquids products. Considering also that their peaks were of the same order of magnitude
as the background volatiles in this exhibit, the origin of these volatiles is more likely to be from an
incidental background source than an ignitable liquid.
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The TIC of the 60°C extract also contained a small series of n-alkanes interspersed with
cycloalkanes. These are the constituents of HPDs. Since HPDs can contain heavier volatiles that
aren’t always volatised at 60°C, a 90°C extraction was performed to capture a more representative
sample of the heavy volatiles in this exhibit. The TIC of this extract contained more prominent
peaks representative of a HPD alongside the same volatiles as the 60°C extract.

Total lon Chromatogram HPD profile with carbon number range C14-C19.

(TIC)

Extracted lon HPD patterns present; n-alkanes in the range of C14-C19 with

Chromatogram (EIC) lower levels of cycloalkanes present within the same range; all
HPD target compounds present.

The carbon range of this HPD was relatively narrow, and similar to that of some torch and lamp
oils. While no citronellal or eucalyptol was detected, there are lamp oils that are unscented. A TIC
comparison of the exhibit alongside a citronella and eucalyptus lamp oil (R1615) and an
unscented lamp oil (R1620) is included.

Item 3: A heavy petroleum distillate (HPD) was detected.

Total lon Chromatogram HPD profile with carbon number range C14-C19.

(TIC)

Extracted lon HPD patterns present; n-alkanes in the range of C14-C19 with

Chromatogram (EIC) lower levels of cycloalkanes present within the same range; all
HPD target compounds present.

The 90°C extraction of this exhibit produced a TIC with a HPD pattern similar to that of Item 2. A
comparison of the TIC of Item 3 with the same torch and lamp oil references (R1615 and R1620)
is included.

Several background volatiles were also detected. The presence of these volatiles is not
considered to be forensically significant for the reasons outlined below.

Tetrahydrofuran, a series of cyclosiloxanes, benzonitrile, and diisopropylcyanamide were
detected. These are not considered to be forensically significant for the same reasons as Iltem 2.

Toluene was detected. Toluene was also present in Item 2, where petrol is considered to be the
source. However, there was no petrol pattern present in the TIC of Item 3. The toluene is therefore
likely to be present instead as a thermal degradation product of synthetic materials in the
exhibit.[3]

Diethyl carbitol and 2-propyl-1-heptanol were detected. The peaks for these volatiles were at
similar levels to other background volatiles detected in this exhibit, and they were not present in
any pattern suggestive of an ignitable liquid residue. They are therefore likely to be background
volatiles also. Additionally, oxygenated compounds cannot be reported as ignitable liquids unless
they are present in at least one order of magnitude higher than background volatiles present in
the TIC.[6]

Item 4: This item was submitted as a control (comparison) sample.
It is not necessary to examine items designated as ‘control’ if no ignitable liquid residues are
found in other related items or the interpretation of results from other items is unambiguous.

It was therefore unnecessary to examine the contents of this item further.
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Description of Exhibit Results of Examination

Item 1
A heat-sealed plastic bag, containing Petrol was detected in the contents of this item.
another heat-sealed plastic bag, labelled
“‘PAIR OF SOCKS COLLECTED FROM
MR DAWSON’S RESIDENCE”,
containing a pair of black socks.

Item 2
A heat-sealed plastic bag, containing A mixture of petrol and a heavy petroleum
another heat-sealed plastic bag, labelled distillate was detected in the contents of this
‘BEANIE COLLECTED FROM INFRONT item. Heavy petroleum distillates are ignitable
OF THE HALLWAY  CLOSET”, liquids. Heavy petroleum distillates of this type
containing a partially burnt blue beanie.  can be found in products such as torch and lamp

oils.

Item 3
A heat-sealed plastic bag, containing A heavy petroleum distillate was detected in the
another heat-sealed plastic bag, labelled contents of this item. Heavy petroleum distillates
‘BEANIE COLLECTED FROM THE are ignitable liquids. Heavy petroleum distillates
LIVING ROOM”, containing a partially of this type can be found in products such as
burnt blue beanie. torch and lamp oils.

Item 4
An empty heat-sealed plastic bag This control sample was not examined.
labelled “‘EMPTY ARSON BAG”.
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Forensic Foundations International’s comments

No participant reported any ethanol residues, despite E10 ethanol petrol being used. However,
post-testing also did not reveal any ethanol residues.

The presence of medium or heavy petroleum distillate components reported by participants
48122, 52414, and 96150 was unexpected. Only unmodified commercial E10 petrol was used in

this test.
There are three possible explanations for this finding:

1. Evaporated petrol can show an increase in medium n-alkanes (C9-C12), which can be
misinterpreted as an additional medium petroleum distillate component.

2. Extremely evaporated petrol can show an increase in some heavy n-alkanes (C15-C18)
which can be misinterpreted as an additional heavy petroleum distillate component.

3. The reported presence of a medium or heavy petroleum distillate on both beanies may
represent an artefact of the burning process. However, this was not reported by three
participants and not detected by the post-distribution testing participant. As the beanies
were made of wool, likely pyrolysis products should not be hydrocarbons.

FFI did not place any ignitable fluid on the beanie from the living room, and the item was
packaged before the ignitable fluid was introduced to any test samples.

FFI suggests that these participants investigate whether their method introduced these peaks
reported as medium or heavy petroleum distillate.

Light Naphthenic-Paraffinic Products were reported by participants 81785A and 81785B. These
are components of the petrol used. However, these participants did not report the presence of
petrol / gasoline.
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APPENDIX A

EXAMINATION REQUEST | EASTERNALSTRALIAN
AND ITEM SUBMISSION
POLICE SHRMCE

OFFENCE: Arson

DATE OF OFFENCE 14 July 2025

BRIEF STATEMENT OF FACTS

On the 14t of July 2025, around 6:15pm, homeowner John Taylor returned to his

residence to find the front portion of his house on fire. The blaze, mainly affecting the
entryway, living room, and hallway closet, was contained within 30 minutes. All clothing
in the hallway closet was destroyed.

Scene investigation suggested the point of origin of the fire to be in front of the closet,
where a burned beanie was found. Burn patterns in the hall carpet suggested that an
accelerant was poured in the vicinity. Taylor’s statement does not indicate any reason
to suspect an accidental cause of the fire. His statement indicates that a person of
interest is Greg Dawson, a rival in the auto detailing business who has recently had
business conflicts with Taylor. A warrant was issued for Dawson’s residence; police
recovered a pair of socks that gave off a strong chemical odour.

ITEM SUBMITTED FOR EXAMINATION

One pair of socks collected from Mr Dawson’s residence

One beanie collected from in front of the hallway closet — the suspected seat of the fire
One beanie collected from the living room — away from the suspected seat of the fire
Empty Arson bag

EXAMINATION REQUESTED

¢ Analysis of the burnt beanie debris from the fire scene for the presence of
ignitable fluid residues

¢ Analysis of the socks recovered from the suspect’s residence for ignitable fluid
residues

e Comparison of any ignitable fluids found on the suspect’s socks with those
found on the burnt beanies from the fire scene

¢ |dentification of the fluid used if residue is present

e Any additional information as to the fluid, if relevant.
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PO Box 2279,
Ringwood North VIC 3134

APPENDIX B

quality@ffint.com.au
www.ffint.com.au

H ABN 23 839 112 155
" 'l forensic
FOUNDATIONS
INTERNATIONAL"

ISO/IEC 17043
PROFICIENCYTESTING@FORENSICFOUNDATIONS
2025-CC3 Ignitable Fluid Residue Analysis

MANUFACTURER’S INFORMATION
Issued 16/03/2026

Introduction & Aim

The aim of the program is to assess the laboratories’ ability to detect the presence of an
ignitable fluid residue in debris collected from the scene of a house fire and, if present, ex
the makeup of remaining residue and assess the significance of their findings.

Scenario provided to the participants

On the 14th of July 2025, around 6:15pm, homeowner John Taylor returned to his
residence to find the front portion of his house on fire. The blaze, mainly affecting the
entryway, living room, and hallway closet, was contained within 30 minutes. All clothing
in the hallway closet was destroyed.

Scene investigation suggested the point of origin of the fire to be in front of the closet,
where a burned beanie was found. Burn patterns in the hall carpet suggested that an
accelerant was poured in the vicinity. Taylor's statement does not indicate any reason to
suspect an accidental cause of the fire. His statement indicates that a person of interest
is Greg Dawson, a rival in the auto detailing business who has recently had business
conflicts with Taylor. A warrant was issued for Dawson’s residence; police recovered a
pair of socks that gave off a strong chemical odour.

Iltems provided to the participants

One pair of socks collected from Mr Dawson’s residence.
One beanie collected from in front of the hallway closet — the suspected seat of the fire.
One beanie collected from the living room — away from the suspected seat of the fire.

One Empty Arson bag.
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Program design and assessment

The test was designed, coordinated, and assessed by Forensic Foundations
International.

Test production

The tests were produced at Forensic Foundations International’s facilities.

Samples

100% wool beanies were sourced.

The socks sourced were made from a mixture of 83% cotton, 16% polyester and 1% elastane.

Control samples

Empty arson bags were supplied to participants. These were heat-sealed before any other
items were produced.

Beanie collected from the living room — away from the suspected seat of the fire

Beanies were burnt using a butane torch and placed into an individual arson evidence
collection bag and heat-sealed. The arson evidence bag was then placed in a second arson
evidence bag and heat-sealed. This beanie was purposely not burnt as thoroughly as the
beanies allegedly from the suspected seat of the fire.

Unburnt beanie Burnt beanie
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Test samples

Beanie collected from in front of the hallway closet — the suspected seat of the fire.

The beanies were burnt thoroughly using a butane torch.

40 mL of E10 petrol (gasoline) was obtained from a service station and was measured using a
measuring cylinder.

The petrol was then ignited in a metal container and allowed to burn for 5 minutes, resulting in
approximately 25ml of residue. The flames were extinguished, and the residue was allowed to
cool.

After the petrol residue had cooled, a 20ul aliquot of the reduced mixture was then placed onto
a burnt beanie, which was immediately placed into an individual arson evidence collection bag
and heat sealed. The arson evidence bag was then placed in a second arson evidence bag and
heat-sealed.

This step was then repeated for the remaining beanies.

E10 Petrol being burnt Beanie thoroughly burnt, awaiting 20ul aliquot

Pair of socks collected from Mr Dawson’s residence

In a separate area, away from the burnt beanies, 50uL of unburnt E10 petrol was placed on one
sock, which was then placed with the second sock, into individual arson evidence collection
bags and heat sealed. The arson evidence bag was then placed in a second arson evidence
bag and heat-sealed.

This step was then repeated for the remaining socks.

A significant potential source of error during production included failure to prevent cross-
contamination between samples, sample mix-up or failure to provide sufficient ignitable fluid
residue for analysis.
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Tests were stored at room temperature prior to distribution. Test items were validated 1 month
after distribution and results were found to be sufficient for analysis.

Pretesting

The samples were analysed by exposing a carbon strip to the headspace above each sample
for a number of hours, at room temperature and at approximately 85 degrees Celsius. Each
strip was then extracted with dichloromethane and these extracts were analysed by gas
chromatography — mass spectrometry (GC-MS). This method will detect ignitable liquids such
as petrol, diesel, and methylated spirits. Identification of the samples is done by reference to
standards.

No ignitable liquid residues were detected
e in the empty arson bag.
¢ on the beanie collected from the living room.

Petrol was detected
e on the pair of socks collected from Mr Dawson’s residence.
¢ on the beanie collected from in front of the hallway closet.

NOTE: Raw data are not included as part of the Manufacturing Information but are available on
request.
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Examination techniques expected

Method of trace collection and preparation for analysis Passive Headspace Concentration, dynamic headspace
concentration, steam distillation or Solid Phase Microextraction.
Method for analysis A screening test might be applied (such as an ignitable vapour

detector or odour) followed by analysis of headspace
concentrate using GC or GCxGC combined with MS detection.

Expected results

Participating laboratories were asked a number of questions by the ‘Eastern Australian Police Service’. The table below demonstrates how the
expected results would address each of the questions asked.

Examination requested

By Eastern Australian Scientific question Expected Results
Police Service

Presence of ignitable liquid residues consistent with petrol

Were any compounds detected on the burnt beanie from in front of the hallway closet.
detected on the beanies
. and was their relative The presence of a number of hydrocarbons were present on both
Analysis of the burnt bund istent . - . o .
beanie debris from the fire abundances consisten the bea_nles that do nc_)t originate frorr_1 an ignitable Ilqu_lq reg,ldue,
with the presence of a and which can be attributed to organic compounds originating

scene for the presence of

: o o :
ignitable fluid residues residue of ignitable liquid~ from the beanies themselves.

Were other relevant Any hydrocarbon compounds detected on the beanie from the
compounds detected? living room can be interpreted as not coming from an ignitable
liquid residue.
Analysis of the socks Were any compounds
recovered from the detected on the socks and Presence of ignitable liquid residues consistent with petrol
suspect’s residence for was their relative detected on the socks found at Mr Dawson’s residence
ignitable fluid residues abundances consistent
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with the presence of a
residue of ignitable liquid
Were other relevant
compounds detected?

Identification of the fluid
used if residue is present

Was the pattern of
detected compounds able
to be associated with a
class of ignitable liquids or
a particular ignitable
liquid?

Ignitable liquid residues on the beanie from the hallway and on the
socks were both consistent with petrol.

Comparison of any
ignitable fluids found on
the suspect’s socks with
those found on the burnt
beanies from the fire scene

Do the compounds on the
socks and beanies
correlate? Could they
have originated from a
common source?

Taken together, the results suggest that an ignitable liquid was
involved in the progression of the fire, and that Mr Dawson’s socks
may have been at the same location as the fire.

However, appropriate caution should be used as petrol is
commonly encountered in the environment.

Any additional information
as to the fluid, if relevant.

If ethanol was detected, a product such as E10 petrol could be
suggested. However, a caveat that ethanol can also be present in
fire scene items and not originate from E10 petrol or detected in
body secretions on items of clothing should be included.

The major sources of errors by the participant would be:
a) to not detect the ignitable liquid residue present on the beanie from the seat of the fire or on the socks
b) the failure to correctly identify the class of the ignitable residue present
c) to detect and/or identify an ignitable liquid residue on the beanie away from the seat of the fire, and in the empty arson bag
d) to apply an inappropriate recovery and/or analytical methodology for ignitable liquid residue analysis

) sample mix-up, and

e
f) overstating or understating the evidential value of finding petrol residues on the beanie from the seat of the fire or on the socks.
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2025-CC3 Feedback

Forensic Foundations International prides itself in providing flexible fit-for-purpose forensic
programs. The manufacture, distribution, assessment and reporting of this test has provided and
will provide the basis for continuous improvement for both Forensic Foundations International and
participants. To this end, we would appreciate your comments to assist us in improving the tests.

Please tick the appropriate box and make any relevant comments.
You can also complete this form at www.ffint.com.au/feedback

> (] > O
5 O © o 5 2
2 o o ) 2 5 <
oo > & o z
& < < a e
1. The_tgst was too basic for our - - - - -
participant
2. Th.e samples supplied were - - - - -
suitable
3. The. results r.e.qwred were not - - - - -
outlined sufficiently
4. Thg final repo.rt provided B B B B B
suitable detail
5. The tests |nvoI_ved should be 0 0 0 0 0
more challenging
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http://www.forensicfoundations.com.au/feedback

Please comment briefly on the following:

1. Are there additional aspects that could be included in the
test?
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forensic

FOUNDATIONS
INTERNATIONAL"

Forensic Foundations International’s Proficiency Tests are required to be fit-for-purpose.
To assist us in providing the relevant tests, please use the following form to suggest
further tests for development. You can also complete this form at
https://www.ffint.com.au/proficiency-testing/proficiency-test-development/

Recommendation for Proficiency Test Development

Contact Name

Email

Phone

Discipline/ subdiscipline

Specific issues(s) to be addressed*.
Note: The tests can be designed to be
multidisciplinary.

Suggested technical advisor (if known)

Suggested manufacturer (if known)

*  All Proficiency Tests will include the end-to-end process (receipt & continuity, triage,
description, examination, analysis, data generation, interpretation, reporting) but one
aspect may be of particular interest/focus.

This form can be emailed to quality@ffint.com.au

2025-CC3 This document is UNCONTROLLED if printed Page 30 of 30

WEF-03-A-5 Issue 8 Date 24/3/26 Issued by DGP


https://www.ffint.com.au/proficiency-testing/proficiency-test-development/
mailto:quality@ffint.com.au

	Introduction
	Design

	2025-CC3 Ignitable Fluid Residue
	Report Summary
	Participant Responses
	Continuity, receipt, and description of items
	Examination / Analysis
	Analytical Results
	Interpretation, Conclusions and Reported Results

	APPENDIX A
	APPENDIX B
	2025-CC3 Feedback
	Recommendation for Proficiency Test Development

